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Program at a Glance

TIME Channel 1 Channel 2 Web Page

9:00

필수교육

e-POSTER
e-VIDEO

Abstract 
Exhibition

10:00

11:00 평의원회 온라인 회의 
(Invited only)

12:00 Satellite Symposium 1 
(Astellas)

Satellite Symposium 2 
(GSK)

12:30 Satellite Symposium3 
(MSD)

Satellite Symposium 4 
(Janssen)

OPENING REMARK

13:00

Plenary Session I 

14:00

14:30

Semi Live Surgery 1
(Live)

15:00

Break (10”)

15:30

Plenary Session II

Break (15”)

16:00 Semi Live Surgery 2
(Live)

17:00

18:00

October 15, Thursday
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Program at a Glance

October 16, Friday

TIME Channel 1 Web Page

9:00

Plenary Session III

e-POSTER 
e-VIDEO

Abstract 
Exhibition

10:00

11:00

12:00
Satellite Symposium 5 (JW중외)

12:30
Satellite Symposium 6 (Hanmi)

13:00
Satellite Symposium 7 (Olympus)

Break (15”)

13:30

제 72차 정기총회 (Live)
14:00

14:30 Break (10”)

Plenary Session IV
15:00

Break (10”)

16:00
Semi Live Surgery 3 (Live)

17:00 Break (15”)

Semi Live Surgery 4 (Live)
18:00



7

2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회KUA 2020

VIRTUAL MEETING

Plenary session I

October 15, Thursday           사회: 서성일 (성균관의대/대한비뇨의학회 학술이사)

Time Lecture Title Speaker Country Affiliation

13:00-13:15
Emerging Optical Imaging Diagnostics for  

Urothelial Carcinoma
Joseph C. Liao USA

Stanford University 
School of Medicine

13:15-13:30
A New Paradigm for Prostate Diagnostics:  

Less is More
Michiel Sedelaar Netherlands

Radboud  
Universitair  

Medisch Centrum

13:30-13:45 Focal Therapy for Prostate Cancer Timothy F. Donahue USA MSKCC

13:45-14:00
The proPSMA trial - defining the new standard  

in Prostate Cancer Imaging
Nathan  

Lawrentschuk
Australi

Royal Melbourne 
Hospital

14:00-14:15
Basal Serum Total Testosterone Level Predicts Time to  
Castration-Resistant Prostate Cancer in a Large  

Multi-Center Chort
Rui Chen China

Shanghai Changhai 
Hospital

14:15-14:30
Genomic features of renal cell carcinoma - current  

evidences and future perspectives
한웅규 Korea 연세의대

14:30-14:45 20 Years of Laparoscopic Urological Surgery Fernando J. Kim USA
Denver Health  
Medical Center

14:45-15:00
New Clinical Guidelines for Female Lower Urinary 

Tract Symptoms from Japan
Satoru Takahashi Japan

Nihon University 
School of Medicine

15:00-15:15 Sacral Neuromodulation: 2020 Update Una Lee USA Virginia Mason
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Plenary session II

October 15, Thursday

Time Lecture Title Speaker Affiliation

15:25-15:40
Similarities of devices for ureteral procedures with those for  

cardiovascular devices 
김재헌 순천향의대

15:40-15:55
How can we evaluate surgical difficulty of stone surgery:  
Flexible ureteroscopy vs. percutaneous nephrolithotomy?

백성현 건국의대

15:55-16:10 Flexible ureteroscopic surgery in the new era of new energy devices 서일영 원광의대

16:10-16:25 What are the Important parameters of VCUG in management of VUR 정재민 부산의대 

16:25-16:40
The reason why I don't do robot-assisted ureteral reimplantation  

in pediatric VUR
백민기 성균관의대

16:40-16:55
How to manage Neurogenic Lower Urinary Tract Dysfunction (NLUTD)  

in patinet which are unable to perform CIC
조성태 한림의대

16:55-17:10 Microbiome and precision medicine 박한수
광주과학기술원  
의생명공학과

17:10-17:25 Management of recurrent UTI 윤하나 이화의대

17:25-17:40
The Korean Internet Sexuality Survey (KISS):  

Results from the 10-Year-Interval Survey
손환철 서울의대

17:40-17:55 Ileal ureter for ureter stricture and obstruction 홍범식 울산의대

17:55-18:10 COVID-19가 국내 비뇨의학과에 끼친 영향에 대한 조사 보고 (기획위원회) 이승주 가톨릭의대 
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Plenary session III

October 16, Friday 

Time Lecture Title Speaker Affiliation

09:00-09:15
The recent updates of Bone targeted agents for mCRPC  

(metastatic Castration-Resistant Prostate Cancer)
이상철 서울의대

09:15-09:30  The role of metastatectomy in urothelial carcinoma 남종길 부산의대

09:30-09:45 Active surveillance in low risk bladder cancer 정승일 전남의대 

09:45-10:00 Deciding on the ideal first-line treatment for advanced kidney cancers 조정기 한양의대

10:00-10:15 Is DRE still a relevant tool for prostate cancer screening? 김명기 전북의대

10:15-10:30 Refsum diet for prostate cancer 박문수 선릉탑 비뇨의학과

Do oligometastatic Pca patients need radical prostatectomy? Moderator: 홍준혁 울산의대

10:30-10:45 Yes 최영득 연세의대

10:45-11:00 No 이현무 성균관의대

The role of testosterone replacement therapy for cognitive function Moderator: 김수웅 서울의대

11:00-11:15 Pros 이동섭 가톨릭의대

11:15-11:30 Cons 이원기 한림의대

Fluoroquinolone antibiotic prophylaxis in urologic procedure Moderator: 김태형 중앙의대

11:30-11:45 Pros 유달산 울산의대

11:45-12:00 Cons 이정우 동국의대
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Plenary session IV

October 16, Friday

Time Lecture Title Speaker Affiliation

14:40-15:00 의사 1명의 평생 근로소득과 연금 및 지출에 대하여 문기혁 퍼펙트비뇨의학과

15:00-15:20
A CDM-based clinical real world evidnece sharing  

platform over the globe
박래웅

아주의대  
의료정보학과

15:20-15:40 의사들이 알아야 할 의약품 리베이트 송한섭 김앤장 법률사무소
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Semi live surgery 1, 2
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Semi live surgery 3, 4

October 15, Thursday  좌장: 이영구(한림의대)/권태균(경북의대)
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3차원	바이오프린팅을	이용한	방광암	모델	확립
국준희, 심재헌, 최세영, 김진욱, 장인호, 김태형, 명순철, 지병훈
중앙대학교병원, 비뇨의학교실

Purpose: Two-dimensional (2D) cell culture is a valuable method for cell-based research but can provide 

unpredictable, misleading data about in vivo responses. In this study, we created a three-dimensional (3D) cell 

culture environment to mimic tumor characteristics and cell-cell interactions to better characterize the tumor 

formation response to chemotherapy.

Materials and Methods: We fabricated the 3D cell culture samples using a 3D cell bio printer and the bladder 

cancer cell line 5637. T24 cells were used for 2D cell culture. Then, rapamycin and Bacillus Calmette-Gu‐rin (BCG) 

were used to examine their cancer inhibition effects using the two bladder cancer cell lines. Cell-cell interaction 

was measured by measuring e-cadherin and n-cadherin secreted via the epithelial-mesenchymal transition (EMT).

Results: We constructed a 3D cell scaffold using gelatin methacryloyl (GelMA) and compared cell survival in 3D 

and 2D cell cultures. 3D cell cultures showed higher cancer cell proliferation rates than 2D cell cultures, and 

the 3D cell culture environment showed higher cell-to-cell interactions through the secretion of E-cadherin and 

N-cadherin. Assessment of the effects of drugs for bladder cancer such as rapamycin and BCG showed that the 

effect in the 2D cell culture environment was more exaggerated than that in the 3D cell culture environment.

Conclusions: We fabricated 3D scaffolds with bladder cancer cells using a 3D bio printer, and the 3D scaffolds 

were similar to bladder cancer tissue. This technique can be used to create a cancer cell-like environment for a 

drug screening platform.

Keywords: Bladder cancer, 3D cell culture
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TOX-expressing	terminally	exhausted	tumor-infiltrating	
CD8+	T	cells	are	reinvigorated	by	co-blockade	of	PD-1	and	
TIGIT	in	bladder	cancer
Seok-Joong Yun1, Hye Sook Han2, Hee Kyung Kim2, Kyeong Kim1, Hee Youn Lee1, Sung Pil Seo1, 
Ho Won Kang1, Won Tae Kim1, Yong-June Kim1, Sang-Cheol Lee1, Wun-Jae Kim1 
1충북대학교 의과대학 비뇨기과학교실, 2내과학교실

Purpose: Exhausted T cells in the tumor microenvironment are heterogeneous and major targets of 

immunotherapies. We examined their distinct exhaustion status based on the level of programmed cell death-1 

(PD-1) and thymocyte selection-associated high mobility group box protein (TOX) expression in CD8+ tumor-

infiltrating lymphocytes (TILs) in patients with urothelial bladder cancer. Experimental Design: Peripheral blood 

mononuclear cells (PBMCs) and tumor single-cell suspensions were collected from 30 bladder cancer patients 

undergoing transurethral resection of the bladder tumor. We examined the expression of immune checkpoint 

receptors (ICRs), T-cell transcription factors, and tumor reactivity markers via flow cytometry and ex vivo 

functional restoration assays.

Results: The expression levels of ICRs on CD8+ T cells were higher in TILs than PBMCs. PD-1highCD8+ TILs were 

more terminally exhausted than PD-1neg and PD-1int CD8+ TILs. TOX-expressing PD-1highCD8+ TILs had the 

highest expression of ICRs, the most terminally exhausted features, and the highest tumor antigen reactivity 

among PD-1+CD8+ TILs. Bladder cancer patients with a high percentage of PD-1highTOX+CD8+ TILs had more 

progressed T-cell exhaustion features and higher programmed death-ligand 1 expression in tumor tissues. TIGIT 

was the most frequent co-expressed ICR on PD-1+CD8+ TILs, and TIGIT blockade further enhanced the PD-1 

blockade-mediated cytokine production by CD8+ 

TILs from bladder cancer patients.

Conclusions: TOX-expressing PD-1highCD8+ TILs 

are the most terminally exhausted and tumor 

antigen reactive CD8+ TILs in bladder cancer. 

The co-blockade of PD-1 and TIGIT could be a 

strategy for enhancing the functional restoration 

of CD8+ TILs in bladder cancer patients.

Keywords: Bladder cancer, CD8+ T cell, PD-1, 
TIGIT, TOX
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정위성방광암	생쥐	모델에서	유전자재조합	BCG의	효과
홍석주, 국준희, 심재헌, 최세영, 지병훈, 김진욱, 김태형, 명순철, 장인호
중앙대학교병원

Purpose: Although Mycobacterium bovis Bacillus Calmette-Guerin (BCG) is the most widely used bladder cancer 

immunotherapy, innate immune responses involving antimicrobial peptides (AMPs) cause BCG failure. Here, we 

developed genetically modified recombinant BCG (rBCG) strains which escape AMPs and evaluate the efficacy and 

effects of rBCG. 

Materials and Methods: We constructed rBCG strains expressing Streptococcal inhibitor of complement (Sic), 

which confers resistance to human α-defensin-1 and cathelicidin, and d-alanyl carrier protein ligase (dltA), which 

confers resistance to cationic AMPs. Sic and dltA were separately cloned into the pMV306 plasmid and introduced 

into BCG via electroporation. The efficacy of the Sic and dltA gene electroporation into BCG was evaluated by 

quantitative real-time polymerase chane reaction (qRT-PCR). The internalization rates and anti-cancer effects of 

the rBCG strains containing Sic (rBCG-Sic) and dltA (rBCG-dltA) was evaluated by the orthotopic bladder cancer 

mouse model.

Result: The cycle quantification (Cq) values of rBCG-Sic (y = -4.8823x + 13.645, R2 = 0.9996) and rBCG-dltA (y = 

-5.438x + 11.641, R2 = 0.9995) were inverse correlations to the amount of Sic and dltA genes dose dependently. 

The mean introduction proportions of Sic and dltA genes into BCG by electroporation were 22.2%, 27.5% and 

showed constant efficacy. In the orthotopic bladder cancer mouse model, the relative internalization number of 

rBCG-Sic, and rBCG-dltA into bladder cell in mouse bladder were higher than that of BCG and the tumor volume 

at rBCG-Sic were lower than at BCG and rBCG-dltA at 11, 14m and 18 days. 

Conclusions: Our results showed that constructed rBCG-Sic and rBCG-dltA by electroporation and the rBCG-Sic 

and rBCG-dltA can effectively escape BCG-stimulated AMPs, and significantly improved immunotherapeutic tools 

to treat bladder cancer in orthotopic bladder cancer mouse model.

Keywords: Sic, dltA, Antimicrobial peptide
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Carboxyl	esterase	과발현	hTERT	불멸화	인간지방줄기세포	병합
치료에	의한	항암제	이리노테칸	거세저항성전립선암	성장억제	촉진
송윤섭1, 김재헌1, 김도경1, 두승환1, 양원재1, 오은정1, 윤철원2, 이상훈2

1순천향대학교 의과대학 비뇨의학교실, 2의학연구소

Purpose: Effective chemotherapy has not yet to be developed for castration-resistant prostate cancer (CRPC). 

Cell-mediated enzyme prodrug therapy including combination of carboxyl esterase (CE) and chemotherapeutic 

agent irinotecan (CPT-11) could be a possible treatment option. This study evaluated rabbit CE-overexpressing 

hTERT-immortalized human adipose stem cells (hTERT-ADSC.CE) for the inhibition of tumor growth in CRPC.

Materials and Methods: The hERT-ADSC.CE cell line was established by transfection with a lentiviral vector (CLV-

Ubic)-encoding rabbit CE gene. Gene overexpression was confirmed via qPCR and western blot. In vitro or in 

vivo studies were performed to determine the potential for selective migration toward cancer cells. To determine 

in vitro suicide effects of hERT-ADSC.CE, cell culture under various concentrations of CPT-11 (0.01–5μM) was 

performed, and to determine in vitro cytotoxic effect of hERT-ADSC.CE cells, co-culturing of PC3 and hERT-ADSC.

CE cells was performed. For in vivo model, PC3 cells (1 x106 cells) were injected subcutaneously into the flanks 

of nude mice, and hERT-ADSC.CE cells were injected via intracadiac route followed by continuous treatment 

using CPT-11 for 2 weeks. Final change of tumor volume was measured and immunohistochemical analysis was 

performed. 

Result: The directional migration of hTERT-ADSC.CE cells toward PC3 cells was significantly stimulated in vitro. 

The selective migration of hTERT-ADSC.CE toward induced prostate cancer of mice was shown in vivo using real 

time PCR. Chemoattractant ligands and receptors of hTERT-ADSC.CE were shown. In vitro suicide effect of hTERT-

ADSC.CE under the treatment of CPT-11 showed higher cytotoxicity at the concentrations of 5 μM than 1 μM 

CPT-11 at 72 h (p<0.05). Analysis of the in vitro cytotoxicity of PC3 cells with hTERT-ADSC.CE under CPT-11 

treatment, showed that cell viability of PC3 cells decreased in hTERT-ADSC.CE compared with the CPT-11 alone 

(p<0.05). In the in vivo study, the inhibitory effects of hTERT-ADSC.CE combined with CPT-11 were higher than 

those of CPT-11 monotherapy (p<0.05). 

Conclusion: CE-overexpressing ADSC potentiated the inhibition of tumor growth in CRPC-bearing mice in the 

presence of CPT-11 pro-drugs. These results showed a possibility of therapeutic stem cells expressing CE genes as 

a new therapeutic strategy against CRPC. 

Keywords: Stem cells, Prostate cancer, Carboxyl esterase 
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BIRC5의	후성유전학적	조절을	통한	신세포암의	세포사멸	유도
홍성휘1, 장은비1,2, 황현지1,2, 이지영1, 박성열1, 문홍상1, 윤영은1

1한양대학교 의과대학 비뇨의학과, 2한양대학교 의생명공학전문대학원 임상의과학과

Renal cell carcinoma (RCC) is the most common type of kidney cancer accounting for approximately 85% of 

cases and is heterogeneous cancer including more than 20 subtypes. Because ccRCC accounts for more than 

75% of RCC, most RCC studies were focused on the treatment and diagnosis of ccRCC. pRCC and chRCC have 

been relatively less studied, so we conducted this research to identify an epigenetic target for all subtype RCC 

treatment. We analyzed the TCGA database of RCCs to find genetic target of all subtype RCCs. To investigate 

YM155 effect as a BIRC5 inhibitor in RCC, we conducted loss of function study in ccRCC (Caki1, 786-O, A498) 

and pRCC (Caki2, ACHN) cell lines. Based on the H3K27Ac, as an active enhancer mark, is enriched in the BIRC5 

promoter, we explored the epigenetic mechanism for YM155. xenograft animal models were used to assess 

the efficacy of YM155, and YM155 was administered i.p. 3 times/week for 4 weeks.In the analysis of the TCGA 

database, we discovered BIRC5, one of the IAPs family, as a key oncogene for RCCs. In both in vitro and in 

vivo experiments, the anti-tumor effect of YM155 was confirmed. In ChIP assay, H3K27Ac was decreased, while 

H3K27me3, which is a repressive promoter marker, was increased by YM155. Also, we indicated that level of BIRC5 

is closely related with EMT markers via TCGA data.This study suggested BIRC5 as a key gene that can target pRCC 

and ccRCC, and showed that anti-tumor effect and epigenetic switching mechanism of YM155 through in vitro 

and vivo. Furthermore, we believe that YM155 might be used to therapy of all subtype RCC.

Keywords: RCC, BIRC5, Epigenetic switch
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Pilot	study	for	evaluating	the	role	circulating	tumor	DNA	
as	an	early	predictor	of	response	to	immune	check	point	
inhibitors	in	patients	with	metastatic	renal	cell	carcinoma
Taejin Kim, Yeon Jeong Kim, Hyun Hwan Sung, Hwang Gyun Jeon, Byong Chang Jeong,  
Seong Il Seo, Seong Soo Jeon, Hyun Moo Lee, Donghyun Park, Minyong Kang
Department of Urology, Samsung Medical Center, Samsung Genome Institute, Genius, Seoul

Background: Although Circulating tumor DNA (ctDNA) is emerging as a potential alternative method for predicting 

disease recurrence and treatment responsiveness in RCC, there is little published study evaluating the role of 

ctDNA in RCC.

Objectives: To evaluate the predictive role of ctDNA detection by targeted deep sequencing in patients with 

metastatic renal cell carcinoma (mRCC) who treated by immune check point blockades (ICB).

Materials and Methods: To determine the feasibility of ctDNA panel encompassing 40 genes (LiquidSCAN 

RCC panel, 115 kb), we prospectively collected 10 ml blood from 20 patients with RCC at the time of radical 

nephrectomy at our institution. Using capture-based targeted deep sequencing, we analyzed somatic tumor 

mutations in primary tumors and ctDNA samples from these patients. After confirming the feasibility of ctDNA 

detection using this method, we also prospectively collected 10 ml blood before and after one month of treatment, 

respectively, from four patients with mRCC receiving ICB.

Results: Among a total of 20 patients, variants were detected in primary tumors of 15 patients (75%) and 

ctDNA were detected in plasma of 9 patients (45%). Most common variants detected in ctDNA were VHL (25%), 

PBRM1 (20%) and KDM5C (15%). Genomic alterations were concordantly detected between tissue and plasma 

in 53.3% (n=8/15). Of note, in 71.4% of patients with mRCC (n=5/7), mutations present in primary tumors were 

concordantly detected in plasma. Then, we examined the predictive role of ctDNA in four patients with mRCC 

receiving ICB. Notably, ctDNA were detected in three patients (75%) who received first-line ipilimumab and 

nivolumab. In two patients showing partial responses, ctDNA level decreased at the time of one month after ICB 

(Figure A). One patient had TP53 mutation and other patient had MTOR and ARID1A mutations, respectively. 

However, one patient showing progression disease, ctDNA level increased at the time of one month after ICB, with 

variants of TP53, VHL and PIK3CA genes (Figure B). 

Conclusions: In sum, our data showed that 

ctDNA detection in plasma by targeted 

deep sequencing were feasible in patients 

with RCC. Moreover, the level of ctDNA can 

predict the treatment response in patients 

with mRCC who were received ICB.

Keywords: Circulating tumor DNA, Renal cell 
carcinoma, Immune checkpoint blockade
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Identification	of	LIMK2	as	a	novel	prognostic	marker	and	
therapeutic	target	of	clear	cell	renal	cell	carcinoma
Jungyu Kim1, Je Yeong Ko2, Hyun Hwan Sung1, Hwang Gyun Jeon1, Byong Chang Jeong1,  
Seong Il Seo1, Seong Soo Jeon1, Hyun Moo Lee1, Jong Hoon Park2, Minyong Kang1,3,4

1Department of Urology, Samsung Medical Center, Sungkyunkwan University School of Medicine,  
2Department of Life Systems, Sookmyung Women's University,  
3Department of Health Sciences and Technology,  
4Department of Digital Health, SAIHST, Sungkyunkwan University, Seoul, South Korea

Background: Clear cell renal cell carcinoma (ccRCC) is the most common histologic subtype of renal cell 

carcinoma (RCC) with high incidence of local recurrence and distant metastasis. LIM-domain kinase 2 (LIMK2) has 

been shown to be involved in cell proliferation, migration, and invasion in different types of cancer; however, its 

roles in ccRCC remain unknown.

Objectives: In this study, we aimed to identify the role of LIMK2, and to confirm whether LIMK2 expression is 

correlated with the prognosis of patients with ccRCC.

Materials and Methods: We prospectively collected ccRCC tissues and matched normal tissues from 30 patients 

who underwent radical nephrectomy at our institution. The expressions of LIMK2 in these samples and ccRCC cell 

lines (ACHN and 786-O) were examined by real-time PCR and western blot assay. Furthermore, we analyzed KIRC-

TCGA dataset from the public database to validate LIMK2 expression, and investigated its relationship with survival 

outcome of ccRCC patients. Finally, the biological functions of LIMK2 in ccRCC were demonstrated by CCK-8, 

colony formation, and transwell migration assay.

Results: Our results showed that LIMK2 was significantly upregulated in most ccRCC tissues among 30 patients 

and cell lines. In addition, TCGA data showed that ccRCC patients with high expression of LIMK2 tended to have a 

higher nuclear grade and worse overall survival than those with lower expression (Figure 1). Moreover, we found 

that LIMK2 knockdown by using siRNA significantly inhibited cell proliferation, colony formation, and migration of 

ccRCC cell line (786-O) (Figure 2). 

Conclusions: In conclusion, our data showed that LIMK2 was upregulated in ccRCC, and higher expression of 

LIMK2 was correlated with higher tumor grade and poor survival outcome in patients with ccRCC. This study might 

provide LIMK2 as a novel prognostic biomarker and potential therapeutic target for ccRCC. 

Keywords: LIMK2, Prognostic marker, Renal cell carcinoma
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Folic	Acid	and	Pep-1	Peptide로	기능화된	리포좀을	이용하여	
BCG	세포벽	구조의	방광암	세포내	이동	향상에	관한	연구
국준희, 심재헌, 최세영, 지병훈, 김진욱, 김태형, 명순철, 장인호
중앙대학교병원, 비뇨의학교실

Objective: Although bacillus Calmette–Gu‐rin cell wall skeleton (BCG-CWS) might function as a potential substitute 

for live BCG, its use in the treatment of bladder cancer remains limited owing to issues such as insolubility and 

micrometer-size following exposure to an aqueous environment.

Materials and Methods: Thus, to develop a novel nanoparticulate system for efficient BCG-CWS delivery, liposomal 

encapsulation was carried out using a modified emulsification-solvent evaporation method (targets: Size, <200 

nm; encapsulation efficiency, ~60%). Further, the liposomal surface was functionalized with specific ligands, folic 

acid (FA), and Pep-1 peptide (Pep1), as targeting and cell-penetrating moieties, respectively. 

Results: Functionalized liposomes greatly increased the intracellular uptake of BCGCWS in the bladder cancer 

cell lines, 5637 and MBT2. The immunoactivity was verified through elevated cytokine production and a THP-

1 migration assay. In vivo antitumor efficacy revealed that the BCG-CWS-loaded liposomes effectively inhibited 

tumor growth in mice bearing MBT2 tumors. Dual ligand-functionalized liposome was also superior to single ligand-

functionalized liposomes. Immunohistochemistry supported the enhanced antitumor effect of BCG-CWS, with IL-6 

production and CD4 infiltration. 

Conclusions: Thus, we conclude that FA- and Pep1-modified liposomes encapsulating BCG-CWS might be a good 

candidate for bladder cancer treatment with high target selectivity.

Keywords: Peptide, Targeted delivery, Ligand
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폐전이	신세포암	마우스	모델의	개발
박지수, 이명은, 장원식, 김종찬, 이승환, 나군호, 함원식
연세의대 신촌세브란스병원

Background: Renal cell carcinoma (RCC) most frequently metastasizes to the lungs, presenting solitary or multiple 

lung nodules. Otherwise surgically indicated, most patients with metastatic advanced RCC are treated with 

molecular target therapy. However, targeted therapies are largely palliative and complete remissions are rare, 

needing for the development of novel treatments. A key component in the preclinical testing of new therapies for 

mRCC is a suitable animal model, where highly efficient lung mRCC models are lacking.

Objectives: In this study, we have focused on developing highly efficient lung mRCC models. 

Materials and Methods: We have established a new animal model of RCC metastasis to lung by intrarenal 

implantation technique using the mouse renal adenocarcinoma cell line Renca, followed by the assessment of 

tumor growth in the kidney (primary site) and lungs (metastatic site).

Results: The animals developed aggressive lung metastatic lesions as well as primary kidney tumor development 

as monitored by bioluminescent imaging and india ink lung inflation. The mean time of pulmonary metastasis was 

17 ± 3 days. Renca tumors in the kidney and lungs were validated by immunohistochemistry. To increase the lung-

metastatic potential of the Rena cell, an in vivo selection was done yielding a subpopulation causing pulmonary 

metastasis with the mean time of 10 ± 2 days. The selected subline secreted more proangiogenic factors such as 

VEGF and bFGF in vitro compared to the parental cell line. 

Conclusions: This models provides a reliable reproduction of the clinical situation of pulmonary metastasis of RCC, 

and therefore suitable for designing and evaluating more effective treatment plans for RCC lung metastasis.

Keywords: Mouse model, Lung metastasis, Renal cell carcinoma
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전립선암,	방광암,	신장암의	대사체	비교연구:		
소변	검체에서	비뇨기계암	표지자	탐색
김경환, 박지훈, 강병진, 박시균, 이권경, 구자윤, 하홍구
부산대학교병원 의과대학 비뇨의학교실

Objectives: Studies to develop new biomarkers for urological cancers have been emerging recently. In this study, 

we aimed to elucidate and compare the metabolomic signatures between urological cancers using urine samples.

Materials and Methods: From Apr, 2017 to Sep, 2018, 75 urine samples were collected from 24 prostate cancer 

(PCA), 33 bladder cancer (BCA) and 18 renal cell carcinoma (RCC) patients. To identify the metabolites in 

urine sample, we performed nuclear magnetic resonance spectroscopy and quantified the peak intensity of the 

spectrum. Orthogonal partial least squares discriminant analysis (OPLS-DA) was conducted to yield the score plot. 

To compare the expression pattern of metabolites in three diseases, heatmap clustering analysis was used. 

Results: Median age of PCA, BCA and RCC patients were 68, 72 and 59.5 years, respectively. In PCA, hormone 

sensitive cancer (HSPC) and castration resistant cancer (CRPC) patients were 8 and 16, respectively. In OPLS-DA 

score plot, the urine metabolites from PCA, BCA and RCC patients could be discriminated into 3 separate areas 

(p = 0.009). Urine metabolomic signatures were different between HSPC and CRPC (p = 0.035). Three distinct 

metabolomic clusters were identified on the heatmap. Significant metabolomic signatures encompassed glutamine, 

histidine, N-Methylhydantoin, arabinitol, N-phenylacetylglycine, taurine, 4-hydroxybenzoate for PCA, creatinine, 

mannitol for BCA and trimethylamine, betaine for RCC.

Conclusion: Urine metabolite signatures could be potential biomarkers for urological cancers. 

Keywords: Metabolite, Urine, Urological cancer
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BIRC5	저해제를	이용한	신세포암의	Everolimus	저항성		
극복방법	제시
홍성휘1, 장은비1,2, 황현지1,2, 이지영1, 박성열1, 문홍상1, 윤영은1

1한양대학교 의과대학 비뇨의학과, 2한양대학교 의생명공학전문대학원 임상의과학과

Everolimus is an inhibitor of mTOR pathway and is one of the option for metastatic ccRCC treatment. However, 

because drug resistance limits the therapeutic effect, new strategy has been needed to overcome everolimus 

resistance. Based on our previous study verified that YM155, which is a BIRC5 inhibitor, attenuates RCC, we 

evaluated the effect of YM155 against everolimus resistant RCC (erRCC). In order to produce erRCC cells, we 

treated the everolimus gradually from 1 to 10 µM for 3 months. To find the key factor that causes everolimus 

resistance but is inhibited by YM155, we sorted the candidates based on a number of accumulated reports and 

confirmed the mRNA level of candidates using qPCR. To evaluate the efficacy of the classified key factor, we 

performed the gain of function studies.All five erRCC cells (Caki1, Caki2, 786-O, A498, ACHN) showed anti-

tumorigenic effects by YM155. We screened for genes that induce everolimus resistance, and we selected AURKA, 

a kinase that is very important for cell cycle regulation. In the TCGA database of RCCs, expressions of AURKA 

were upregulated in tumors compared to non-tumors, and we found same trend in erRCC compared to plain RCC 

cell lines. In the erRCC cell, mRNA level of AURKA was not changed by everolimus, but decreased by YM155.In this 

study, we generated erRCC cells and verified that AURKA is a key factor causing everolimus resistance. Also, we 

suggested YM155 as a novel drug to overcome everolimus resistance. This study will shed light on the therapy of 

various cancers that have everolimus resistance as well as RCCs.

Keywords: RCC, Everolimus resistance, YM155
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전립선암	발현에	있어서	Estrogen	receptor	α	(ERα),	Estrogen	
receptor	β	(ERβ),	Androgen	receptor	(AR),	SIRT1,	SIRT2,	
SIRT3	의	역할
최재휘1, 이신우1, 제성욱1, 최세민1, 현재석1, 이민호2, 이천우2, 감성철2, 화정석1

1경상대학교병원, 2창원경상대학교병원

Objectives: The purpose of this study is to find out the effects of Estrogen receptor α (ERα), Estrogen receptor β 

(ERβ), AR (AR), SIRT1, SIRT2 and SIRT3 on the expression of prostate cancer.

Material and methods: From October 2010 to January 2015, a study was conducted on 70 patients who underwent 

radical prostatectomy after prostate cancer (PCa) diagnosis. We are collect clinical information such as Age, 

hypertension (HTN), diabetes (DM), body mass index (BMI), TPSA level, Testosterone level, Gleason score, 

transrectal prostate sonography, Prostate MRI, and Bone scan were collected. This information ware retrospectively 

and analyzed. Normal tissue and prostate cancer tissues were separated using the stored Prostate paraffin tissue 

block, and expression patterns of ERα, ERβ, AR, SIRT1, SIRT2, and SIRT3 in each tissue were analyzed through 

immunochemical staining.

Results: In the case of ERα, ERβ, and AR, the expression patterns between normal prostate tissue (NPT) and PCa 

tissues (PCAT) in ERβ showed negative expression in 61 (87.1%) of NPT and 9 (12.9%) of PCAT. And ERβ showed 

Positive expression in 9 (12.9%) of NPT and 50 (71.4%) of PCAT. There was a statistically significant difference (P 

= 0.000). AR showed negative expression in 47 (67.1%) of NPT and 14 (20.0.9%) of PCAT. And AR showed Positive 

expression in 23 (32.9%) of NPT and 56 (80.0%) of PCAT. There was a statistically significant difference (P = 0.000). 

In ERα, no significant difference was found in the expression pattern between cancer tissue and normal tissue. 

SIRT2 was positively expressed in 60 (85.7%) patients in NPT and 43 (61.4%)in PCAT. And negatively expressed 10 

(14.3%) in NPT and 27 (36.6%) in PCAT. There was a statistically significant difference (P = 0.001). In SIRT1 and 

SIRT3, there was no statistically significant difference in the expression pattern. In addition, in this study, univariate 

and multivariate analysis was performed to identify factors affecting the expression of PCa among various factors 

of ERα, ERβ, AR, SIRT1, SIRT2, and SIRT3. (Table 3) At the result AR [OR; 27.928 (16.857 – 199.061)] (P = 0.0000) 

as a risk factor for PCa expression.

Conclusion: As a result of the study, AR was identified as a risk factor for PC expression, and SIRT2 factor was 

identified as a factor that lowers PCa expression. Further research on this should be continued.

Keywords: SIRT, Prostate cancer, Androgen receptor
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Collagen	type	VI-alpha	1	and	2,	novel	tumor	suppressors,	
repress	proliferation,	migration,	and	invasion	of	bladder	
cancer	cells
서성필, 변영준, 박현미, 정필두, 강호원, 김원태, 김용준, 윤석중, 이상철, 김원재
충북대학교 의과대학 비뇨의학교실

Background: The bladder cancer (BCa) microenvironment comprises heterogeneous tumor cell populations, the 

surrounding stroma (which is populated by different types of mesenchymal cell), and the extracellular matrix (ECM). 

Collagen, the scaffold of the tumor microenvironment, regulates ECM remodeling to promote tumor infiltration, 

angiogenesis, invasion, and migration. Here, we examined how collagen type VI-alpha (COL6A) 1 and 2 function 

during BCa pathogenesis and progression. The aim is to facilitate precision therapeutics, risk stratification, and 

molecular diagnosis.

Methods: Expression of COL6A1 and COL6A2 mRNA in non-muscle invasive bladder cancer (NMIBC) and muscle 

invasive bladder cancer (MIBC) tissue samples was measured using real-time polymerase chain reaction. In 

addition, the tumor-suppressive effects of COL6A1 and COL6A2 in BCa EJ cells were assessed. 

Results: Compared with normal controls, COL6A1 and COL6A2 were downregulated in both NMIBC and MIBC 

tissue samples (P<0.05, respectively); however, expression of miRNAs miR-6124 and miR-4651, which regulate 

COL6A1 and COL6A2, increased significantly (P<0.05). COL6A1 and COL6A2 effectively inhibited proliferation of 

EJ cells and induced cell cycle arrest at G1 phase. In addition, COL6A1 and COL6A2 played roles in MAPK and 

AKT signaling by increasing phosphorylation of p38 MAPK and reducing AKT phosphorylation. Finally, COL6A1 

and COL6A2 inhibited wound healing and 

invasion by suppressing activity of matrix 

metalloproteinase (MMP)-2 and MMP-9.

Conclusion: COL6A1 and COL6A2 act as 

classical collagens by forming a physical 

barrier to BCa tumor growth and invasion. 

Keywords: Collagen type VI-alpha, Bladder 
cancer, Pathogenesis, Progression
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신장암에서	안드로겐	수용체	활성도	조절을	통한	히스톤	디메틸라제	
LSD1의	질병진행	억제역할	규명	연구
서준교1, 이경화1, 김병창1, 정승환2, 정창욱1, 구자현1, 김현회1, 곽 철1

1서울대학교병원 비뇨의학과, 2카이스트 의생명공학과

Kidney cancer is one of most difficult cancers to treat by targeted and radiation therapy. Therefore, identifying 

key regulators in this cancer is especially important for finding new drugs. We focused on androgen receptor 

(AR) regulation by its epigenetic co-regulator histone demethylase LSD1 in kidney cancer development. LSD1 

knock-down in kidney cancer cells decreased expression of AR target genes. Moreover, binding of AR on target 

gene promoters was reduced and histone methylation status was changed in LSD1 knock-down kidney cancer 

cells. LSD1 knock-down also slowed growth and decreased migration ability of kidney cancer cells. We found that 

pargyline, known as LSD1 inhibitor, can reduce AR activity in kidney cancer cells. Treatment of kidney cancer 

cells with pargyline delayed growth and repressed EMT markers. These effects were synergistically enhanced by 

co-treatment with AR inhibitor enzalutamide. Down-regulation of LSD1 in renal cancer cells (RCC) attenuated in 

vivo tumour growth in a xenograft mouse model. These results provide the evidences that LSD1 can regulates 

kidney cancer cell growth via epigenetic control of AR transcription factor and that LSD1 inhibitors may be good 

candidate drugs for treating kidney cancer.

Keywords: Androgen Receptor, Histone methylation, LSD1, Kidney cancer, Enzalutamide
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전립선암세포주에서	DRG2의	발현이	도세탁셀	유도사멸에		
미치는	영향
김성철, 김송희1, 이원혁1, 박명찬, 채종석, 윤지형, 권택민, 박세준, 문경현, 박성찬
울산대학교병원 비뇨기과학교실 1생의과학연구소

Introduction: Docetaxel induces an alternative form of cell death through G2/M arrest. Developmentally regulated 

GTP-binding protein 2 (DRG2) regulates mitosis by affecting microtubule dynamics. The characteristics of DRG2-

regulated mitosis are similar to the responses of cells to chemotherapy drugs such as docetaxel. Therefore, 

this study aimed to confirm the association between DRG2 expression and docetaxel-induced apoptosis and to 

determine whether prostate cancer responses to docetaxel treatment differ with DRG2 expression.

Materials and Methods: Prostate cancer cell lines were LNCaP, PC3 andDU145. MTT assay was used to determine 

cell viability. Western blotting analysis was performed using anti-DRG2 antibodies. Cells were transfected with 

DRG2 siRNA using an siRNA transfection reagent for DRG2 knockdown. The cell cycle was analyzed using flow 

cytometry, and apoptosis was detected using the Annexin V cell death assay.

Results: DRG2 expression differed in each prostate cancer cell line. Docetaxel blocked prostate cancer cell growth 

in a dose-dependent manner. In all cell lines, docetaxel suppressed the G1 phase in a dose-dependent manner. In 

contrast, increased G2/M arrest was observed with dose escalation in PC3 and LNCaP, but not in DU145. Docetaxel 

reduced DRG2 expression in a dose-dependent manner. Upon DRG2 knockdown in prostate cancer cells, an 

increase in the sub-G1 phase was observed without a change in the G1 or G2/M phase. When 4 nM docetaxel was 

administered to DRG2 knockdown prostate cancer cell lines, an increase in the sub-G1 phase was observed without 

increasing the G2/M phase, which was similar to that in DU145 before DRG2 knockdown. In PC3 and DU145, which 

rarely die from 4 nM docetaxel treatment, DRG2 knockdown increased docetaxel-induced annexin V (+) apoptosis 

by 8.7 and 2.7 times, respectively.

Conclusions: In prostate cancer cells, DRG2 regulates G2/M arrest after docetaxel treatment. DRG2 expression 

differs in each prostate cancer cell line, and thus induces different responses to docetaxel treatment. In prostate 

cancer cells with DRG2 knockdown, apoptosis increases without G2/M arrest in response to docetaxel treatment. 

These results show that inhibition of DRG2 expression can be useful to enhance docetaxel-induced apoptosis 

despite low-dose administration in castration-resistant prostate cancer.

Keywords: Prostate cancer, Docetaxel, Apoptosis, DRG2
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방광암에서	히스톤	디메틸라아제	KDM7A의	안드로겐	수용체		
활성도	조절과,	KDM7A	억제	물질을	통한	방광암	cisplatin	저항성	
극복	가능성	규명	연구	
서준교1, 이경화1, 김병창1, 정승환2, 정창욱1, 구자현1, 김현회1, 곽 철1

1서울대학교병원 비뇨의학과, 2카이스트 의과학대학원

Histone demethylase KDM7A regulates many biological processes including differentiation, development, and 

growth of several cancer cells. Here, we focused on the role of KDM7A in the bladder cancer cells, especially 

under the drug-resistant conditions. When the KDM7A gene was knocked down, bladder cancer cell lines showed 

impaired cell growth, increased cell death, and reduced rates of cell migration. Biochemical studies revealed that 

KDM7A knockdown repressed AR activity in the bladder cancer cells through epigenetic regulation. When we 

developed cisplatin-resistant bladder cancer cell line, we found that the AR expression was highly elevated. Upon 

treatment with TC-E 5002, a chemical inhibitor of KDM7A, the cisplatin-resistant bladder cancer cells showed 

decreased cell proliferation. In mouse xenograft model, KDM7A knockdown or treatment with its inhibitor reduced 

the growth of bladder tumor. Finally, we observed that the KDM7A expression was upregulated in the patients with 

bladder cancer. These data suggested that histone demethylase KDM7A mediated the growth of bladder cancer. 

Moreover, our findings highlight the therapeutic potential of the KMD7A inhibitor, TC-E 5002, in the patients with 

cisplatin-resistant bladder cancer.

Keywords: Bladder cancer, KDM7A, Histone demethylase, TC-E 5002, Androgen receptor, Drug resistance
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Prioritizing	Cancer	Predisposition	Variants	in	a	Family	with	
Hereditary	Prostate	Cancer
Dong Soo Kim, Seung Hyun Jeon, Sun-Ju Lee, Choong Hyun Lee, Sung-Goo Chang,  
Ji-Youn Sung1, Sang Hyub Lee
Department of Urology, Kyung Hee University, School of Medicine,  
1Department of Pathology, Kyung Hee University, School of Medicine

Background: A family that has more than five prostate cancer patients for three generations was investigated. 

We analyzed their blood and prostate tissues whether there are mutations of specific genes to identify a novel 

candidate gene for prostate cancer among Asian populations.

Methods: Whole exomes of nine family members of a single family were sequenced. According to the pedigree, we 

grouped the samples into three groups; affected, unknown-sibling, and unknown-offspring. The variants observed 

in all the three affected samples are further filtered with the condition of absence of the variant in all the samples 

in unknown-sibling group.

Results: There were no variants mapped to known cancer predisposition genes which is defined as genes whose 

variants have been reported as pathogenic or likely pathogenic for CLDN matched with ‘cancer’ or ‘prostate’ from 

ClinVar database (as of 2018-12-02). To further investigate the rare variants, we calculated the distance between 

those variants and GWAS catalogue SNPs. All prostate cancer patients had variants of CCDC170 and PANO1. 

Within 10,000 bp, there were two pairs of rare variants and GWAS SNPs. The frame-shift deletion of CCDC170 is 

located near rs3757318, while the 3bp duplication of PANO1 is located near rs659781.

Conclusion: The frame-shift deletion of CCDC170 and the 3bp duplication of PANO1, which may affect ESR1 gene, 

are associated with the development of prostate cancer in Korean population. 

Keywords: Prostate cancer
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The	clinical	significance	and	impact	on	survival	of	FGFR3,	
P15	and	P16	in	urothelial	cancer
Dong Soo Kim, Seung Hyun Jeon, Sun-Ju Lee, Choong Hyun Lee, Sung-Goo Chang,  
Ji-Youn Sung1, Sang Hyub Lee
Department of Urology, Kyung Hee University, School of Medicine,  
1Department of Pathology, Kyung Hee University, School of Medicine

Introduction: We studied the clinicopathological significance of FGFR3, P15 and P16 in patients diagnosed with 

urothelial carcinoma.

Material and Methods: 225 cases from 1998 to 2012 of patients who underwent surgery for urothelial cancer 

were collected for analysis. Cases with missing FGFR3, p15 or p16 immunohistochemistry data were excluded 

and a total of 215 patients were ultimately included. Factors such as patient age, sex, TNM data, overall survival, 

lymphovascular invasion and perineural invasion were evaluated against immunohistochemistry findings. Univarate 

and multivariate analysis was done to evaluate factors associated with overall survival.

Results: For the sake of evaluation, +3 was considered positive for statistical analysis. Among the 215 patients 

FGFR3 positive was seen in 44 patients (20.5%), P15 positive in 40 (18.6%) and p16 positive in 39 (18.1%). Fisher’

s exact test showed statistical significance between FGFR3 (+) and overall survival (p=0.040). P15 and P16 did not 

show any clinical relevance with patient factors. Kaplan Meier curve and log rank test, age over 60 (p < 0.005), 

FGFR3 (+) (p = 0.028), stages T2 or higher (p < 0.005), Lymph node invasion (N1) (p < 0.05), metastasis (M1) at 

the time of diagnosis, lymphovascular invasion (LVI) (p = 0.048), and perineural invasion (PNI) (p < 0.010) were 

found to be statistically associate with overall survival. Cox proportional hazard model showed that age over 60, 

FGFR3 (+), N1 and PNI was associated with lower survival.

Conclusion: FGFR 3 (+) is associated with poorer survival but p15 or p16 did not show statistical significance.

Keywords: Urothelial cancer, FGFR3, P15, P16
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진행성	투명세포	신세포암의	바이오	마커,	DEAD/DEAH	box	
helicase,	DDX11
박지수, 이명은, 장원식, 김종찬, 이승환, 나군호, 함원식
연세의대 신촌세브란스병원

Background: DDX11, the essential for sister chromatid cohesion, has been clinically identified as the key biomarker 

in predicting tumor aggressiveness in clinically localized T1-stage clear cell renal cell carcinoma (ccRCC) in 

our previous studies. However, no basic studies have been conducted to elucidate the role of DDX11 in RCC 

development and progression. 

Objectives: In this study, we have demonstrated the role of DDX11 in RCC development and progression. 

Materials and Methods: Immunohistochemistry and immunoblot analysis were performed, determining expressions 

of DDX11 in ccRCC patient tissues and cell lines. Following transfection of ccRCC cell lines with a DDX11-specific 

siRNA, qPCR and western blot analysis were conducted to determine downregulation of DDX11 in the transfected 

ccRCC cells. In subsequent studies, we have assessed the impact of suppressing DDX11 expression on ccRCC cell 

lines through proliferation analysis and apoptosis assays.

Results: The findings of this study presented that DDX11 is upregulated with progression from low-grade to 

high-grade ccRCC, which was highly expressed in advanced ccRCCs. Furthermore, we have demonstrated that 

blocking the expression of DDX11 leads to inhibition of ccRCC cell proliferation and severe defects in chromosome 

segregation, eventually leading to rapid and massive apoptosis of ccRCC cells. 

Conclusions: To our knowledge, not many studies have been conducted in the role of helicases in ccRCC 

development and progression of early to advanced status. In this study, we have reported the high levels of DDX11 

expressions in high-grade and metastatic ccRCCs. Moreover, we have demonstrated the role of interfering DDX11 

expression which leads to severe chromosome segregation defects and massive apoptosis. These findings suggest 

the role of DDX11 as the biomarker for molecular targeted therapy for advanced ccRCCs.

Keywords: DDX11, Renal cell carcinoma, Clear cell
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쥐모델에서의	미세먼지와	불임과의	관계
태범식, 김연주, 전병조, 이영훈, 유정완, 최 훈, 박재영, 배재현
고려대학교 안산병원 비뇨의학과 

Background: Exposure to urban particulate matter (PM) has been linked to aggravation of various health problems 

in Korea. Although the effects of PM on the respiratory tract have been extensively studied, there were few 

studies about impact of PM on the urologic disease including study about infertility. The purpose of this study was 

to evaluate the correlation between PM exposure and infertility based on a rat experimental model.

Methods: Male Sprague-Dawley (SD, 6weeks) rats were used to establish animal models with PM exposure once a 

day for six weeks. Sperm quality, epididymal morphology, expressions of inflammatory markers, and expression in 

testicular tissues, and expressions of BTB junction proteins were detected. 

Result: There weas significant difference between control group and PM exposure groups in sperm Motility (10.94 

± 5.93% vs 7.20 ± 3.95%, p=0.021) and proportion of normal shape of sperm (Normal shape: 13.07 ± 6.18% vs 7.04 

± 1.68 %, p=0.013). However, there was no significant difference between tow groups in sperm concentration (6.69 

± 3.30 × 106 vs 7.56 ± 1.66 × 106, p=0.278). In immunohistochemical staining in testicular tissues, Seminal tubules 

tissue sections with HE staining of rats were different compared to PM group. The expression of the proteins 

including NOX-2, NOX-4, TGF-b, ED-1 and IL-6 were significantly increased and the spatial arrangement of b-actin 

was completely disordered through Immunofluorescence and Western blots tests. 

Conclusion: This result suggests that PM2.5 exposure may engenders male reproductive function injury. 

Keywords: Particulate matter, Infertility, Rat
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새로운	Kv7	채널	활성제	URO-K가	음경해면체	평활근	긴장도		
조절에	미치는	영향	
이성원1, 채미리1, 신지민1, 한덕현1, 성현환1, 박종관2

1성균관의대 삼성서울병원 비뇨기과학교실, 2전북대학교 의과대학 비뇨기과학교실

Objectives: KCNQ-encoded voltage-gated potassium channels (Kv7) play an important role in the regulation of 

vascular and non-vascular smooth muscle tone. Kv7 dysfunction are involved in the pathogenesis of hypertension 

and overactive bladder, as well as being implicated in other smooth muscle disorders. Kv7 channels are an 

important therapeutic target for the treatment of non-neuronal, smooth muscle diseases. We have recently shown 

that Kv7.4 channel subtype was predominantly expressed in corporal smooth muscle and pharmacological subtype-

selective activation of Kv7 channels induced the relaxation of erectile tissue. In this study, we investigated the 

effect of a newly synthesized compound URO-K, Kv7 channel openers, on corporal smooth muscle. 

Materials and Methods: Functional response to URO-K was evaluated in rabbit CSM tissue. Isolated CSM strips 

were mounted in an organ-bath system, and the relaxation effects of URO-K was evaluated by cumulative addition 

to strips pre-contracted with phenylephrine (PE). Kv7 currents and membrane potential were recorded in human 

CSM cells using an amphotericin-B perforated patch-clamp technique.

Results: URO-K produced a concentration-dependent relaxation of PE-induced contractions (7.4±1.2% at 0.1 

μM, 20.4±2.6% at 1 μM, 47.3±4.6% at 3 μM, 84.0±3.3% at 10 μM, 102.1±3.8% at 30 μM, and 109.0±3.6% at 100 

μM, n=14). The effect of URO-K was attenuated by pre-incubation with 1 µM XE991 (Kv7.1–7.5 channel blocker) 

(n=8, p<0.05). Whereas different potassium channel inhibitors (TEA, 4-AP, iberiotoxin) did not altered the relaxant 

effects of URO-K. In addition, removal of the endothelium from the CSM did not affect the relaxation effect of 

URO-K. In electrophysiology studies, URO-K significantly increases the Kv7 currents in a concentration-dependent 

manner, with an EC50 value of 113.0 nM. The subsequent addition of XE991 completely inhibited the URO-K-

induced currents (n=8, p<0.05 vs. URO-K). URO-K also hyperpolarized the CSM cell membrane potential (n=12, 

P<0.05). URO-K-induced CSM cell membrane hyperpolarization was fully reversible by washout of URO-K or XE991.

Conclusions: These results show that URO-K leads to an endothelium-independent relaxation of erectile tissue by 

enhancing the activity of Kv7.4 channels. Thus, URO-K might be a novel therapeutic candidate for treatment of 

erectile dysfunction.

 

Keywords: Kv7.4 channel, Corpus cavernosum, Erectile dysfunction
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당뇨성	발기부전의	진단	표적	발굴을	위한	마우스	음경내피세포의		
유전자	발현	분석
윤국남, 옥지연, 최민지, 아니타, 콜란, 권미혜, 서준규, 류지간
인하대학교 의과대학 비뇨의학교실, 인하대병원 성의학특성화센터

Purpose: To investigate the potential target genes associated with the diabetic condition in mouse cavernous 

endothelial cells (MCECs) for diabetes-induced erectile dysfunction (ED) treatment.

Materials and Methods: Mouse cavernous tissue was embedded into Matrigel, and sprouted cells were 

subcultivated for other studies. To mimic diabetic conditions, MCECs were exposed to normal-glucose (NG, 

5 mmoL) and high-glucose (HG, 30 mmoL) conditions for 72 h. The RNA-sequencing assay was performed to 

evaluate gene expression profiling, and RT-PCR was used for sequencing data validation.

Results: We isolated the MCECs exposed to glucose conditions. MCECs showed well-organized tubes and dynamic 

migration in NG condition, whereas there was significantly decreased tube formation and migration in HG 

condition. The RNA-sequencing analysis showed that MCECs in NG and HG conditions had different gene profiles. 

From among all significantly changed genes classified into 14 major gene categories, we identified that aging-

related (9.22%) and angiogenesis-related (9.06%) genes were changed the most. Thirteen genes from the two 

gene categories were found to show consistent changes in RNA-sequencing assay, which was validated by RT-PCR.

Conclusions: Our gene expression profiling studies showed Cyp1a1, Gclm, Igfbp5, Nqo1, Il6, Cxcl5, Olr1, Ctgf, 

Hbegf, Serpine1, Cyr61, Angptl4, and Loxl2 may play a critical role in diabetes-induced ED through aging and 

angiogenesis signaling, and additional research is necessary to help us for understanding potential mechanisms 

and molecular study in diabetes-induced ED.

Keywords: Corpus cavernosum, Diabetes mellitus, Erectile dysfunction, Gene expression, RNA-sequencing assay
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모틸리펌은	쥐에서	고정된	자세에	의한	스트레스로	발생하는		
고환기능장애를	감소시킨다
케샵카르나1, 신유섭1, 최나영1, 이성원2, 김철영3, 김혜경4, 박종관1

1전북대학교병원, 2성균관의대 삼성서울병원, 3한양대학교 약대, 4경성대학교 약대

Objectives: Psychological stress appears to be one of the main causes to dysfunction of male reproductive health. 

MOTILIPERM extract is composed by three crude medicinal herbs [Morinda officinalis How (Rubiaceae) roots, 

Allium cepa L. (Liliaceae) outer scales and Cuscuta chinensis Lamark (convolvulaceae) seeds]. The present study 

aimed to investigate the possible mechanism for the effects of MOTILIPERM on testicular dysfunction induced by 

immobilization stress. 

Methods: Fifty male Sprague Dawley rats were equally divided into five groups (10 rats each): normal control 

group (CTR), a control group administered MOTILIPERM 200 mg/kg (M 200), a stress by immobilization-induced 

control group (S), and a stress by immobilization-induced group administered MOTILIPERM 100 mg/kg (S + M 100) 

and MOTILIPERM 200 mg/kg (S + M 200). Stressed rats (n = 30) were subjected to stress by immobilization for 

6 h by keeping in perspex restraint cage and controls (n = 20) were maintained without disturbance. Rats were 

administrated 100 and 200 mg/kg MOTILIPERM once daily for 30 days 1 h prior to immobilization. 

Results: MOTILIPERM treatment improves testicular dysfunction by up-regulating (P < 0.05) sperm count, sperm 

motility; serum testosterone level; StAR protein level, Johnsen score, spermatogenic cell density of stressed rats. 

MOTILIPERM decreases oxidative stress by increasing (P < 0.05) testicular superoxide dismutase (SOD), glutathione 

peroxidase (GPx), catalase; decreasing (P < 0.05) malondialdehyde (MDA) and reactive oxygen species/reactive 

nitrogen species (ROS/RNS) level. Further, MOTILIPERM down-regulated (P < 0.05) cleaved caspase 3, Bax; 

increased pro caspase-3, Bcl-2 and upregulate testicular germ cell proliferation in stressed rats. The serum 

luteinizing hormone (LH) and follicle stimulating hormone (FSH) levels also significantly (P < 0.05) decreased after 

pretreatment of MOTILIPERM in stressed rats. 

Conclusions: Our results suggested that, MOTILIPERM ameliorate alteration in spermatogenesis under 

immobilization stress via oxidative stress and mitochondrial apoptosis pathway.

Keywords: Stress by immobilization, MOTILIPERM, Testis, Oxidative stress, Apoptosis
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쥐	동물	모델에서	고환	허혈	재관류	손상	후	정자	형성에	대한		
타다라필의	장기적인	보호	효과
변경현, 강재훈, 이승윤, 민경찬, 하윤석, 김태환, 유은상, 권태균, 이준녕
경북대학교 의과대학 비뇨기과학교실

Tadalafil, phosphodiesterase-5 inhibitors commonly used in the treatment of erectile dysfunction, has recently 

reported a protective effect against ischemia-reperfusion injury (IRI) in several organs. In this study, we evaluated 

the long-term protective effect of tadalafil for spermatogenesis in a rat testicular IRI model.Forty-eight healthy 

adolescent rats were divided into 6 groups. Sham operation was performed in group A. Group B rats received 

surgical 720-degree torsion of the left testis for 3 hours without any medication. Groups C, D, E, and F rats were 

operated surgical torsion for 3 hour with tadalafil at varying doses and durations; group C (low-dose, single 

administration), group D (low-dose, daily administration), E (high-dose, single administration), and F (high-dose, 

daily administration). Detorsion was performed after 3 hours of torsion in all rats except the sham group. Four 

weeks after operation, both testes were harvested for the evaluation of spermatogenesis using Johnsen scoring. To 

evaluate the protective effect of tadalafil against oxidative stress by IRI, malondialdehyde (MDA) and superoxide 

dismutase (SOD) level were analyzed via ELISA in both testes 4 hour after detorsion in the same experiments as in 

group A, B, and C.Johnsen scores of the left testes for group A through F were 10 ± 0, 2.3 ± 1.2, 4.1 ± 2.9, 5.3 ± 2.3, 

4.4 ± 1.8, and 7.4 ± 1.6, respectively. For the evaluation of spermatogenesis according to doses, the groups with 

high-dose tadalafil showed a higher Johnsen scores than low-dose counterparts (group C, 4.1 ± 2.9 versus group 

E, 4.4 ± 1.8, p = 0.836; group D, 5.3 ± 2.3 versus group F, 7.4 ± 1.6, p = 0.047). With regard to the administration 

duration, the groups with daily administration for 4weeks were observed a higher Johnsen scores than those 

given a single administration (group C, 4.1 ± 2.9 versus group D, 5.3 ± 2.3, p = 0.396; group E, 4.4 ± 1.8 versus 

group F, 7.4 ± 1.6, p = 0.003). Furthermore, molecular markers related with oxidative stress and histopathologic 

findings showed remarkable improvement after tadalafil administration for testicular IRI.Tadalafil alleviated long-

term deterioration of spermatogenesis as well as oxidative stress by restoring antioxidant status after testicular IRI 

rat model. Furthermore, it demonstrated a protective effect against testicular IRI in a time- and dose-dependent 

manner.

Keywords: Spermatic cord torsion, Reperfusion injury, Phosphodiesterase 5 Inhibitors



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

67

e-PO
STER

e-PO
STER

e-VIDEO

e-VIDEO

Index

Index

E-025

감각유발전위와	근치적전립선절제술	후	발기장애의	관련성:		
전향적	연구
권세윤, 박동진, 서영진, 이경섭
동국대학교 의과대학 비뇨의학과교실

Introduction and Objective: Somatosensory evoked potential (SSEP) has been studied in erectile dysfunctions (ED). 

We aimed to evaluate correlation with SSEP and ED in patients undergoing radical prostatectomy (RP). We used 

pudendal nerve SSEP.

Materials and Methods: We prospectively analyzed data from 57 patients who underwent radical prostatectomy 

from January 2016 and December 2018, with at least 6 months of follow-up. Patients were divided into 2 

groups depending on the presence/absence of erectile dysfunction. Demographic characteristics, preoperative 

evaluations, postoperative outcomes and pudendal nerve SSEP before and after RP were assessed. In pudendal 

nerve SSEP, stimulating electrodes are placed at penis, and recording electrodes are placed at levels of lumbar 

spine (L1) and cortex. Cortical and lumbar latencies were obtained with stimulation of the pudendal nerve using 

averaging technique. Erectile function recovery was defined as question 2 and 3 on the Ineternational Index of 

Erectile Function (IIEF)-5.

Results: Patients with/without postoperative erectile dysfunction were 20 and 37, respectively. Demographic 

characteristics and perioperative outcomes according to presence/absence of erectile dysfunction were 

similar. Patients with erectile dysfunction showed significant increase in lumbar (16.0 vs 17.5 ms, p=0.034) and 

cortical (49.2 vs 53.0 ms, p=0.001) latencies of pudendal nerve SSEP after surgery. They also showed significant 

prolongation of lumbar (3.0 vs 5.1 ms, p=0.009) and cortical (2.3 vs 5.1 ms, p=0.001) latencies of pudendal nerve 

SSEP before and after RP.

Conclusions: Our results suggest that pudendal nerve SSEP can be an effective tool in the evaluation of patients 

with erectile dysfunction. The test can be used to provide more definitive assessment of erectile dysfunction. 

Keywords: Evoked potentials, Somatosensory, Erectile function
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당뇨성	발기부전	마우스에서	Cth-SDF1	pathway를	통한		
Heat	Shock	Protein	70의	발기능	개선	효과
Ghatak Kalyan, 윤국남, 최민지, 옥지연, 아니타, 권미혜, 서준규, 류지간
인하대학교 의과대학 비뇨의학교실, 인하대병원 성의학특성화센터

Introduction and Objective: Penile neurovascular dysfunction is a major cause of erectile dysfunction (ED) in 

patients with diabetes, which is responsible for poor response rate to oral phosphodiesterase-5 inhibitors. Heat 

shock protein 70 (Hsp70) is one of the molecular chaperones and play an indispensable role for the regulation 

of cell proliferation, survival, and angiogenesis. However, the role of Hsp70 in ED has not been studied yet. We 

aimed to explore the mechanisms by which Hsp70 induces penile neurovascular regeneration and restores erectile 

function in streptozotocin (STZ)-induced diabetic mouse.

Methods: Eight-week-old C57BL/6 male mice were distributed into 5 experimental groups: controls, STZ-induced 

diabetic mice receiving repeated intracavernous injections of PBS (days -3 & 0; 20 μL), Hsp70 (days -3 & 0; 5 

µg), lentivirus for cystathionine gamma-lyase (Cth; 1 × 104 IFU), or Hsp70 + Cth lentivirus. The erectile function 

was measured at 2 weeks after treatment by electrical stimulation of the cavernous nerve. Penis was then 

harvested for histological and biochemical studies. We also determined the efficacy of Hsp70 in primary cultured 

mouse cavernous endothelial cells (MCEC) in vitro and in ex vivo cultured major pelvic ganglion (MPG).

Results: Intracavernous administration of Hsp70 restored erectile function in the diabetic mice, which reached up 

to 90% of control values. Hsp70 protein induced significant restoration of cavernous contents of endothelial cells, 

pericytes, and neuronal cells in the diabetic mice in vivo; promoted tube formation in primary cultured MCECs 

under high-glucose condition in vitro; and accelerated neurite sprouting from MPG under high-glucose condition 

ex vivo, by regulating the expression of neurotrophic factors (BDNF, NGF and NT-3). By using transcriptome 

analysis and cytokine array, we found that Cth and stromal cell-derived factor 1 (SDF1) is a major molecular 

target for HSP70-mediated angiogenesis and neural regeneration.

Conclusion: Hsp70 significantly improved the erectile function through recovery of damaged penile blood vessels 

and nerves in diabetic condition through Cth-SDF1 pathway. The dual angiogenic and neurotrophic effects of 

Hsp70, especially local therapy in the form of therapeutic protein, will open a new avenue to treat diabetic ED.

Keywords: Erectile dysfunction, Diabetes mellitus, Hsp70
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Feasibility	of	a	machine	learning-based	diagnostic	platform	
to	evaluate	male	lower	urinary	tract	disorder	using	simple	
uroflowmetry
Seokhwan Bang1, Minki Baek1, Deok Hyun Han1, Hwang Gyun Jeon1, Baek Hwan Cho2,  
Kyu-sung Lee1

1Department of Urology, Samsung Medical Center, Sungkyunkwan University School of Medicine,  
2Medical AI Research Center, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, 
South Korea 

Background: We aimed to utilize well-known neural network architectures to classify Detrusor underactivity (DUA) 

and Bladder outlet obstruction (BOO) symptoms, each as a separate binary classification task, using uroflowmetry 

graphs. Our main contribution is a proposal to exploit deep learning networks in the domain of urology, since we 

have not encountered any deep learning based research dedicated to DUA and/or BOO classification to date. 

Hyper-parameters have been tuned excessively to adjust to uroflowmetry graph data. Furthermore, we applied 

often-used Grad-CAM++ for visual explanations of studied networks. Proposed research outcome is intended to 

help urologists successfully diagnose patients with lower urinary tract symptoms (LUTS).

Objectives: To develop prediction model for bladder outlet obstruction (BOO) and detrusor underactivity (DUA) 

using simple uroflowmetry by artificial intelligence. 

Materials and Methods: We performed a retrospective review of 4,835 male patients ≥ 40 years who underwent 

urodynamic study (UDS) at a single center. We excluded patients with disease or history of prior surgery that 

could affect lower urinary symptoms. A total of 1792 patients were included. We extracted a simple uroflowmetry 

graph automatically using ABBYY®
. We applied Convolutional Neural Network (CNN) deep learning system to 

predict detrusor underactivity and bladder outlet obstruction. As an evaluation metric, a 5-fold cross validation 

mean value of Area Under the Receiver Operating Characteristics (AUROC) curve was chosen since this metric 

provides richer measure of classification performance than accuracy when it comes to binary classification.

Results and Conclusion: Among the 1792 patients, 482 (27%) had BOO, and 893 (49.83%) had DUA. There were 

significant differences between BOO and non-BOO patients in UDS parameters except time to peak flow. In DUA 

and non-DUA patients, there were significant differences in all of the pressure-flow study parameters, except 

age and voiding volume. The AUROC scores of BOO and DUA, which were measured using 5-fold cross validation, 

were 71.73% and 73.35%, respectively. Our study suggests that one can differentiate BOO and DUA using simple 

uroflowmetry analysis and CNN. 

 

Keywords: Male LUTS, AI, Urodynamic study



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

70

e-PO
STER

e-VIDEO
Index

E-028

Bioinformatics	Approach	for	Identifying	Novel	Biomarkers	
and	Their	Signaling	Pathways	Involved	in	Interstitial	
Cystitis/Bladder	Pain	Syndrome	with	Hunner	Lesions
Aram Kim, Hyeong Gon Kim, Hyun Woo Kim, Jae-Hak Ahn, Woo-Suk Choi,  
HyungGuen Park, Sung Hyun Paick
Department of Urology, Konkuk University Medical Center, Konkuk University School of medicine, Seoul, Korea

Background: The complexity of interstitial cystitis/bladder pain syndrome (IC/BPS) has led to considerable 

uncertainty in terms of diagnosis and prevalence of the condition.

Objectives: To identify the IC/BPS-associated genes through an integrated analysis of Gene Expression Omnibus 

(GEO) datasets and confirm experimentally to predict the pathologic diagnosis of IC/BPS.

Materials and Methods: Data mining analysis of GEO datasets (GSE621, GSE11783, GSE28242, and GSE57560) 

revealed a total of 53 (51 up-regulated and 2 down-regulated) common differentially expressed genes (DEGs) 

in IC/BPS. A protein-protein interaction (PPI) network was then constructed with the 53 common DEGs using 

Cytoscape v3.7.2, and subsequently, 6 hub genes (CD5, CD38, ITGAL, IL7R, KLRB1, and IL7R) were identified using 

cytoHubba v0.1 that were upregulated in IC/BPS. 

Results: Enrichment analysis of common DEGs revealed that hematopoietic cell lineage, immune system, and TCR 

signaling in na‐ve CD4+ T cell signaling pathways were prominently involved with the common 51 up-regulated 

DEGs. The 2 common down-regulated DEGs may enrich linoleic acid metabolism and synthesis of epoxy (EET) and 

dihydroxyeicosatrienoic acid (DHET) signaling pathways in IC/BPS. Moreover, our RT-PCR data confirmed that 

the expression of the five hub genes (CD38, ITGAL, IL7R, KLRB1, and IL7R) was significantly augmented in IC/BPS 

patients’ samples when compared with their normal counterparts. 

Results and Conclusion: We systematically predicted the significant biomarkers and possible signaling pathways 

involved in IC/BPS, confirming the differential expression of the hub genes in tissue samples from patients with IC/

BPS. Thus, the hub genes might be used as potential diagnostic biomarkers of IC/BPS.

Keywords: Interstitial cystitis, Gene, Bioinformatics
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E-029

간질성	방광염	연관	허브	유전자	발굴을	위한	생물정보학적	분석
김아람1, 안재학1, 최우석1, 박형근1, 조상구2, 김형곤1

1건국대학교병원 비뇨의학과, 2건국대학교 줄기세포학교실

Purpose: We have identified the possible candidate genes through integrated analysis of Gene Expression Omnibus 

(GEO) datasets and confirmed experimentally in order to predict the correct pathologic diagnosis for IC/BPS. 

Materials and Methods: Bioinformatic analyses were conducted using two GEO datasets (GSE11783 and GSE57560) 

to determine whether individual biomarkers associated with diagnosis of IC/BPS and to predict the possible 

signaling pathway. Based on the results, we assayed hub genes expression of tissue samples from IC/BPS patients 

using RT-PCR and immunohistochemistry analysis. 

Results: Our Data mining analysis of GEO datasets revealed a total of 39 (25 upregulated and 14 downregulated) 

common differentially expressed genes (DEGs) in IC/BPS. Six hub genes (AQP9, S100A8, FPR1, CSF3R, S100A12, 

and NCF2, respectively) were identified using cytoscape through cytoHubba v0.1 tool. Among the all six hub 

genes, AQP9 and NCF2 expression were significantly augmented in our IC/BPS patient’s sample compared to their 

normal counterparts.

Conclusions: We have confirmed the differential expression level of the hubgenes in the tissue samples from 

patient with IC/BPS; and, AQP9 and NCF2 might be used as the potential pathological biomarker of IC/BPS 

diagnosis.

Keywords: Interstitial cystitis, Gene, BioinformaticsWithdrawal
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과민성방광의	요로상피에서	분비되는	잠재적인	생체표지자	확인을	
위한	단백체	분석
나현석, 이충렬, 이지용, 양승우, 이재근, 김용, 박종목, 나용길, 송기학, 임재성, 신주현
충남대학교 의과대학 비뇨의학교실

Introduction: The urothelium directly contacts with urine, secreted proteins from the urothelium could be released 

into urine. In previously study, we demonstrated that urothelial protein expression is dynamically altered by OAB. 

These altered proteins in OAB urothelium could be used as potential diagnostic markers.

Objective: We tried to compare the profile of proteins secreted by OAB urothelium with those secreted by normal 

bladder urothelium to identify molecular diagnostic markers for OAB.

Methods: The study was conducted using male Sprague-Dawley rats, subdivided into sham control (n=40) 

and partial BOO groups (n=60). Partial BOO was induced for 2 weeks and DO was confirmed with measuring 

cystometry. The urothelium was carefully removed from the smooth muscle layer under a dissecting microscope 

and its protein expression was analyzed by LTQ-Velos mass spectrometer. The identified proteins were analyzed to 

discover upstream molecules, and potential biomarkers that are associated with OAB by using Ingenuity Pathway 

Analysis (IPA) tool. 

Results: This analysis identified 17 putative upstream regulators. Complement component 3b/4b receptor 1-like, 

huntingtin, and inhibin α act as upstream regulators of Cryab, Aldoa, Tpm2, Myl9, Cnn1, Myh1, and C3, and 

may cause activation of muscle contraction. Six of the upstream regulators, huntingtin, inhibin α, integrin α2, 

complement component 3b/4b receptor 1-like, HNF1 homeobox B, and platelet derived growth factor family, may 

also affect positively the cell movement of leukocytes and neutrophils as well as cellular infiltration by leukocytes 

through the regulation of many other proteins identified in the urothelium. These regulators are involved primarily 

in inflammation and cytoskeletal organization. We identified 37 extracellular proteins that were exclusively 

expressed incontrol or OAB rat urothelium (Table 1). 

Conclusion: These potential markers are closely related to the pathophysiological changes that occur in OAB. 

Detecting these proteins or their peptide fragments in urine may be a useful tool for the diagnosis. Verification of 

these proteins in the urine of OAB patients may be useful noninvasive diagnostic markers for OAB.

Keywords: OAB, Urothelial protein, Noninvasive diagnostic marker
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E-031

The	Urinary	Microbiome	Characteristics	in	Women	Patients	
with	Interstitial	cystitis	and	recurrent	cystitis
김웅빈, 김시현, 이상욱, 이광우, 김준모, 김영호, 신희봉1, 송주선2, 기창석2

순천향대학교 부천병원 비뇨의학과, 1순천향대학교 부천병원 진단검사의학과, 2GC녹십자의료재단 진담검사의학부

Purpose: 분자생물학 기술의 발달로 sterile하다고 여겨져 왔던 건강한 사람의 소변에 많은 미생물의 유전자가 발견되어 질환

과의 연관성에 대한 개념에도 큰 변화가 이루어지고 있다. 본 연구에서는 NGS를 이용해 재발성 방광염 증상을 호소하는 환자의 

소변의 마이크로바이옴을 분석하여 임상적 진단과의 연관성을 알아보고자 하였다. 

Methods: 2020년 3월부터 5월까지 만성적인 하부요로증상을 호소하는 54명의 여성환자(mean age 55.7)를 코호트로 설정 

후 clean catheter를 이용해 중간뇨를 채집하였다. 환자들은 임상적 진단에 따라 간질성 방광염군(n=28)과 재발성 방광염군

(n=26)으로 분류하였다. 채집된 소변으로부터 DNA를 추출한 후 NEXTFlex 16S V4 Amplicon-Seq (Bioo Scientific, USA)

를 사용하여 16S 라이브러리를 만들었으며, MiSeq 2000 (Illumina, USA) 장비에 Miseq reagent kit v2 nano로 paired-

end sequencing을 시행하였다. 생물정보 분석은 QIIME2 프로그램을 이용하였으며, 균종 분류는 NCBI Refseq reference 

databases를 이용하여 Na‐ve Bayesian classifier 방법으로 시행되었다. 데이터 표준화방법으로 TSS (Total Sum Scale) 방법

을 이용하여 개별 균종의 상대적 비율(relative abundance; %)을 구한 후 이를 이용하여 분석을 실시하였다. 먼저 속(genus) 

수준에서 bray-curtis distance를 이용하여 샘플 간 거리를 구하였고 이를 이용하여 주좌표 분석(PCoA)을 수행했다. 동일하게 

속(genus) 수준에서 LefSe 분석을 시행하여 LDA score (log10) >2.0의 수치를 갖는 균종을 검출하였다. 검출된 균종에 대해 

Kuskal-Wallis 검정을 기반으로 하여 boxplot 분석을 시행하였으며, 유의한 결과에 대해서는 Wilcoxon rank sum test를 사용

하여 two-tailed P-value를 계산하였다. 

Results: Beta diversity test로 시행한 PCoA에서 두 군간의 전체적인 genus composition의 패턴은 통계적 차이를 보이

지 않았으나(p=0.297), LefSe 분석결과 재발성 방광염 그룹에 비해 간질성 방광염 그룹에서 13개의 균종이 LDA score 2 이

상으로 유의하게 높은 비율로 존재했다. 이 중 relative abundance가 1%이상인 균종은 3종(Corynebacterium p=0.018, 

Lactobacillus p=0.032, Propionibacterium p=0.0096)이었고, 1% 미만인 균종은 10종(Brevundimonas p=0.023, 

Clavibacter p=0.0058, Cloacibacterium p=0.037, Deinococcus p=0.037, Dietzia p=0.0045, Flavobacterium p=0.0041, 

Methylobacterium p=0.033, Novosphingobium p=0.027, Tepidimonas p=0.0036, Zhizhongheella p=0.0019)이었다. 

Conclusions: 본연구를 통해 고전적인 진단분류에 의한 간질성 방광염과 재발성 방광염 환자의 소변내 마이크로바이옴의 차이

를 확인할 수 있었으며, 이 중 relative abundance가 1%이상으로 검출되면서 두 질환간에 통계적 차이를 보인 3개의 균종이 임

상적인 의미가 있을것이라 예상된다. 

Keywords: Microbiome, Interstitial cystitis, Recurrent cystitis
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발전된	조직	투명화	영상기법을	이용한	인간	사체	신장의		
생리학적	혈관	구조	관찰
권순오1, 정재욱1, 하윤석1, 이준녕1, 김범수1, 김현태1, 김태환1, 유은상1, 권태균1, 오지원2, 최석환1

1경북대학교 의과대학 비뇨기과학교실, 2해부학교실

Introduction: Because of the technical limitation of current histochemistry, there has been a limitation of deep 

imaging into a tissue. Since last decade, there has been a great progress of tissue clearing methods which could 

make large biological samples transparent and allow unprecedented three-dimensional views of variety of tissues. 

However, the three-dimensional view of vasculature systems of human kidney is largely unexplored. Here, we 

investigated the structure of vascular system in cadaveric kidney using tissue clearing methods. 

Methods: The organs were cleared by using the Binaree Tissue Clearing Starter’s kit. More than thousands of 

still shot pictures of vasculature system of human kidney were taken under light-sheet fluorescent microscope, 

requiring three-dimensional reconstruction using computational biology. Reconstructed images gave us the detailed 

topological information of interconnectional status of vasculature of the glomerulus. 3D reconstruction of images 

was done by Imaris 9.3 image analysis software. 

Results: It took 8 days for getting the full transparent kidney histologic tissue from the cadeveric sample. Images 

of organs prepared by tissue clearing methods and 3D reconstruction are shown in figures. These images gave 

us the detailed topological information of interconnectional status of vasculature. These kind of topological 

information of 3D vasculature in human kidney were never been introduced until this study. 

Conclusions: Tissue clearing methods with reconstructed three-dimensional images can be used for quantification 

of the interconnected status of kidney vasculature as well as spatial insight for the physiological conditions. 

Furthermore, combined with immune-histochemistry antibody reaction within tissue clearing methods, it can give 

us topological information of specific cellular populations in the context of human kidney vascular system. 

Keywords: Tissue clearing technique, Kidney, Vascular structure
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E-033

Anti-fibrotic	treatment	by	inhibition	of	VEGF,	FGF,	and	
PDGF	receptors	improves	bladder	wall	remodeling	and	
detrusor	overactivity	in	association	with	modulation	of	
C-fiber	afferent	activity	in	mice	with	spinal	cord	injry
Joonbeom Kwon, Yeon-Joo Kim, Yoon-Hyung Lee, Jaesoo Kim, Eun-Ju Lee, Min-Su Han, 
Naoki Yoshimura
Department of Urology, Daegu Fatima Hospital, Daegu, Republic of Korea

Background: Chronic spinal cord injury (SCI) rostral to the sacral level causes lower urinary tract dysfunction such 
as detrusor overactivity (DO) and bladder wall remodeling with fibrosis. Nintedanib, an triple inhibitor of VEGF, FGF, 
and PDGF receptors, has been approved for idiopathic pulmonary fibrosis.

Objectives: This study examined the effects of anti-fibrotic treatment using nintedanib on DO and bladder fibrotic 
changes, as well as the modulation mechanisms of C-fiber afferent pathways. 

Materials and Methods: Thirty female C57BL/6 mice were divided into; group A: spinal intact (SI) mice, group 
B: spinal cord injury (SCI) mice treated with vehicle, and group C: SCI mice treated with nintedanib. SCI was 
produced by transecting the spinal cord at the level of T8/9 under isoflurane anesthesia. Sham surgery was 
conducted in SI mice. At two weeks after SCI, the vehicle or 50mg/kg nintedanib was subcutaneously administered 
daily for two weeks. At four weeks after SCI, intercontraction interval (ICI), maximum contraction pressure (MCP), 
baseline bladder pressure (BBP), non-voiding contractions (NVCs), voided volume, residual volume, and voiding 
efficiency were measured by awake cystometry (CMG). mRNA expressions of fibrosis-related molecules, vanilloid, 
muscarinic and β-adrenergic receptors, and purinergic were measured in bladder tissues and L6-S1 dorsal root 
ganglia (DRG) by RT-PCR. Trichrome staining and Western blot analysis of TGF-β and fibronectin were conducted 
in the bladder to evaluate bladder fibrosis. Expression levels of a C-fiber afferent marker, TRPV1, in DRG was also 
conducted by immunohistochemistry to examine whether the nintedanib treatment modulates C-fiber afferent 
marker expression. 

Results and Conclusion: Results In CMG, NVCs were significantly increased, and ICI, voided volume and voiding 
efficiency were decreased in group B compared to group A whereas group C demonstrated an significant 
improvement in these parameters compared to group B. RT-PCR analysis showed upregulation of mRNA levels 
of fibrosis-related molecules such as TGF-b1, TGFBR1, Col 3a, and fibronectin in group B vs. group A in bladder 
mucosa and detrusor layers. However, overexpression of these fibrosis-related molecules in bladder mucosa 
were decreased in group C. mRNA levels of muscarinic (M2, M3) and β-adrenergic receptors (B2, and B3) were 
increased in bladder mucosa, but not in detrusor, of group B vs. group A whereas group C showed decreased 
expression of these receptors. mRNA levels of TRPV1, TRPA1, TRPM8, P2X2, P2X3, P2X4, and P2X7 receptors 
were upregulated in DRG of group B vs. group A; however, TRPV1, TRPA1, P2X2, and P2X3 expressions were 
downregulated in group C. In Trichrome staining, fibrotic changes were generally found in lamina propria rather 
than detrusor layer in group B vs. group A. Western blotting also showed that TGF-b1 and fibronectin were 
elevated in group B vs. group A and decreased in group C vs. group B. In immunohistochemical staining of 
DRG sections, TRPV1 expression was enhanced in group B, but decreased in group C. Conclusions Anti-fibrotic 
treatment, which inhibits VEGF, FGF, and PDGF receptors, improved bladder dysfunction and bladder fibrosis in SCI 
mice. In addition, nintedanib-induced improvement of detrusor overactivity in SCI mice is likely to be mediated by 
modulation of bladder C-fiber afferent activity as evidenced by downregulation of C-fiber markers such as TRP 
and P2X receptors.

 

Keywords: Bladder fibrosis, Detrusor overactivity, Spinal cord injury
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신경인성방광	모델	백서에서	Galectin-3	억제와	항콜린제		
병합	요법의	효과
김상운, 성형경, 이용승, 한상원
연세대학교 의과대학 비뇨의학교실

Purpose: Galectin-3 is a protein with important biological functions, especially fibrosis formation, and as suchis 

currently explored as a potential target for therapy in cardiac disease. We investigate the effects of combined 

therapy with an anticholinergic agent and galectin-3 inhibitor on bladder dysfunction and fibrosis-related molecule 

expression in rats with spinal cord injury (SCI).

Methods: The spinal cord was transected at the level of T8-9 in female Sprague-Dawley rats (200-250g), which 

were divided into four groups; A: 6 control rats, B: 6 rat of SCI with vehicle, C: 6 rats of SCI with imidafenacin 

(1.57μmol/kg/day, 6.26 μmol/kg/day), D: 6 rats of SCI with combined treatment of imidafenacin and galectin-3 

inhibitor (modified citrus pectin, MCP). MCP was orally administered (2ml/kg/day) after spinal cord transection. 

Cystometry was conducted 4 weeks after SCI in each group. We evaluated cystometric parameters and bladder 

tissue remodeling factors.

Results: Bladder compliance was significantly decreased in Group B while all two treatment groups (C and D) 

demonstrated an increased compliance, which was more obvious in group D. Non-voiding contractions (NVCs) 

during the storage phase of cystometry tended to be increased in group B, and it was decreased only with 

combination treatment of anticholinergics and MCP (group D). Post void residual was significantly increased after 

SCI combined with decompensated increase of bladder capacity. Reduction of post void residual was seen in 

both treatment groups, which was more pronounced in Group D.In two treatment groups with SCI (C and D), the 

expression of galectin-3 and other fibrosis markers (a-SMA, collagen III) was decreased compared to group B. In 

group D, the reduction of AKT and ERK signaling pathway was demonstrated with a decrease of TGF-b.

Conclusion: The combination therapy of galectin-3 inhibitor and an anticholinergic agent increased bladder 

compliance, reduced NVCs and post void residual more effectively than the monotherapy of anticholinergic agent 

in SCI rats. Thus, the combination therapy could be applied for the treatment of neurogenic bladder dysfunction 

including bladder remodeling.

Keywords: Neurogenic bladder, Galectin
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E-035

Reduction	Effect	of	Electric	Stimulation	in	Combination	with	
Hyperthermia	on	NLRP3	Inflammasome	in	the	Treatment	of	
Chronic	Prostatitis/Chronic	Pelvic	Pain	Syndrome
권혁재, 신동호, 성재우, 허경재, 문형우, 박용현, 조혁진, 하유신, 홍성후, 이지열, 김세웅, 배웅진
가톨릭대학교 서울성모병원

Aim: The aim of this study was to evaluate the effect of electric stimulation in combination with hyperthermia 

(ESCH) in the treatment of chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) and explore the mechanism.

Materials and Methods: 8-week-old male Sprague-Dawley rats (n=48) were randomly divided into 4 groups: 1 

control group (normal control, CG), 2 prostatitis group (PG), 3 prostatitis treated by electric stimulation group 

(ESG), and 4 prostatitis treated by electric stimulation in combination with hyperthermia group (ESHG, 12 rats for 

each group). Prostatitis were induced by 17 beta-estradiol and dihydrotestosterone. 4 weeks after ES or ESCH, 

pain index was assessed by Von Frey monofilaments and automated dynamic plantar aesthesiometer, and prostates 

were collected for immunohistochemistry, western blot and ELISA.

Results: We found that pain index was definitely ameliorated by ESCH in prostatitis rats compared to PG and ESG 

(P<0.01). ESCH improved inflammation and edema in prostatitis tissue. The expression of NLPR3 inflammasome 

was distinctly lower in ESHG than in PG and ESG (P<0.05). Apoptosis and oxidative stress injury were increased 

in prostatitis, but reduced by ESCH (P<0.01). VEGF expression was stimulated by ESCH and contributed to HIF1-

NFκB pathway in ESHG (P<0.01). BAX/BAK pathway was inhibited in ESHG in comparison with PG and ESG (P<0.01). 

Conclusion: ESCH ameliorated pain by down-regulating NLRP3 inflammasome and improved apoptosis via inhibiting 

BAX/BAK pathway in prostatitis rats. Our results provided the basic basis of ESCH for CP/CPPS which might be a 

novel and promising non-invasive approach.

Keywords: Electric stimulation in combination with hyperthermia, CP/CPPS
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Efficacy	of	combination	therapy	with	pentosane	polysulfate	
sodium	and	adipose	tissue-derived	stem	cells	for	the	
management	of	interstitial	cystitis	in	a	rat	model
민경찬1, 박경민2, 이승윤2, 권태균2,3, 김태환2,3, 유은상1,3, 이준녕2,3, 하윤석2,3, 정재욱2, 김범수1,3

경북대학교병원 비뇨의학과1, 칠곡경북대학교병원 비뇨의학과2, 경북대학교 의과대학 비뇨기과학교실3

Introduction: Interstitial cystitis (IC) is one of the most intractable urologic disease. Although stem cell-based 

research has been showed promising results, possible recurrence after cell administration or insufficient long-term 

therapeutic effect might be expected. Therefore, we evaluated the synergistic effects of pentosane polysulfate 

sodium (PPS) and mesenchymal stem cells (MSCs) in an IC rat model. 

Materials and Methods: After generation of the IC rat model, the rats were divided into 4 groups according to 

the treatment they received: phosphate-buffered saline (PBS) injection into bladder submucosa (control group), 

daily oral PPS feeding (PPS group), MSC injection into bladder submucosa (MSC group), or MSC injection into 

bladder submucosa with daily oral PPS feeding (MSC with PPS group). At 3, 7, 14 days after treatment, conscious 

cystometry and pain scale measurement were performed and their bladders were obtained for histological and 

proinflammatory-related gene expression analysis. 

Results: On cystometric analysis, all treatment groups showed significantly increased intercontraction intervals 

and lower pain scores compared to those of the control group. Histological analysis revealed regenerated 

urothelium, less fibrosis, and decreased mast cell infiltration in the treatment groups compared to the control 

group. Significantly lower expression of TNF-α, IFN-γ, MCP, IL-6, TLR2, and TLR11 was observed in the PPS with 

MSC group compared to the other groups. 

Conclusions: Combination therapy with PPS and MSCs showed histological and functional effects in an IC rat 

model, including synergistic effects leading to increased intercontraction interval and decreased inflammatory 

reactions.

Keywords: Pentosan polysulfate sodium, Adipose-tissue derived stem cell, Interstitial cystitis
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E-037

Evaluation	of	stem	cell	treatment	efficacy	in	chronic	bladder	
ischemia-induced	rat	model
Hwan Yeul Yu, Jung-Hyun Shin, Chae-Min Ryu, Jaebeom Jun, Dong-Myung Shin, Myung-Soo Choo
Department of Urology, Asan Medical Center, University of Ulsan College of Medicine

Background: We developed a detrusor underactivity (DUA) rat model with atherosclerosis-induced chronic bladder 

ischemia (CBI) and evaluated the therapeutic effects of human embryonic stem cell derived multipotent stem cells 

(M-MSCs).

Objectives: We tried to develop a rat model of atherosclerosis-induced chronic bladder ischemia (CBI) and 

investigate the effect of chronic bladder ischemia on bladder function. Recently, as stem cell research presents new 

possibilities for treating previously intractable disorders, stem cell-based therapy has also been proposed as a novel 

therapeutic approach for incurable bladder disorders, including stress urinary incontinence, overactive bladder, 

detrusor underactivity, and bladder or urethral injury. Also, we reported beneficial outcomes of adult tissues derived 

mesenchymal stem cells (MSCs) for treating Chronic Bladder Ischemia rat model which is a chronic inflammatory 

condition of the bladder. However, direct assessment of the biological and molecular properties of engrafted cells 

in the pathological environment has not been performed for current MSC therapies. We tried to evaluate bladder 

function and pathological efficacy through stem cell therapy of chronic bladder ischemia rat model.

Materials and Methods: 16-week old male Sprague–Dawley rats were divided into five groups (n=10). DUA group 

underwent endothelial injury of the iliac arteries 30 times to induce CBI and received a 2% cholesterol diet. The 

sham group underwent sham operation and received a 1.25% cholesterol diet. 7 weeks after endothelial injury, 

submucosal layer of the anterior wall and dome of the bladder was injected with M-MSCs (250k, 500k, 1,000k) or 

phosphate-buffer solution (sham). One week after M-MSC injection, awake cystometry was performed and bladder 

was harvested for histological analysis and organ bath study.

Results: CBI by iliac artery injury and high fat diet induced DUA; micturition pressure was significantly lower with 

increased micturition interval and larger residual volume. DUA profiles were improved dose-dependently in stem 

cell groups with best efficacy in 1,000k group. On histological analysis, DUA group presented decreased muscle 

layer (anti-alpha smooth muscle actin antibody) and increased collagen deposit in detrusor (Masson’s trichrome 

staining). 1,000k stem cell injection significantly restored the muscle layer and alleviated fibrosis.

Conclusions: Single injection of M-MSC directly to the bladder improved voiding profiles and histology of CBI 

induced DUA rat model in dose-dependent manners with significant efficacy in 1,000k group. Restoration of 

bladder muscle layer and decreased collagen deposits seems to result in alleviation of DUA. Further investigation is 

needed.

 

Keywords: Detrusor underactivity; Chronic Bladder Ischemia, human embryonic stem cell derived multipotent stem 
cells (M-MSCs)



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

80

e-PO
STER

e-VIDEO
Index

E-038

당뇨병성	저활동성	방광	질환에서	인간	배아	줄기	세포	유래		
줄기	세포의	치료	효과:	전임상	연구
류채민2, 신정현1, 유환열2, 박주현1, 전재범1, 신동명2, 주명수1

1서울아산병원 비뇨의학과, 2울산대학교 의과대학 의생명과학교실

Purpose: We aimed to establish a rat model with diabetic detrusor underactivity (DUA) and evaluate short-term 

and long-term therapeutic effect of multipotent mesenchymal stem cells (M-MSCs) derived from human embryonic 

stem cells.

Materials and Methods: Eight-week-old female Sprague-Dawley rats were divided into five groups; sham, DM, 

250k, 500k and1,000k M-MSC (n=10, respectively) Diabetes mellitus (DM) was induced by intraperitoneal injection 

of streptozotocin (STZ) (50 mg/kg) after overnight fasting. Rats with serum glucose over 200mg/dL on day 3 were 

included. Three weeks after DM induction, different doses of M-MSCS or phosphate buffer solution were directly 

injected into the submucosal layer at anterior wall or dome of the bladder with 26-gauge needle. One week after 

injection, awake cystometry, histological and gene expression analysis was performed. Efficacy of 500k M-MSCs 

(minimum therapeutic dosage) was compared with umbilical cord-derived stem cells (UC-MSC) (n=5) serially at 1, 2, 

and 4 weeks by awake cystometry.

Results: A single local transplantation of M-MSCs ameliorated DM-induced DUA voiding profiles and bladder 

histology. Immunostaining and gene expression analysis revealed that the transplanted M-MSCs supported 

myogenic restoration primarily by engrafting into bladder tissue via pericytes, and subsequently exerting paracrine 

effects to prevent apoptotic cell death in bladder tissue. The therapeutic efficacy of M-MSCs was superior to 

that of human umbilical cord-derived MSCs at the early time point (1 week). However, the differences in efficacy 

between M-MSCs and UC-MSCs were insignificant on long-term follow-up. 

Conclusions: Transplantation of M-MSCs into the bladders of DM animals alleviated DUA by integrating into 

pericytes, providing a favourable microenvironment for myogenic restoration in the DM rat model with detrusor 

muscle atrophy. In addition, M-MSCs more effectively restored bladder function than currently available MSC 

therapy. However, duration of the therapeutic effect of M-MSC transplantation was short-term, limited to less than 

2 weeks. 

 

Keywords: Detrusor underactivity, Diabetes mellitus, Mesenchymal stem cell
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Inhibition	of	Nerve	Injury-Induced	Protein	1	(Ninjurin-1)	
ameliorates	bladder
Sang Woong Kim, Hyung Kyung Sung, Yong Seung Lee, Sang Won Han
Department of Urology, Severance Hospital

Background: Nerve injury-induced protein 1, Ninjurin-1 (Ninj1), is known to be involved in neuro-inflammatory 

processes and vascular function in response to nerve injury.

Objectives: We investigated the efficacy of Ninj1 neutralizing antibody (Ninj1-Ab) for urothelial injury induced by 

cyclophosphamide (CYP) in rat.

Materials and Methods: Eighteen female Sprague-Dawley rats (200-250g) were randomized into three groups: 

Group 1, saline injected control; group 2, CYP plus a single intra-peritoneal injection of immunoglobulin G (IgG) 

(30µg/kg) control antibody, group 3, CYP plus intra-peritoneal injection of Ninj1-Ab (30µg/kg). A cystometry and 

histological assessments were performed 24 hours and 48 hours after administration of CYP.

Results and Conclusion: During cystometry in CYP-treated rats, significant decreases in intercontraction interval 

and micturition pressure threshold were demonstrated. Non-voiding contraction was increased with CYP-treatment. 

Significant increases of intercontraction interval and micturition pressure threshold were elicited by Ninj1-Ab, not 

by IgG. The expression of Ninj1 was increased in mucosa and lamina propria with CYP-treatment, and decreased 

in Ninj1-Ab administration. This recovery was accompanied by induction of phosphorylation of Akt and decreased 

production of reactive oxygen species. These findings suggest that Ninj1-Ab modulate urothelial repair, which 

ameliorate the increase in intercontraction interval and reduction of non-voiding contraction in rats treated with 

CYP.

Keywords: Nerve Injury-Induced Protein, Cyclophosphamide induced cystitis, Overactive bladder
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벨루가	렌틸	콩	전처리의	허혈	재관류	손상에	대한	신장	보호	효과
장세원, 최석환, 이준녕, 김범수, 김현태, 김태환, 유은상, 권태균, 하윤석
경북대학교 의과대학 비뇨의학교실

Background and Aim: Ischemia/reperfusion (I/R) injury, caused by acute kidney damage, causes histopathological 

alterations, tubule cell apoptosis, inflammation, oxidation, and the loss of renal function. We evaluated the 

protective effects against IR injury of beluga lentil pretreatment.

Materials and Methods: Mice were divided into four groups: normal, untreated, low- (2 mg), and high-dose (8 

mg) beluga lentil treatment groups. Beluga lentil was orally administered for 2 weeks, followed by bilateral renal 

ischemia for 20 min and reperfusion for 30 min. Blood samples and kidney tissues were collected and analyzed to 

investigate renal function, histopathology, epithelial and endothelial cell damage, apoptosis, oxidative stress, and 

inflammatory responses.

Results: The pretreated groups maintained renal function, with significantly lower blood urea nitrogen (BUN) 

and creatinine levels, compared with the other groups. The histopathological analysis showed reduced proximal 

tubule injury and decreased injury-related molecule [kidney injury molecule 1 (KIM-1) and neutrophil gelatinase-

associated lipocalin (NGAL)] secretion in the pretreated groups compared with the other groups. Terminal 

deoxynucleotidyl transferase dUTP nick-end labeling (TUNEL)-positive cells and the secretion of apoptosis-

related molecules (Fas and caspase-3) was significantly reduced in the pretreated groups compared with the other 

groups. The pretreated groups showed positive microvessel-associated gene [cluster of differentiation (CD31)] 

expression and negative adhesion molecule [intracellular adhesion molecule 1 (ICAM-1)] expression. An antioxidant 

effect was observed in the pretreatment groups, with reduced malonaldehyde (MDA) expression and increased 

antioxidant enzyme [superoxide dismutase (SOD), catalase (CAT), glutathione (GSH), and glutathione peroxidase 

(GPx)] secretion. In the pretreated groups, F4/80+ macrophages and CD4+ T cell infiltration were inhibited and 

pro-inflammatory cytokine [interleukin (IL)-1‐, IL-6, and tumor necrosis factor (TNF)-‐] levels decreased; however, 

the levels of anti-inflammatory cytokines [transforming growth factor (TGF)-‐, IL-10, and IL-22] increased.

Conclusions: Beluga lentil pretreatment demonstrated protective effects against IR induced renal damage, via anti-

apoptotic, anti-inflammatory, and antioxidant activities. (NRF-2020R1I1A3071568).

Keywords: Beluga lentil, Renal ischemia-reperfusion, Antioxidant
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비뇨기과적	수술	후	도뇨관	제거전	방광내	주입술의	환자	만족도에	
대한	전향적	연구
송상헌, 노 진, 이학민
분당서울대학교병원 비뇨기과

Purpose: To evaluate safety and patient-clinician satisfaction of retrograde bladder filling method prior to 

catheter removal after urological surgery.

Materials and Methods: Male patients undergoing transurethral prostatectomy (TURP) for benign prostatic 

hyperplasia (BPH) from January 2019 to October 2019 were randomized into either retrograde filling or 

spontaneous voiding methods. Perioperative outcomes and complications were assessed, and satisfaction with 

either technique was assessed with questionnaires for the patient as well as the clinician (nurse or physician) 

involved in removing the foley catheter. Time to void and time to discharge was compared to assess facilitation of 

discharge.

Results: 54 men were randomized into two groups, 28 men in retrograde filling and 26 in spontaneous voiding. 

There was no significant difference in baseline characteristics including preoperative prostate volume or 

uroflowmetry Qmax. Retrograde filling significantly facilitated time to void (67±63.2 min vs 144 ± 78.7; p=0.001) 

and time to discharge (168.4±57.2 vs. 218.9±106.9; p=0.046). Overall patient satisfaction was not different in 

both groups (35.68±5.0 vs. 34.12±4.71; p=0.244), and 61.9% of clinicians were satisfied with the overall process. 

Immediate postoperative Clavien-Dindo grade ≥3 complication and reintervention within a 3 month follow-up were 

comparable in both methods with no significant difference (35% vs. 23.1%, p=0.150; 21% vs. 15.4%, p=0.568, 

respectively). 

Conclusion: Retrograde fill method for catheter removal is a safe and satisfactory method that can facilitate early 

voiding detection and time to discharge. Large scale trials are required to further validate our results.

Keywords: Retrograde bladder filling, Foley catheter removal, Patient satisfaction
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Extracorporeal	shockwave	therapy	reduced	NLRP3	
inflammasome	via	inhibiting	BAX/BAK	pathway	in	prostatitis
성재우, 권혁재, 신동호, 허경재, 문형우, 박용현, 조혁진, 하유신, 홍성후, 이지열, 김세웅, 배웅진
가톨릭대학교 서울성모병원

Aim: The aim of this study was to evaluate the anti-inflammatory and antioxidative effects of extracorporeal 

shockwave therapy (ESWT) on prostatitis and explore the mechanism.

Material and Method: RWPE-1 cells randomly divided into 3 groups: 1 RWPE-1 group (normal control), 2 LPS group 

(lipopolysaccharide) and 3 ESWT group (LPS treated by ESWT). After ESWT administered, cells and supernatant 

were collected for ELISA and western blot. In vivo, Sprague-Dawley rats (n=36) were randomly divided into 3 

groups: 1 normal group, 2 prostatitis group, and 3 ESWT group (12 for each). Prostatitis were induced by 17 beta-

estradiol and dihydrotestosterone. 4 weeks after ESWT, pain index was assessed for all groups and prostates were 

collected for immunohistochemistry, western blot and ELISA.

Results: ESWT ameliorated discomfort caused by prostatitis in rats. Compared to normal rats, overexpressed 

NLRP3 inflammasomes triggered apoptosis in inflammatory and oxidative microenvironment (P<0.01). Inflammation 

was improved by ESWT in prostatitis rats (P<0.05). TLR4-NFκB pathway was overactive with prostatitis, compared 

to normal and ESWT group (P<0.01). ESWT promoted prostate tissue recovery by stimulating VEGF overexpression 

(P<0.01). ESWT reduced NLRP3 inflammasomes in vivo via inhibiting BAX/BAK pathway. 

Conclusion: ESWT reduced NLPR3 inflammasome via inhibiting BAX/BAK pathway, which improved inflammation 

and ameliorated oxidative stress injury in prostatitis rats.

Keywords: ESWT, NLRP3 inflammasome, Chronic prostatitis
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방광의	요막관	종양에	대한	치료결과:	다기관	코호트	연구
유영동19, 고영휘2, 김종욱3, 정승일4, 강석호5, 박진성6, 서호경7, 김형준8, 정병창9, 김태환10, 최세영11,  
남종길12, 구자윤13, 주관중14, 장원식15, 윤영은16, 윤석중17, 홍성후18, 오종진1

서울대학교대학교 의과대학 비뇨의학교실, 1분당서울대학교병원, 2영남대학교대학교 의과대학 비뇨의학교실, 영남대학교병원,  
3고려대학교대학교 의과대학 비뇨의학교실, 고려대학교구로병원, 4전남학교대학교 의과대학 비뇨의학교실, 전남대학교병원,  
5고려대학교대학교 의과대학 비뇨의학교실, 고려대학교안암병원, 6을지대학교대학교 의과대학 비뇨의학교실, 대전을지병원,  
7국립암센터 비뇨의학교실, 8건양대학교대학교 의과대학 비뇨의학교실, 건양대학교병원, 9성균관대학교 의과대학 비뇨의학교실, 서울삼성병원,  
10경북대학교 의과대학 비뇨의학교실, 경북대학교병원, 11중앙대학교 의과대학 비뇨의학교실, 중앙대학교병원,  
12부산대학교 의과대학 비뇨의학교실, 부산대학교양산병원, 13서울대학교대학교 의과대학 비뇨의학교실, 서울대학교병원,  
14성균관대학교 의과대학 비뇨의학교실, 강북삼성병원, 15연세대학교 의과대학 비뇨의학교실, 신촌세브란스병원,  
16한양대학교 의과대학 비뇨의학교실, 한양대학교병원, 17충북대학교 의과대학 비뇨의학교실, 충북대학교병원,  
18가톨릭대학교 의과대학 비뇨의학교실, 서울성모병원, 19차의과학대학교 의과대학 비뇨의학교실, 분당차병원

Aim: This study evaluated the predictors of survival rate and oncological outcomes of urachal carcinoma (UC) in 

bladder depending on the therapeutic modalities. 

Methods: Medical records of overall 203 patients with bladder UC treated at 20 hospitals were retrospectively 

reviewed. Clinical parameters on carcinoma presentation, diagnosis (including immunohistochemical analyses of 

p53/Ki67), and treatment were reviewed for the primary cancer and for all subsequent recurrences. Oncological 

outcomes and the possible clinicopathological parameters associated with survival rates were analyzed by Cox 

regression analysis.

Results: Mean age of the patients was 54.2years and mean follow-up was 48.6 months. Regarding treatment 

modalities, 67.0%, 0.5% and 32.5% of the patients received surgery, neoadjuvant therapy with surgery, and 

surgery with adjuvant therapy, respectively. 

5-year overall (OS), cancer-specific survival 

(CSS) and recurrence-free survival (RFS) were 

76.4%, 76.8% and 79.8%, respectively. Surgical 

therapy showed superior OS, CSS and RFS than 

surgery accompanied with adjuvant therapy. For 

OS, BMI, neoadjuvant therapy with surgery were 

independent predictors. Surgery with adjuvant 

therapy and hypertension were significantly 

associated with RFS. Positive surgical margin (PSM) 

and lymphovascular invasion were independent 

predictors of poor OS, CSS and RFS.

Conclusion: The independent predictor status of 

PSM emphasizes an importance of the complete 

surgical resection of UC. Due to the small cohort 

size, the universal predictors of oncological 

outcomes in UC patients were not confirmed.

 

Keywords: Urachal carcinoma, Bladder, Survival rate
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Perioperative	and	Oncological	Outcomes	of	Robot-Assisted	
Radical	Cystectomy:	Results	from	a	Korean	Multicenter	Study
태종현1, 오종진2,3 , 이상철2, 구자현3,4, 권태균5, 김태환5, 전승현6, 이상협6, 남종길7, 김완석8, 정병창9,  
홍성후10, 라군호11, 한웅규11, 함원식11, 이영구12, 이용성13, 박성열14, 윤영은14, 강성구1, 이지열10, 강석호1

1고려대학교 안암병원, 비뇨기과학교실, 2분당 서울대학교 병원, 비뇨기과학교실, 3서울대학교 의과대학, 비뇨기과학 교실,  
4서울대학교 병원, 비뇨기과학교실, 5경북대학교 병원, 비뇨기과학교실, 6경희대학교 의과대학, 비뇨기과학교실,  
7부산대학교 양산병원, 비뇨기과학교실, 8인제대학교 부산백병원, 비뇨기과학교실, 9성균관대학교 삼성병원, 비뇨기과학교실,  
10서울 카톨릭대학교 병원, 비뇨기과학교실, 11연세대학교 세브란스병원, 비뇨기과학교실, 12한림대학교 강남성심병원, 비뇨기과학교실, 
13한림대학교 안양성심병원, 비뇨기과학교실, 14한립대학교 의과대학교, 비뇨기과학교실

Background: To evaluate the perioperative and oncological outcomes of robot-assisted radical cystectomy (RARC) 

in Korea.

Methods: Data from 730 patients in the KORARC (Korean Robot Assisted Radical Cystectomy Study Group) 

Database who underwent RARC between April 2007 to May 2019 in 11 tertirary referral centers (21 surgeons) 

in Korea were retrospectively collected and analyzed. Demographics, perioperative outcomes and oncological 

outcomes were evaluated.

Results: Among the 730 RARC cases, 504 (74.0%) were 

extracorporeal urinary diversions while 177 (26.0%) were 

totally intracorporeal urinary diversions. 275 (37.7%), 

391 (53.6%) and 26(3.6%) patients each received an ileal 

conduit, orthotopic neobladder and ureterocutaneostomy, 

respectively. The positive surgical margin rate was 

3.0%. The mean lymph node yield for standard and 

extended pelvic lymph node dissection(PLND) were 16.9 

and 21.3, respectively. The mean estimated blood loss 

and intraoperative blood transfusion rate were 516mL 

and 15.5%, respectively. Readmission rate was 38.4% 

with gastrointestinal (15.1%) and infection(14.5%) 

complications being the most common type of 

adverse events. The 5-year overall survival and 3-year 

recurrence-free survival rates were 79.4% and 65.2%, 

respectively. 

Conclusion: Results of RARC in Korea show comparable 

perioperative and oncological outcomes to current 

literature and also to historical open radical cystectomy 

data. Large prospective data is required to draw any 

definitive conclusions.

Keywords: Cystectomy, Robotics, Urinary bladder neoplasms
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수술전	신기능이	근치적신장요관적출술을	시행받은		
신우요관암환자의	종양학적	결과에	미치는	영향	
김태헌1, 성현환2, 오종진3, 강석호4, 서호경5, 홍범식6, 구자현7, 정병창2

1CHA의과학대학교 분당차병원, 2성균관의대 삼성서울병원, 3분당서울대학교병원, 4고려대학교 안암병원, 5국립암센터,  
6울산대학교 서울아산병원, 7서울대학교병원

Introduction and Objective: Preoperative chronic kidney disease (CKD) status may affect disease outcomes 

in patients with upper tract urothelial carcinoma (UTUC). We evaluated the impact of preoperative CKD on 

oncological outcomes in patients with UTUC who underwent radical nephroureterectomy (RNU).

Materials and Methods: This retrospective study included data of UTUC patients who underwent RNU between 

2000 and 2012 from six academic centers in Urothelial Cancer-Advanced Research and Treatment study group. 

Exclusion criteria were as follows: patients who had previous or concomitant radical cystectomy, a bilateral tumor, 

and those who were treated with neoadjuvant chemotherapy. The patients were stratified into two groups based 

on preoperative renal function: eGFR <60 mL/min/1.73m2 (CKD) and eGFR ≥60 mL/min/1.73 m2 (non-CKD). We 

investigated oncological outcomes, including progression-free, cancer-specific, and overall survival (PFS, CSS, 

and OS, respectively) dichotomized by preoperative CKD status (CKD vs. non-CKD). Multivariable Cox proportional 

hazards regression were used to determine if preoperative CKD was associated with oncological outcomes.

Results: A total of 1733 patients were eligible for the present study (CKD=707 and non-CKD=1026). Median age 

was 65 years and 73.6% were men. The median length of follow-up time for patients who survived was 61.9 

months. Median age and the proportions of patients with more advanced pathologic T stage, higher grade, and 

adjuvant chemotherapy received were significantly higher in the CKD group than in the non-CKD group. The 

estimated 5-year PFS (74.6 vs 61.5%, log-rank p<0.001), CSS (83.5 vs 73.6%, log-rank p<0.001), and OS (79.4 

vs 67.5%, log-rank p<0.001) rates were significantly different between the two groups in favor of the non-

CKD group. On multivariable analysis adjusted for age, pathologic T stage, lymph node status, tumor grade, and 

adjuvant chemotherapy received, preoperative CKD status was associated with an increased risk of progression, 

cancer-specific mortality, and overall mortality (p=0.008, p=0.016, and p=0.010, respectively). 

Conclusion: UTUC patients with preoperative CKD had a higher risk of having poor PFS, CSS, and OS after RNU 

than those without CKD. 

Keywords: Nephroureterectomy, Kidney function, Survival
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혈뇨	환자에서	방광암	예측을	위한	노모그램
육형동, 황영철, 정창욱, 곽 철, 김현회, 구자현
서울대학교 의과대학 비뇨의학교실, 서울대학교병원 비뇨의학과

Objective: We evaluated risk factors in patients with hematuria and developed a nomogram for the prediction of 

bladder cancer presence.

Materials and Methods: We retrospectively analyzed the records of patients without a history of bladder cancer 

undergoing initial evaluation for asymptomatic hematuria from October 2008 until March 2020. Clinical risk 

factors including age, sex, gross hematuria, dysuria, analgesics, cyclophosphamide use, previous urologic surgery, 

urine cytology, smoking status, urinary tract infection, dye exposure and pelvic radiation therapy were recorded. 

Logistic regression analysis was performed to identify factors associated with a bladder cancer diagnosis and to 

develop our model. Receiver operating curves were shown to detect bladder cancer and tested it for its ability to 

distinguish between real cases.

Results: Of the 1978 patients who presented with asymptomatic hematuria. Increasing age (OR = 1.03, p < 0.001), 

male (OR = 2.44, p < 0.001), have gross hematuria (OR = 8.17, p < 0.001), have a dye exposure history (OR = 1.95, 

p < 0.017), and were former and current smokers (OR = 1.15 and 1.76, p < 0.004 were independent predictors 

of bladder cancer presence. A nomogram created using this model was able to predict risk of a bladder cancer 

diagnosis with good discrimination (areas under the curve 0.77 95% CI 0.75–0.83). 

Conclusion: A nomogram can predict the risk of bladder cancer presence with high accuracy in patients with 

asymptomatic hematuria.

Keywords: Bladder cancer, Hematuria, Nomogram
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방광암	환자에서	로봇	보조	근치적	방광절제술	후	총	체내		
요로전환술과	체외	요로전환술의	종양학적	결과	비교:	다기관	연구
김종찬1, 나군호2, 한웅규2, 권태균3, 김태환3, 전승현4, 이상협4, 강석호5, 강성구5,남종길6,김완석7, 정병창8, 
구자현9, 오종진10, 이상철10, 이지열11, 홍성후11, 이영구12, 이용성13, 박성열14, 윤영은14, 함원식2,  
Korean Robot Assisted Radical Cystectomy (KORARC) Study Group
1연세의대 용인세브란스병원, 2연세의대 신촌세브란스병원, 3경북대학교병원, 4경희의료원, 5고려대학교 안암병원, 6부산대학교병원, 
7인제대학교 부산백병원, 8성균관의대 삼성서울병원, 9서울대학교병원, 10분당서울대학교병원, 11가톨릭대학교 서울성모병원,  
12한림대학교 강남성심병원, 13한림대학교 성심병원, 14한양대학교병원

Purpose: This multi-institutional study aimed to compare oncologic outcomes of intracorporeal urinary diversion 

(ICUD) and extracorporeal urinary diversion (ECUD) following robot assisted radical cystectomy (RARC) in the 

patients diagnosed with bladder cancer.

Materials and Methods: We retrospectively reviewed the medical records of 730 patients underwent RARC 

between April 2007 and May 2019 in 11 tertiary referral centers. We compared whether there is difference in the 

recurrence site between ICUD and ECUD group. Recurrence-free survival (RFS), cancer-specific survival (CSS) and 

overall survival (OS) were assessed using Kaplan-Meier methods between two groups. Cox regression model was 

used to identify the factors associated with RFS, CSS and OS. 

Results: At a median follow up of 23 months, 199 patients experienced recurrence and 79 patients died (47 

due to disease). Neobladder diversion was performed more frequently (70.8% vs 85.5%, p=0.001) and positive 

surgical margin observed more frequently (5.9% vs 2.1%, p=0.027) in ICUD group. Median follow up duration was 

shorter in ICUD group than ECUD group (16 months vs 26 months, p<0.001). Overall recurrence rate (36.5% vs 

25.5%, p=0.013) and pelvic recurrence rate (12.1% vs 5.9%, p=0.031) were higher in ECUD group. However, there 

was no difference in 5-year RFS (43.2% vs 58.4%, p=0.516), CSS (79.3% vs 89.7%, p=0.392) and OS (74.3% vs 

81.4%, p=0.411) between two groups. Multivariable analysis showed ECUD wasn’t associated with RFS (HR=0.982, 

p=0.920), CSS (HR=0.568, p=0.126) and OS (HR=0.642, p=0.124) compared to ICUD. 

Conclusion: Although there was difference 

in recurrence rate between two groups, 

multivariable analysis showed diversion 

technique after RARC does not affect 

oncologic outcomes. Long-term follow-up is 

warranted to verify the oncologic outcomes 

between ICUD and ECUD group after RARC.

Keywords: Bladder cancer, Robot-assisted 
radical cystectomy, Urinary diversion
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방광암	환자에서	로봇	보조	방광	전	적출술	후	pentafecta	적용		
여부에	따른	oncological	outcome	의	변화:	KORARC	data	base	
이재원1, 오종진1,2, 이상철1, 구자현2,3, 권태견4, 김태환4, 전성현5, 이상협5, 남종길6, 김완석7, 정병창8,  
이지율9, 홍성호9, 나군후10, 한용규10, 함원식10, 이용구11, 이용성12, 박성열13, 윤용은13, 강성구14, 강석호14

분당서울대병원 비뇨의학과 교실

Objectives: To investigate the oncological significance of robot assisted radical cystectomy (RARC)-related 

pentafecta among patients with bladder cancer.

Patients and methods: Using the KORAC database (containing data from 12 centers), data from 730 patients 

who underwent RARC between April 2007 and May 2019 were prospectively collected and analyzed. Pentafecta 

was achieved if patients met all of the following criteria: 1) negative surgical margin, 2) ≥ 16 Lymph node (LN) 

removed, 3) no major complications (Clavien-Dindo grade 3-5) within 90 days and 4) no clinical recurrence 

within the first 12 months and 5) no uretero-enteric stricture. Patients were divided into two groups according to 

pentafecta attainment and followed by a comparison of overall survival (OS) and cancer specific survival (CSS) 

using the multivariate Cox proportional analysis.

Results: Among the 730 patients included in this analysis, 208 (28.5%) attained RARC-pentafecta; the remaining 

522 (71.5%) did not. The mean age of subjects was 64.67 years, 85.1% were males with bladder cancer, 53.6% 

received a conduit, 37.7% received orthotopic neobladders and the total complication rate was 57.8%. Those 

who attained pentafecta 1) received more neobladders (p=0.039), 2) were more likely to be treated with the 

intracorporeal technique (p < 0.001), 3) had longer operating times (p=0.020) and 4) had longer console time 

(p = 0.021) compared with those who did not attain pentafecta. Over a mean of 31.1 months of follow up, the 

pentafecta attainment group had significantly higher OS and CSS rates compared with the not-attaiment group, 

respectively [10 year OS: 70.4% vs. 58.1%, respectively (p=0.016); 10 year CSS: 87.8% vs. 70.0% (p = 0.036)]. 

Multivariate analysis revealed that RARC-pentafecta was a significant predictor of overall death (HR = 0.561, p = 

0.038). 

Conclusions: Patients who attained RARC-pentafecta had significant better survival outcomes compared with 

those who did not attain pentafecta. Our criteria could be the guideline to standard the surgical quality of RARC. 

In the future, a similar study using an independent cohort is warranted to help confirm the results achieved here.

Keywords: Bladder cancer, Robot cystectomy, Survival
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여성	로봇	근치적	방광	절제술의	종양학적	결과:		
남성	로봇	근치적	방광	절제술과의	비교
진현중1, 심지성1, 권태균2, 김태환2, 전승현3, 이상협3, 강성구1, 남종길4, 김완석5, 정병창6, 오종진7, 이상철7, 
이지열8, 홍성후8, 나군호9, 한웅규9, 함원식9, 이영구10, 이용성10, 박성열11, 윤영은11, 강석호1, 구자현7,  
Korean Robot Assisted Radical Cystectomy (KORARC) Study Group
1고려대학교 안암병원, 2경북대학교병원, 3경희의료원, 4양산부산대학교병원, 5인제대학교 부산백병원, 6성균관의대 삼성서울병원, 
7서울대학교병원, 8가톨릭대학교 서울성모병원, 9연세의대 신촌세브란스병원, 10한림대학교 강남성심병원, 11한양대학교병원

Women are less likely to develop bladder cancer than men, but female bladder cancer is related to advanced 

clinical presentation and unfavorable outcome. This study aimed to investigate the gender difference in bladder 

cancer with robotic radical cystectomy. Patients who had robotic radical cystectomy from 2007 to 2019 were 

included in this multicenter retrosepctive cohort study. The 749 patients were categorized into two groups; female 

(n=111) and male (n=638). We compared the perioperative and oncological outcomes between two groups. The 

pre-radical cystectomy treatment (TURBT, intravesical therapy, neoadjuvant chemotherapy, partial cystectomy) and 

initial clinical stage were no different between two groups. We found that female patients had higher rate of blood 

transfusion (25.5% vs. 14.7%; p=0.005) and ileal conduit pouch reconstruction (50.5% vs. 37.6%; p=0.028), and 

lower rate of nerve sparing (14.5% vs. 45.8%; p<0.001) compared to male patients. Other intraoperative indicators 

(open conversion rate, corporeal type, 

lymph node dissection region, operation 

time, estimated blood loss, etc.) were 

not significantly different between two 

groups. The pathologic T and N stage of 

female bladder cancer after robotic radical 

cystectomy were not significantly different 

from male bladder cancer. On variant 

histology, female group had more squamous 

metaplasia than male group (13.5% vs. 

6.32%, p=0.010). There was no significant 

difference in overall survival between 

female and male by Kaplan-Meier survival 

analysis and log-rank test (p=0.461). 

The subanalyasis of overall survival by 

pathologic T stage also supported this 

result. The recurrence free survival was not 

statistically different between two groups 

(p=0.280). In conclusion, in this study, 

female was not related to poor oncological 

outcomes in bladder cancer with robotic 

radical cystectomy.

Keywords: Radical cystectomy, Female bladder 
cancer, Robotic surgery
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혈뇨	환자의	소변	세포	내	유전자의	메틸화	분석을	통한		
방광암	진단의	유용성
이충렬, 이지용, 양승우, 나현석, 이재근, 김 용, 신주현, 박종목, 나용길, 송기학, 임재성
충남대학교 의과대학 비뇨의학교실

Introduction: 유전자 발현을 조절하는 부위에서 일어나는 비정상적인 DNA 메틸화는 암 발생의 가장 초기에 암 억제유전자의 

발현을 차단한다고 알려져 있다. 요로계 암에서는 세포사멸 (apoptosis)과 세포 괴사 (necrosis) 등으로 조각난 DNA들이 소변

에 흘러나와 존재한다고 알려져 있다. 소변내 고 민감도 메틸화 검출 기법을 통해 DNA 메틸화의 임상 검증을 수행한 결과, 여러 

유전자들 중 BCM9 유전자 (Proenkephalin)의 메틸화가 방광암에 가장 민감도와 특이도가 높은 것으로 판명되었다. 본 연구에

서는 소변 세포에서 Proenkephalin 유전자의 메틸화의 정도를 정성 분석하여 혈뇨 환자에 방광암 진단의 임상적 유효성 평가에 

대한 다기관, 단일 눈가림, 전향적 확증 임상 시험을 진행하였다. 

Materials and Methods: 검체제공자 및 검체 선정기준에 적합한 소변 검체 총 614개( 방광암 184개, 방광암이 아닌 혈뇨검

체 328개, 타비뇨기암 검체 62개)중 중도 탈락된 총 40개 검체를 제외한 총 574개의 검체를 실험에 참여하였다. 검체를 익명화 

후 단일맹검 처리하여 Proenkephalin 유전자의 메틸화를 검사한 뒤 임상시험 완료 후 맹검을 해제하여 메틸화 분석결과 및 임상

정보를 ROC 분석을 이용하여 민감도 및 특이도, AUC값, 신뢰구간을 확인하고 임상적 유효성을 평가하였다. 또한 MP22 검사와

의 비교를 시행했다.

Result: 방광암 진단에 대한 임상적 민감도는 88.6% (95% 신뢰구간: 84.0% - 93.2%), 임상적 특이도는 86.7% (95% 신뢰구

간: 83.3% - 90.0%)로 확인되었으며 Z-test 방법으로 단측검정 (One sided)을 실시한 결과 특이도의 P 값은 ‘<0.001’으로 유

의수준 0.05에서 통계적 유의성을 충족하였다. AUC는 0.8933(95% 신뢰구간: 0.8648-0.9218)로 높은 정확도를 보였고 양성

예측률 (PPV) 75.8%, 음성예측률 (NPV)은 94.2%로 확인되고, 정확도도 87.3%확인되었다. NMP22 검사 후 계산된 Cohen’

s kappa 계수는 0.5623 (Moderate agreement)으로 두 검사의 상관성은 낮았지만, Proenkephalin 유전자의 메틸화를 이용

한 방광암 진단방법이 NMP22 검사보다 특이도를 제외한 민감도, 양성예측률, 음성예측률, 정확도에서 통계적으로 유의하게 성

능이 좋은 것으로 평가되었다. 또한 방광암의 각 병기 별 민감도의 차이가 없는 것으로 나와 있으며, Ta, T1 표재성 방광암에도 

87.7%의 임상적으로 높은 민감도를 보였다.

Conclusion: 소변 세포에서 Proenkephalin 유전자의 메틸화를 정성 분석하여 방광암 진단에 보조적으로 이용하는 것은 향후 

혈뇨 환자들에게 근육침습 방광암 뿐만 아니라 외래에서 많이 접하는 초기 방광암 진단에서도 유용한 비침습적 생체표지자로 사

료된다.

Keywords: Bladder cancer, DNA methylation, Biomarker
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요관암에서	영상학적	신주변	지방	줄기	변형이	종양학적	예후에		
미치는	영향
권순오, 장세원, 변경현, 정재욱, 하윤석, 최석환, 김태환, 김현태
경북대학교 의과대학 비뇨기과학교실

Purpose: Ureteral urothelial carcinoma (UC) causes gradual ureteral obstruction, resulting in the impairment of 

renal function. Perirenal fat stranding is defined as linear areas of soft tissue attenuation in the perirenal space 

which can result from any ureteral obstruction. We analyzed the prognostic impact of perirenal fat stranding sign 

on the oncologic outcomes in patients with ureteral UC.

Materials and Methods: 126 patients who were evaluated by abdominal-pelvic computerized tomography (CT) 

preoperatively and were diagnosed with ureteral UC after nephroureterectomy between January 2001 and May 

2018 were enrolled in this retrospective study. We analyzed the associations between oncologic outcomes and 

secondary signs on preoperative CT such as hydronephrosis grade, perirenal fat stranding, renal enlargement, 

kidney density difference, renal cortical thinning and periureteral fat stranding, etc.

Results: 68 (54.0%) patients had perirenal fat stranding on preoperative CT. Mean age was 66.33 ± 9.49 years. 

Rate of high pT stage (≥ T3) was 37.3 % (47 patients) and 46 patients received adjuvant chemotherapy. 

Lymphovascular invasion (LVI) was seen in 15 patients (11.9%). 5 patients were shown to be pN1 stage. 

Multivariate Cox analysis showed that age, perirenal fat stranding, LVI and pN1 stage were independent prognostic 

factors of recurrence free survival (RFS) and cancer-specific survival (CSS) and (all P < 0.05). Adjuvant 

chemotherapy did not show any benefits on RFS or CSS.

Conclusions: Perirenal fat stranding on preoperative CT in ureteral UC was found to be an independent prognostic 

factor for predicting RSF and CSS. Our findings indicate that immediate radical surgery and adjuvant therapy 

should be considered in patients with perirenal fat stranding sign preoperatively.

Keywords: Urothelial cell carcinoma, Perirenal fat stranding, Survival
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단일	신장	환자들에	있어	근치적	방광	적출술	시행	시	회장	도관		
요루	형성술과	요관	피부	문합술	간	수술	후	결과	비교
유현수, 강민용, 성현환, 전황균, 서성일, 전성수, 이현무, 정병창
성균관대학교 의과대학 비뇨기과학교실

Objectives: We evaluated peri-operative and functional outcomes for ileal conduit (IC) versus ureterocutaneostomy 

(UC) for single kidney patients who underwent radical cystectomy (RC).

Materials and Methods: We identified single kidney patients with bladder cancer treated with RC and urinary 

diversion between 2004 and 2020. Patients were performed radical nephroureterectomy (RNU) with RC or before 

RC. A total of 43 patients were included. After patients were stratified by 2 category according to point of RNU, 

perioperative outcomes including operative time, EBL, transfusion rate, hospital days, complication rate and renal 

functional outcomes were compared between IC and UC group.

Results: Among 43 patients, 23 patients were performed RNU before RC (previous RNU) and 20 patients were 

performed RNU with RC (concurrent RNU). Among 23 patients with previous RNU, greater deterioration of renal 

function was shown in IC group, but not significantly (p=0.332). And regarding op time, EBL, transfusion rate, 

hospital days and complication rate, there were no significant difference between groups (p=0.599, p=0.631, 

p=0.637, p=0.205 and p=0.552, respectively). Among 20 patients with concurrent RNU, greater deterioration of 

renal function was shown in UC group, but not significantly (p=0.605). Also, regarding op time, EBL, transfusion 

rate, hospital days and complication rate, there were no significant difference between IC and UC groups. 

Conclusion: UC is not significantly inferior to IC according to renal functional outcome and perioperative outcome 

including complication rate and transfusion rate. UC could be recommended as a good choice in single kidney 

patients who underwent RC and urinary diversion.

Keywords: Single kidney, Ileal conduit, Ureterocutaneostomy
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비뇨기계	종양수술을	받은	환자에서	수술	후	합병증을	예측하기	위한	
G8을	이용한	노인성	평가:	Charlson	comorbidity	index와의	비교
박대형, 유상현, 윤현식, 정규환, 김민혁, 서준교, 육형동, 구자현, 곽 철, 김현회, 정창욱
서울대학교 의과대학 비뇨의학과

Objective: Charlson comorbidity index (CCI) is widely accepted to estimate life-expectancy, thus it is used 

for treatment decision including surgery to treat any kind of cancer. The G8 is a screening questionnaire in 

geriatric oncology. Thus we evaluated the ability of the G8 questionnaire to predict postoperative complication in 

comparison with CCI in elderly patients who underwent major uro-oncologic surgery. 

Materials and Methods: We selected patients who were 65 years or older at the time of major uro-oncologic 

surgery between December 2017 to December 2019 from the Seoul National University Prospectively Enrolled 

Registry for Genitourinary Cancer (SUPER-GUC). Odds ratio (OR) smoothing was used for visualization according 

to G8 scores. Chi-squared test was used to compare the proportion of postoperative complications by G8 score or 

CCI category.

Result: The total of 657 patients were included in the analyses. It consisted of 372 radical prostatectomies (56.6%), 

149 partial or radical nephrectomies (22.7%), 76 radical cystectomies (11.6%), and 60 nephroureterectomies 

(9.1%). There was no significant difference in the frequency of complications when comparing patients with 

scores 1 or higher versus 0 in the CCI (15.0% vs. 12.4% p=0.34). Two or more points, 1 or 0 points did not 

show significant difference (14.1% vs. 15.9% vs. 12.4% p=0.567), too. Patients with the G8 score of 14 or less 

had a significantly higher complication rate than those with a score above 14 (18.1% vs. 10.5%, p = 0.005). OR 

smoothing curve suggested a substantial change of OR by G8 score 10. Subsequently, we divided patients into 3 

groups by score 10 and 14 (<10, 10-14, or >14) and there was a significant difference in the complication rate 

among groups (37.5% vs. 16.9%. vs. 10.5% and p=0.001). 

Conclusion: For patients aged 65 or older, the G8 questionnaire can be a good decision-aid screening tool predicts 

postoperative complication. Comprehensive geriatric assessment is warranted in patients with G8 score 14 or less 

before major uro-oncologic surgery. Furthermore, Elderly patients with G8 score less than 10 should be counseled 

the very-high risk of the surgery. 

Keywords: Geriatric oncology, G8 questionnaire, Comprehensive Geriatric Assessment
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방광암의	예후	예측용	바이오	마커로서의	Β-hCG,	CA19-9,	
CA125,	CEA
육형동, 김승이, 정창욱, 곽 철, 김현회, 구자현
서울대학교 의과대학 비뇨의학교실, 서울대학교병원 비뇨의학과

Objective: We evaluated the prognostic potential of the β-hCG, CA19-9, CA125, and CEA tumor markers for 

bladder cancer patients who underwent radical cystectomy (RC) for urothelial cancer (UC).

Materials and Methods: We retrospectively analyzed the records of 369 patients who underwent RC with UC 

from October 2012 until December 2019. Preoperative levels of CA19-9, CA125, CEA, and β-hCG were measured 

1-2 days before surgery in all patients. Serum biomarker cutoff values were used as normal and elevated values 

(CA19-9: 0–37 U / mL; CA125: 0–35 U / mL; CEA: 0–3.8 ng / mL; β-hCG: 5 mIU/mL). The primary and secondary 

outcome were OS and RFS. Kaplan-Meier analysis and log-rank tests were used to compare the differences 

between survival rates. Cox proportional regression analysis was used to identify independent predictors of RFS 

and OS.

Results: The proportion of abnormal β-hCG, CA19-9, and CA125 was significantly higher in locally advanced 

bladder UC than in organ-confined bladder UC. In patients with preoperative β-hCG and CA125 abnormality, 

there was poor prognosis of recurrence-free survival (RFS) and overall survival (OS). Using the Cox multivariate 

regression analysis, both β-hCG and CA125 were found to be significant independent factors for predicting OS 

and RFS. In addition, patients with a high number of increased tumor markers showed significantly worse OS and 

RFS than patients with a low number of increased tumor markers.

Conclusion: Serum β-hCG and CA125 levels could potentially be used for UC prognosis in patients undergoing 

radical cystectomy. To assess their usefulness in evaluating long-term recurrence and survival, further treatment 

responses and large-scale additional studies are needed.

Keywords: Biomarker, Bladder cancer, Cancer antigen
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Ta	고등급	병기의	방광암에서	경요도방광종양절제술의	재시행을		
통해	얻게	되는	임상적	유용성에	대한	연구
유상현, 윤현식, 정규환, 박대형, 고용석, 김승이, 서준교, 육형동, 정창욱, 김현회, 곽 철, 구자현
서울대학교 의과대학 비뇨의학교실

Objective: Current guidelines recommend repeat transurethral bladder tumor resection (re-TURB) for bladder 

cancer identified as Ta high grade (TaHG). We evaluated the therapeutic benefits of re-TURB in TaHG bladder 

cancer through specific statistical values. 

Material and Method: We analyzed the patients in the Seoul National University Prospectively Enrolled Registry 

for Urothelial Cancer – Transurethral Bladder tumor Resection (SUPER-UC-TURB). The selected patients had TURB 

surgery at Seoul National University Hospital from March 2016 to December 2019, and the postoperative pathology 

resulted in TaHG. Additionally, we reviewed the postoperative pathology of patients who had re-TURB surgery. 

Then we analyzed the recurrence free survival (RFS) in each group by Kaplan-Meier analysis and Cox regression 

analysis.

Result: The total number of patients was 187, of which 115 were re-TURB treated and 72 were not. The remaining 

tumor was found in 36.5% (42 cases) of the re-TURB cases. The distribution of cancer stage was Tis 13, Ta 24, 

T1 5. When we performed Kaplan-Meier analysis, the re-TURB treated group showed significantly higher 2-year 

recurrence free survival (RFS) than the control group (81.3% vs. 75.5%, p=0.005). In Cox regression analysis, the 

control group significantly increased the risk of recurrence (Hazard ratio 3.22, CI 1.52-6.83, p=0.002). 

Conclusion: There was a benefit of additional removal of residual tumor by repeating TURB in TaHG bladder 

cancer. Additionally, when they were not treated with re-TURB, the risk of bladder cancer recurrence was 

significantly increased. This findings suggest that re-TURB should be performed in TaHG bladder cancer.

Keywords: Bladder cancer, Ta high grade, Repeat transurethral resection of bladder
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비근침윤성	방광암에서	경요도	방광종양	절제술	후	즉시	시행된		
요세포검사의	임상적	의의	평가
김동수, 남 욱, 안동현, 박민욱, 채한규, 김성진, 김한권, 박종연
강릉아산병원, 울산대학교 의과대학 비뇨기과학교실

Purpose: To evaluate the clinical significance of immediate urine cytology (IUC) after transurethral resection of 

bladder tumors(TURB) in non-muscle-invasive bladder cancer (NMIBC).

Materials and Methods: We reviewed the records of 126 patients who underwent TURB for NMIBC with IUC 

between March 2015 and August 2019. Patients with biopsy proven muscle invasion or metastatic bladder cancer, 

who had combined upper tract urothelial carcinoma, or who have not been followed up for more than 6 months 

were excluded. IUC was obtained immediately after TURB and all patients underwent continuous distilled water 

irrigation after surgery. We analyzed the correlation between IUC results and patient general characteristics, 

previous NMIBC history, tumor size, multiplicity, pathologic stage, and grade. Multivariate Cox analysis was used 

to determine the effect of positive IUC results on bladder cancer recurrence. The difference in the effect of BCG 

therapy on recurrence was assessed according to the IUC results.

Results: Of 126 patients (median age: 71 yrs (IQR: 64-78), male: 94(74.6%)) who underwent IUC after TURB, 

37 (29.4%) patients were positive and 89 (70.6%) negative, and median follow-up period (IQR) was 26.4(16.4-

36.6) and 21.6(12.5–36.0), respectively. Pathologic T stages and Tumor grade was significantly worse in Positive 

IUC patients compared to negative (73.0% vs. 28.1% of pT1, 94.3% vs. 55.1% of high grade). Recurrence of 

bladder tumor was significantly higher in positive IUC compared to negative in total follow up duration (62.2% 

vs. 25.8%, p=0.000) and the 2 years recurrence free survival rate was significantly different between positive 

vs. negative(39.0% vs. 71.1%, p=0.000). Multivariate analyses showed that tumor grade (HR,2.247; P=0.004), 

multiplicity (HR,2.502; P=0.011), bladder instillation BCG therapy (HR,0.095; P=0.000) and IUC positive (HR,4.766; 

P=0.000) were significantly associated with recurrence of bladder cancer. Among patients with positive IUC, 20 

(54.1%) patients underwent BCG therapy and they had significantly lower bladder cancer recurrence rate than 

patients who did not receive BCG therapy(35.0% vs. 94.1%, p=0.000). 

Conclusions: IUC after TURB is significantly associated with recurrence of bladder cancer, and the recurrence rate 

by BCG treatement was significantly decreased in IUC positive patients compared to IUC negative patients.

 

Keywords: Immediate urine cytology, Non-muscle invasive bladder cancer, BCG treatement
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로봇	보조	근치적	방광	절제술	시행에	있어서	회장	도관	요로전환술	
및	정위성	방광	조형술	시행	군	간의	삶의	질	비교	연구
김재윤1, 조대연1, 유지형1, 성낙희1, 정재용1, 강석호2

1인제대학교 의과대학 비뇨기과학교실, 2고려대학교 의과대학 비뇨기과학교실

We aimed to compare quality-of-life (QoL) outcomes of patients who underwent ileal conduit (IC) urinary diversion 

with those who underwent orthotopic neobladder (ONB) reconstruction after robot assisted radical cystectomy 

(RARC) for invasive bladder cancers. From November 2007 to December 2019, QoL outcomes of 136 patients 

underwent RARC and either IC urinary diversion or ONB reconstruction were evaluated. The European Organization 

for Research and Treatment of Cancer (EORTC) QoL questionnaire C30 version 3 was used to analyse QoL before 

surgery and 6, 12 and 18 months after surgery. 51 patients in the IC and 85 in the ONB group were included, 

totally 136 patients. The baseline characteristics 

did not showed significant difference between 

the groups..The social functioning (P = 0.048) 

and physical functioning (P = 0.020) was better 

in patients in the ONB group than in those in the 

IC group at 6, 18 months in the postoperative 

period, respectively. In addition the mean 

differences in social functioning from baseline to 

each follow-up at 6, 12 months were significantly 

different between the groups, with patients in 

the ONB group performing better (P = 0.037, P = 

0.012, respectively). And the mean differences in 

physical functioning from baseline to follow-up 

at 18 months was significantly different between 

the groups, with patients in the ONB group 

performing better (P = 0.05). RARC with ONB 

have better trend than IC in terms of physical 

functioning, social functioning, but insomnia may 

develop in short term.

Keywords: Bladder cancer, Robot assisted radical 
cystectomy, Quality of life
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Association	between	antibiotic	treatment	and	efficacy	of	
intravesical	BCG	therapy	in	patients	with	high-risk		
non-muscle	invasive	bladder	cancer
박사현, 김성한, 정재영, 정진수, 이강현, 서호경
국립암센터 비뇨의학과

Objective: To investigate the association between antibiotic therapy and the efficacy of intravesical BCG therapy 

in patients with high-risk non-muscle invasive bladder cancer (NMIBC).

Methods: This study was conducted as a retrospective review of records of patients who underwent transurethral 

resection of bladder tumors for high-risk NMIBC and then intravesical BCG therapy, between 2008 and 2017. 

Patients were categorized as none, short-course (2-6 days), and long-course use (≥7 days) based on the duration 

of antibiotic treatment concurrently or ≤30 days before BCG therapy. Oncologic outcomes, including recurrence-

free survival and progression-free survival, were analyzed.

Results: Of the 279 enrolled patients, 162 (58.7%) had pathologic T1 disease and 206 (80.2%) had high-grade 

disease. Concurrently or prior to BCG therapy, 114 patients (41.3%) received short-course antibiotic therapy and 

96 (34.8%) patients received long-course antibiotics. The 5-year recurrence-free survival (62.2% vs 26.9%; log 

rank, p <0.001) and progression-free survival (79.6% vs. 53.3%; log rank, p=0.0006) rates were significantly higher 

in patients who did not receive antibiotic therapy than in those treated with long-course antibiotics. Multivariable 

analysis showed that antibiotic treatment for more than 7 days was independently associated with increased risk 

of recurrence (hazard ratio [HR], 2.66; p <0.01) and disease progression (HR, 3.88, p <0.01).

Conclusion: Long-course antibiotic treatment concurrently or prior to intravesical BCG adversely influenced 

disease recurrence and progression outcomes in patients with high-risk NMIBC. Careful use of antibiotics may be 

required to enhance the efficacy of intravesical BCG therapy. Further mechanistic and prospective studies are 

warranted.

Keywords: Bladder cancer

Withdrawal
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근치적	방광	절제술의	4가지	요인:	로봇	보조	근치적	방광	절제술의	
초기	성적을	표준화할	수	있는	요인의	제안	및	수술	경험의	영향
송 완, 정재훈, 강민용, 성현환, 전황균, 서성일, 전성수, 이현무, 정병창 
성균관대학교 의과대학 비뇨의학과교실 

Purpose: To propose a comprehensive method for reporting early outcomes following robotic-assisted radical 

cystectomy (RARC).

Materials and Methods: We retrospectively reviewed 192 men who underwent RARC with extracorporeal urinary 

diversion (UD) for bladder cancer (BCa) between April 2009 and April 2020. Clinicopathologic characteristics 

and peri-operative findings were identified. Complications were stratified according to the Clavien-Dindo (CD) 

classification system. Patients who simultaneously demonstrated ≥16 lymph node (LN) yield, negative soft tissue 

surgical margins (STSMs), no transfusion and absence of major complications (no CD ≥ 3) at 30 days were 

considered to have obtained the RARC-tetrafecta. A multivariable logistic regression analysis was performed to 

measure predictors for achieving RARC-tetrafecta.

Results: As early outcomes, ≥16 LN yield, negative STSMs, no transfusion and absence of major complications 

(no CD ≥ 3) were identified in 70.9%, 92.6%, 74.1% and 91.5% patients, respectively. A total of RARC-tetrafecta 

achievement rate was 48.1%, and when compared according to the type of UD (ileal conduit vs. ileal neobldder), 

there was no significant difference (40.8% vs. 52.5%, P = 0.119). The proportion of patients achieving the RARC-

tetrafecta increase with surgical experience from 41.7% in the first tertile to 52.8% in the last tertile. Multivariable 

logistic regression analysis revealed age (odds ratio [OR] 0.97; P = 0.024) and pathologic N stage (OR 1.11; P < 

0.001) as independent predictors for achieving RARC-tetrafecta.

Conclusions: We present a RARC-tetrafecta as a comprehensive method for reporting early outcomes. This tool 

may be useful for assessing the quality and the learning curve of RARC. 

Keywords: Bladder cancer, Robotic-assisted radical cystectomy, Tetrafecta
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Prognostic	significance	of	preoperative	controlling	nutritional	
status	(CONUT)	score	for	recurrence	after	trans-urethral	
resection	of	bladder	tumor	in	non-muscle	invasive	bladder	
cancer
Jee Hwan Yun, Jungyo Suh, Sang Hyun Yoo, Hyun Sik Yoon, Dae Hyung Park, Gyu Hwan Jung, 
Chang Wook Jeong, Cheol Kwak, Hyeon Hoe Kim, Ja Hyun Ku
Department of Urology, Seoul National University Hospital

Background: The controlling nutritional status (CONUT) score represents the nutritional status of the individuals. 

The prognostic impact of preoperative controlling nutritional status (CONUT) score has been reported in many 

malignancies in decades. Until now, the clinical importance of preoperative CONUT scores in bladder cancer 

ontological outcomes is not well researched.

Objectives: This study aims to discover the clinical impact CONUT score for recurrence after trans-urethral 

resection of bladder tumor (TURBT) in non-muscle invasive bladder cancer (NMIBC).

Materials and Methods: We used patient data collected from the prospective cohort; Seoul National University 

Prospectively Enrolled Registry for Urothelial cancer TURBT (SUPER-UC-TURBT). From pre-operative laboratory 

test, we calculated CONUT score by the combination of serum albumin, total lymphocyte count, and total 

cholesterol level. We defined a CONUT score of 0–1 as normal and over 2 as high. Kaplan-Meier curve with the 

log-rank test was compared between normal and high CONUT score groups for recurrence-free survival and 

progression-free survival. 

Results and Conclusion: All 712 NMIBC patients who underwent TURBT from Mar 2016 to April 2020 enrolled for 

this analysis. The average age was 70.0 ± 12.0 and 149 patient (20.9%) was female. The average follow-up period 

was 30.9 ± 9.7 months. Most of the patient case was initial TURBT and only 48 patients (6.7%) has previous TURBT 

history. From Kaplan-Meiyer analysis, normal CONUT group statistically significant longer recurrence-free survival 

than high CONUT score group (37.4±0.8 months vs 29.0±1.8 months, p-value <0.001). However, progression-free 

survival was not different between the two groups (46.9±0.2 months vs. 46.4±0.7 months, p-value =0.43). We 

found the prognostic significance of preoperative CONUT score for recurrence after TURBT in NMIBC. 

Keywords: 
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로봇	근치적	방광	절제술과	개복	근치적	방광	절제술의	삶의	질에		
대한	연구	-	EQ-5D-5L	설문지를	통한	분석
유상현, 윤현식, 정규환, 박대형, 이수빈, 서준교, 육형동, 정창욱, 김현회, 곽 철, 구자현
서울대학교 의과대학 비뇨의학교실

Objective: The concept of the quality of life has been consistently important in many diseases, and is also 

important in urological diseases. The objective of the current study was to compare the quality of life between 

robot assisted radical cystectomy (RARC) and open radical cystectomy (ORC) by analyzing the EQ-5D-5L 

questionnaire. 

Materials and Methods: We analyzed 249 patients from the Seoul National University Prospectively Enrolled 

Registry for Urothelial Cancer – Radical Cystectomy (SUPER-UC-Cx), enrolled from March 2016 to September 

2019. After excluding cases of partial cystectomy and foreign patients, 244 patients remained in the final study 

cohort. The whole group was divided into RARC group (n=56), and ORC group (n=188). We followed up until one 

year after surgery and analyzed the questionnaire collected from patients in the outpatient clinic before surgery, 1 

month, 3 months, 6 months, and 12 months after surgery. We converted the score of the EQ-5D-5L questionnaire 

to Korean validation version. We obtained a healthy utility score by calculating the average value of the overall 

scores. 

Results: 244 patients were included in this study, and the response rate of questionnaire was 219 (89.4%, pre-

operation), 131 (53.5%, 1 month), 172 (70.2%, 3 months), 159 (64.9%, 6 months), 118 (48.2%, 12 months) in 

each period. We found no significant differences in the self-measurement health status score in such period; 

pre-operation, RARC vs. ORC, 0.846±0.123 vs. 0.813±0.175, p=0.220; post-operation 1 month, 0.733±0.164 vs. 

0.761±0.176, p=0.441; 3 months, 0.800±0.166 vs. 0.756±0.205, p=0.211; 6 months, 0.850±0.123 vs. 0.803±0.186, 

p=0.165. The RARC group had higher score than the ORC group in only post-op 12 months (0.858±0.157 vs. 0.762

±0.215, p=0.017). However, there were no significant differences in healthy utility score between two groups (0.796

±0.157 vs. 0.761±0.176, p=0.195)

Conclusion: There were not any significant differences of healthy utility score between robot assisted radical 

cystectomy and open radical cystectomy. Our study can be helpful information about cost-effectiveness, and 

clinicians can utilize this to consult patients and set the treatment plan.

Keywords: 
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Bladder	preservation	with	transurethral	tumor	resection	
alone	in	superficial	muscle-invasive	bladder	cancer:		
a	10-year	follow-up	analysis
허지은1, 조강수2, 이종수1, 장원식1, 조남훈3, 최영득1

1연세대학교 의과대학 비뇨의학과, 2연세대학교 의과대학 비뇨의학과, 강남세브란스병원, 3연세대학교 의과대학 병리과

Purpose: Among patients with muscle-invasive bladder cancer (MIBC), bladder preservation can be applied to 

limited candidates. Transurethral resection of bladder tumor (TURBT) alone may be curative in superficial MIBC 

(T2a). We evaluated the 10-year oncological outcomes of bladder preservation with TURBT alone in selected 

patients with stage T2a MIBC.

Materials and Methods: Between 2001 and 2009, 145 patients diagnosed with stage T2a MIBC by TURBT. 

Cystectomy-free survival, recurrence-free survival (RFS), progression-free survival (PFS), and cancer-specific 

survival (CSS) were estimated using the Kaplan-Meier method. Cox regression analysis was used to evaluate the 

predictors for each survival.

Results: Of 145 patients, 135 underwent bladder preservation and 10 underwent immediate radical cystectomy 

(RC). Among the latter,  n ine pat ients showed 

downstaging. During a median follow-up of 132 

(interquartile range 96–161) months, 13 patients 

underwent RC with a 10-year cystectomy-free survival 

rate of 83.9%. Seventy (48.3%) patients had recurrence 

and the 10-year RFS rate was 48.9%. Progression 

occurred in 12 (8.3%) patients with a 10-year PFS rate 

was 90.1%. Although death occurred only in patients 

who progressed, 5 (3.4%) patients died of bladder 

cancer and the 10-year CSS rate was 96.5%. Tumors 

greater than 3 cm were associated with RC, and a high 

tumor grade predicted recurrence. RC was related with 

progression and cancer-specific mortality.

Conclusion: Although high-grade tumors require more 

careful follow-up, bladder preservation with TURBT 

alone can provide successful management of selected 

patients with stage T2a MIBC less than 3 cm, without 

carcinoma in situ or tumor-associated hydronephrosis, in 

a non-metastatic setting.

 

Keywords: Bladder cancer, Bladder preservation, 
Transurethral resection
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Retrograde	uretero-pyelography	without	diagnostic	
ureteroscopy	has	superior	intravesical	recurrence-free	
survival	compared	to	performing	diagnostic	ureteroscopy	in	
radical	nephrouretrectomy	for	UTUC
김기홍, 김시현, 양희조, 김두상, 이창호, 전윤수
순천향대학교 의과대학 비뇨의학과교실

Objectives: Ureteroscopy prior to nephroureterectomy (NU) is a practical and powerful tool to diagnose upper 

urinary tract urothelial carcinomas (UTUC). However, ureteroscopy before NU has a potential limitation which 

could pose a risk factor for intra-vesical recurrence. Therefore, we tried to identify the risk factor of intra-

vesical recurrence after NU, and to investigate whether retrograde uretero-pyelography (RGP) without diagnostic 

ureteroscopy could be another diagnostic option in UTUC. 

Patients and Methods: From total 77 UTUC patients who underwent NU, 65 patients were finally enrolled in this 

study, 12 patients who underwent NU without further evaluation after a computed tomography examination were 

excluded. Univariate and multivariate analyses based on Cox’s regression were performed to identify independent 

prognostic factors for intravesical recurrence-free survival (IVRFS) after NU.

Results: From the total 65 patients, 32 patients have underwent diagnostic ureteroscopy and 33 patients have 

underwent RGP without ureteroscopy before nephroureterectomy. Patients who received RGP without diagnostic 

ureteroscopy were found to have significantly superior IVRFS compared to patients who received diagnostic 

ureteroscopy by Kaplan-Meier curve analysis (p = 0.002). RGP without ureteroscopy before nephroureterecomy 

(hazard ratio, 0.388; p = 0.030) was a significant independent predictor of IVRFS after radical nephroureterectomy. 

Conclusions: The diagnostic ureteroscopy procedure prior to nephrouretrectomy has a significant effect on IVRFS. 

RGP without diagnostic ureteroscopy can be another diagnostic option to reduce intravesical recurrence after NU 

in UTUC.

Keywords: Retrograde uretero-pyelography, Upper urinary tract urothelial carcinoma, Intravesical recurrence
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상부요로상피암에서	로봇도움하	체내외	방광소매절제술의	비교
송상헌, 예창희, 이상철, 홍성규, 변석수, 이상은, 오종진
분당서울대학교병원 비뇨의학과

Purpose: To evaluate a single institution experience of complete intracorporeal bladder cuffing and distal ureter 

excision in robotic radical nephrouretectomy (RNU) for upper tract urothelial carcinoma (UTUC).

Materials and Methods: 168 patients treated for UTUC with robotic RNU at our institution from May 2009 to 

October 2019 were retrospectively analyzed. 92 patients underwent complete intracorporeal excision of the distal 

ureter and bladder cuff after robotic dock repositioning, and 76 patients were converted to an extracorporeal 

approach via Gibson incision after robotic RNU. Perioperative outcomes including operation time, estimated blood 

loss (EBL), transfusion rates, use of painkillers, Visual analogue scale (VAS) pain scores, and complication rates 

were compared, as well as pathological and oncological outcomes. Uni- and multi-variate Cox regression models 

were performed to find significance of surgical approach to survival. 

Results: Mean and median follow-up duration for intracorporeal excision patients were 30.8 months and 27.8 

months, respectively, compared to 45.5 months and 38.6 months in extracorporeal approach patients. There were 

no significant differences in baseline patient characteristics between the two groups. Patients who underwent 

intracorporeal bladder cuffing had less EBL (169.8±150.4 vs 214.6±157.0, p=0.091) and decreased pain at 1 week 

(VAS score 1.18±1.1 vs. 2.2±1.1, p=0.017). Pathological outcomes including margin positivity was not significantly 

different, and oncological outcomes including local and intravesical recurrence, cancer specific mortality, and 

overall mortality were comparable to patients who received extracorporeal bladder cuffing. Intracorporeal bladder 

cuffing was not associated with increased risk of progression on univariate analysis (HR 0.600, 95% CI 0.314-1.147; 

p=0.122). 

Conclusion: Based on our experience, intracorporeal ureteral resection and bladder cuffing can be a safe and 

oncologically non-inferior alternative.

Keywords: Intracorporeal cuffing, Nephrouretectomy, Upper tract urothelial carcinoma
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로봇	보조	근치적	방광	절제술	및	체내	인조	방광	형성술과	개복		
근치적	방광	절제술	및	인조	방광	형성술의	입원경과와	수술	후		
90일간	합병증	발생률의	비교
정규환, 유상현, 윤현식, 박대형, 서준교, 윤지환, 육형동, 정창욱, 곽 철, 김현회, 구자현
서울대학교 의과대학 비뇨의학교실

Purpose: We aim to compare hospital courses and post-operative complications between robot assisted radical 

cystectomy (RARC) with intracorporeal neobladder and open radical cystectomy (ORC) with neobladder.

Materials and Methods: We analyzed 50 patients with robotic surgery and 116 patients with open surgery, from 

October 2016 to December 2019. All surgery was performed by single surgeon in Seoul National University 

Hospital. All data was extracted from Seoul National University Prospectively Enrolled Registry for Urothelial 

Carcinoma – Cystectomy (SUPER-UC-Cx). We compared pre-operative characteristics, peri-operative complications 

and hospital courses, 90 days complications. For 90 days complications, we applied Clavien-Dindo classification, 

and grade 3 or more defined high grade complication.

Results: Mean age was 61.0 in RARC group and 67.0 in ORC group (p=0.004). There was no other significant 

difference in pre-operative characteristics. The RARC was associated with longer operation time (322.6 vs 240.0 

minutes, P< 0.001), less estimated blood loss (645.5 : 873.0cc, p=0.040), lower rate of transfusion (14.0% : 

33.6%, p=0.010). There was no other significant difference in other peri-operative and hospital courses. For 

complications, 90 days complication rate was higher in ORC group, but it was not statistically significant (open 

75.0%, robotic 62.0%, p = 0.090). For complications with Clavien-Dindo classification grade 3 or more, rate was 

higher in robot group but it was not statistically significant (open 25.9%, robotic 36.6%, p=0.186).

Conclusions: RALC with intracorporeal neobladder was not inferior to ORC with neobladder. RALC with intracorporeal 

neobladder has perioperative benefits of lower estimated blood loss and transfusion when compared with open 

radical cystectomy.

Keywords: Intracorporeal neobladder, Robot assisted radical cystectomy, Open radical cystectomy
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방광	요관구에	발생하는	방광암과	상부요관부의	종양	재발	및		
합병증에	관한	연구
유상현, 윤현식, 정규환, 박대형, 박재석, 한상헌, 서준교, 육형동, 정창욱, 김현회, 곽 철, 구자현
서울대학교 의과대학 비뇨의학교실

Objective: Because ureteral orifice acts as an entrance to the upper urinary tract, bladder cancer can be more 

susceptible to recur of the upper tract if it occurs in ureteral orifice. There is another concern that resecting 

bladder orifice increases the risk of complications. In this study, we compared the rate of recurrence to the upper 

urinary tract between bladder cancer in ureteral orifice and other site bladder cancer. Also we analyzed the 

complication rate between two groups. 

Material and Method: We selected patients from the Seoul National University Prospectively Enrolled Registry for 

Genitourinary Cancer – Transurethral Resection of Bladder tumor (SUPER-GUC-TURB), enrolled from March 2016 

to December 2019. The eligible criteria was patients who received initial TURB, and exclusion criteria was the 

history of upper urinary tract cancer, and benign tumor in pathologic report or other type of bladder tumor such 

as adenocarcinoma. We analyzed recurrence rate by Kaplan-Meier methods and complication rate by unpaired T 

test. 

Result: The finally selected patients were 757, with 68 cases of bladder cancer located near orifice, and 689 cases 

of bladder cancer located other sites. There was no significant difference in 3-year upper tract recurrence free 

survival (95.2% vs. 99.3% , orifice involved vs. control, p=0.296). Also 3-year recurrence free survival was not 

significantly different (64.4% vs. 61.9%, p=0.800). The post operative complication rate between the two groups 

did not show significant difference (5.9% vs. 3.6%, p=0.356), and there was no case of ureteral orifice obstruction 

or DJ stent insertion after resection the bladder orifice. 

Conclusion: There was no significantly difference of upper tract recurrence whether bladder tumor locates near 

orifice or not. Therefore, it would be safe when we resect the bladder tumor locates near orifice, with no more 

complication than other site.

Keywords: Bladder cancer, Ureteral orifice, Recurrence
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비침습적	검사를	통하여	근육	비침습	방광암의	추적	관찰이	가능한가?
이종수, 조영흔, 박지수, 허지은, 장원식, 함원식, 최영득1

연세의대 신촌세브란스병원 비뇨의학교실

Purpose: Bladder cancer has a high recurrence rate; therefore, frequent follow-up is required. Cystoscopy is 

currently the gold standard for follow-up, but the procedure is invasive and undesirable. We aimed to investigate 

the feasibility of noninvasive studies for the follow-up of non-muscle invasive bladder cancer.

Materials and Methods: This retrospective study included cases of non-muscle invasive bladder cancer diagnosed 

after prior transurethral resection of bladder tumor (TUR-BT) with abnormal lesion at follow-up cystoscopy, 

preoperative bladder MRI within 1 month, and urine cytology data available. Bladder MRI, urine cytology, and 

surgical pathology results were analyzed for sensitivity, specificity, positive (PPV) and negative (NPV) predictive 

value, accuracy, diagnostic odds ratio (DOR), and number needed to misdiagnose (NNM).

Results: From a total 2,258 cases of TUR-BT, 245 cases were appropriate for analysis. Combined urine cytology 

and bladder MRI showed a sensitivity, specificity, PPV, NPV, accuracy, DOR, and NNM of 96%, 43%, 89%, 67%, 87%, 

16.2, and 7.4, respectively. Among 9 false-negative cases, 3 (1.2%) were missed by the radiologist, 2 (0.8%) had an 

empty bladder during MRI, and 3 (1.2%) had gross hematuria. Only 1 case (0.4%) was missed based on all signs, 

symptoms, and noninvasive tests. However, none of the false-negative cases showed rapid extensive progression 

requiring radical or partial cystectomy.

Conclusions: The combination of bladder MRI and urine cytology was comparable to cystoscopy for the diagnosis 

of recurring lesions. This may reduce the need for cystoscopy and the number of additional imaging tests for the 

evaluation of adjacent organs.

Keywords: Bladder cancer, Follow-up, Magnetic resonance imaging
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근치적	방광	절제술	후	요루	전환	방법에	따른	시기별	합병증	비교
이단비, 백승룡, 송원훈, 이승수, 박성우, 남종길
양산부산대학교 비뇨의학과

Purpose: With multiple options for urinary diversion following radical cystectomy, complications are an important 

consideration during the shared decision-making process with patients being treated for bladder cancer. We 

sought to determine whether orthotopic neobladder reconstructions present increased complication rates after 

radical cystectomy.

Materials and Methods: We analyzed data on 246 patients at our institution that underwent radical cystectomy 

and urinary diversion for bladder cancer between 2009 and 2020 and were observed at least 6 months (mos) 

postoperatively. We analyze the complication evaluation according to the Clavien-Dindo classification at postoperative 

3mos, 6mos, 12 mos and above 12 mos. In particular, we evaluated complications of grade 3 or higher.

Results: Table 1 shows patients characteristics according to diversion methods. Among all variables assessed in 

this study, age (p=0.00), T stage (p=0.01) and N stage (p = 0.04) were different. Postoperatively, complications 

occurred in 71 (27.7%), 28 (10.9%), 16 (6.3%) and 10 (3.9%) patients at 3mos, 6mos, 12mos and above 12mos 

respectively. Figure 1 shows complications according to diversion types and not associated with the risk of 

postoperative complications. 

Conclusions: Exact comparison is difficult since the patient pool 

for each diversion type is different. However, we expect to see 

similar results when patients are carefully selected. Our results 

may encourage broader consideration of continent urinary 

diversion without concern for increased complication rates.

Keywords: Urinary bladder neoplasm, Urinary diversion, 
Cystectomy
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Diabetes	Mellitus	and	Incidence	of	Bladder	and	Kidney	
Cancer:	An	Exposure-Control	Matched	Study
Jae Won Park, Dong Kyun Kim, Sung Eun Bang, Hyunsun Lim
Department of Urology, National Health Insurance Service Ilsan Hospital

Background: Diabetes mellitus (DM), one of the most common metabolic diseases worldwide, is associated with 

malignancies at many sites. The relationship between DM and bladder or kidney cancer is still controversial.

Objectives: We investigated the associations between DM and bladder or kidney cancer in a population-based 

exposure-control matched study.

Materials and Methods: Using the Korean National Health Insurance System sample cohort database, we identified 

patients who were diagnosed as having DM between January 2006 and December 2010. A control group was 

also selected from the database using propensity score matching to adjust for age and sex. An exposure-control 

matched study was conducted until December 2015. The two groups were compared for baseline characteristics 

and bladder or kidney cancer incidence. Cox’s proportional hazard regression analyses were performed to 

investigate associations between bladder or kidney cancer and each clinical variable. 

Results and Conclusion: In total, 132,570 patients with DM were identified. In addition, 132,570 patients without 

DM matched by age and sex (control group) were selected. The mean age was 54 years, and the male-to-female 

ratio was 1:1. During the follow-up period, 619 patients in the DM group and 511 in the control group were 

diagnosed as having bladder cancer. Of those diagnosed as having kidney cancer, 419 patients were in the DM 

group and 285 were in the control group. Adjusted Cox’s proportional hazard regression analysis revealed that DM 

is associated with bladder and kidney cancer. DM is associated with bladder and kidney cancer. Older men are at 

an increased risk for both cancers.

 

Keywords: 
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비근침윤	방광암에서	지속적	방광	세척과	방광내	항암요법이		
암재발에	미치는	영향	비교
김종원, 김도경1, 안현규, 하지수, 이돈구, 고종철, 조강수
연세의대 강남세브란스병원 비뇨의학과, 1순천향의대 순천향대학교병원 비뇨의학과

Postoperative: intravesical chemotherapy (IVC) is recommended to prevent the recurrence of cancer in patient 

who have low or intermediate risk bladder cancer. However, it has potential complications. Therefore, continuous 

bladder irrigation (CBI) is considered as an alternative. We performed a systematic review to confirm the efficacy 

of CBI compared with IVC after transurethral resection of bladder tumor (TURBT) in non-muscle invasive bladder 

cancer (NMIBC). We systematically searched the PubMed, Embase, and Cochrane Library databases to identify 

studies that assessed the difference in recurrence of cancer between those who underwent CBI after TURBT and 

those who underwent IVC after TURBT. Data were pooled using a random effects model. And a meta-analysis was 

performed. Overall 5 trials (379 cases with CBI, 389 cases with IVC) were considered suitable for meta-analysis. 

There was no significant difference of recurrence-free survival between two groups (hazard ratio, 1.04; 95% 

confidence interval [CI], 0.85-1.28; p = 0.69)(Fig.1). And the risk of tumor progression was similar between two 

groups (odd ratio [OR], 0.71; 95% CI, 0.40-1.27; p = 0.25). On the other hand, CBI group had fewer complications 

than IVC group (OR, 0.17; 95% CI, 0.09-0.31; p < 0.00001). In conclusion, CBI provided the similar efficacy for 

cancer recurrence and fewer complications compared with IVC. It suggests CBI may be an alternative of IVC to 

those who had NMIBC for prevention of the cancer recurrence.

Keywords: Bladder cancer, Intravesical chemotherapy, Irrigation
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방광내	전립선	돌출이	경요도	방광종양	절제술	후	방광내		
요로상피	세포암의	재발에	미치는	영향
추민수, 유상준, 조민철, 손환철, 정 현
서울대학교 의과대학 보라매병원 비뇨기학교실

Purpose: 배뇨장애는 떠다니는 방광암 세포의 배출을 지연하여 방광암의 재발에 영향을 미칠 수 있다. 배뇨증상에 전립선 외

측엽의 비대 보다 방광내 전립선 돌출 (intravesical prostatic protrusion, IPP)이 더욱 영향을 미친다는 연구들이 있다. 방광내 

전립선 돌출이 방광내 요로상피 세포암 환자에서 경요도 방광종양 절제술 (TURB) 후 방광 내 재발에 미치는 영향에 대해 알아

보고자 하였다.

Materials and Methods: 2018년 1월부터 1년동안 방광내 요로상피 세포암으로 TURB를 받은 남자 환자 중 수술 후 1년 이

상 추적 된 환자들을 대상으로 전자 의무기록을 후향적으로 리뷰 하였다. CT 기록을 확인할 수 없었던 환자와 T2 이상으로 병

리결과 확인되어 방광절제술을 시행 받았거나 병리결과 상 양성 질환인 환자, TURB 이전에 전립선비대증 수술을 받은 환자들은 

제외하였다.IPP는 CT sagital view에서 양쪽 방광의 바닦을 연결하는 가상의 선에서 가장 많이 돌출된 전립선 부위 사이의 길이

를 측정하였다. 그리고, IPP 정도에 따라 5 mm 미만은 grade 1, 5-10 mm는 grade 2, 10 mm 이상은 grade 3로 정의하였다. 

수술 후 3개월 마다 외래 추적 관찰하였고, 방광경 검사 상 방광내 재발 의심 병변으로 TURB를 받고 병리결과 방광암으로 판정

된 환자들을 재발 환자로 정의하였다.

Results: TURB를 받은 115명 중 1년까지 추적된 환자들은 모두 65명이었고, 이중 방광내 재발한 환자는 36명 (55.4%) 이었

다. 재발한 환자들은 IPP의 유무와 grade가 모두 유의하게 높았다. (IPP, 15명 (41.7%) vs. 8명 (27.6%), p=0.013; IPP 2-3Gr, 

16명 (44.4%) vs. 5명 (17.2%), p=0.020). 또한 재발한 환자들은 나이가 유의하게 많았고 (72.4세 vs. 65.4세, p=0.007), 

술전 Ucyto 양성과 (19명 (52.8%) vs. 7명 (24.1%), p=0.019) 술후 병리결과상 T1HG의 (19명 (52.8%) vs. 9명 (31.0%), 

p=0.078) 비율이 높았다.5 mm 이상의 Gr 2,3의 IPP가 있는 환자들은 IPP가 없거나 5 mm 미만의 Gr 1인 환자들에 비해 방광

내 방광의 재발 위험이 1.24배 높았다. IPP는 3 cm 이상의 크 종양 크기, Ucyto 양성, 흡연력 등의 다른 위험인자들을 보정한 후

에도 재발의 위험을 높이는 경향을 보였다 (logistic regression, p=0.043).

Conclusions: 비침습적 방광암으로 방광종양절제술을 시행 받은 환자들 중 55%의 환자에서 방광내 재발을 하였다. IPP는 방

광암 재발의 독립적인 위험인자로 분석되었다. 방광암 자체의 종양학적 특징 외 전립선의 모양 등의 배뇨 상태를 확인하는 것도 

중요하다.

Keywords: Intravesical prostatic protrusion, Urothelial cell carcinoma, Transtrethral resection of bladder tumor
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상부요로상피세포암	환자에서	근치신요관절제술	후	잔존요관구가		
방광내	재발에	미치는	영향
권세윤1, 고영휘2, 송필현2, 김병훈3, 김범수4, 김태환5

1동국대학교 경주병원, 2영남대학교병원, 3계명대학교 동산병원, 4경북대학교병원, 5칠곡경북대학교병원

Objectives: To investigate the impact of the remnant ureteral orifice (RUO) on the prognosis of upper tract urothelial 

carcinoma (UTUC), because the presence of an ipsilateral intact ureteral orifice is not an uncommon finding during 

follow-up cystoscopy despite the clinical relevance of bladder cuffing during radical nephroureterectomy (RNU) for 

the management of UTUC.

Methods: The records of patients who underwent RNU in all tertiary hospitals in Daegu province (2011-2018) were 

retrospectively reviewed. Subjects were allocated to RUO or non-RUO groups. Cox proportional hazard models 

were used to identify variables. The primary endpoint was a five-year intravesical recurrence-free survival (RFS).

Results: Of the 164 patients enrolled, 45 (27.4%) had an RUO by postoperative cystoscopy. The characteristics 

of the RUO and non-RUO groups were similar. During mean follow-up of 76.4 months (range: 69.5~83.4), 21 

(46.7%) subjects in the RUO group and 25 (21.0%) in the non-RUO group experienced intravesical recurrence 

(p=0.001). Among them, 3 (6.7%) and 14 (8.5%) developed distant metastasis (p=0.339), and 3 (6.7%) and 9 

(7.6%) succumbed to UTUC (p=0.844), respectively. The 5-year RFS was lower in the RUO group than in the non-

RUO counterpart (45.6% vs. 77.8%, p=0.003). Multivariate analysis showed lymphovascular invasion (HR=3.593, 

p=0.002), lymph nodal involvement (HR=2.336, p=0.038), and the presence of RUO (HR=2.058, p=0.026) predicted 

5-year RFS.

Conclusions: The presence of RUO after RNU was found to be significantly associated with intravesical tumor 

recurrence, and this finding emphasizes the quality of bladder cuffing during RNU, which could be assessed by 

complete removal of the natural orifice.

Keywords: Upper tract urothelial carcinoma, Nephroureterectomy, Bladder cuffing, tumor recurrence
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Cumulative	Obesity	Exposure	on	the	Risk	of	Kidney	Cancer:		
A	Longitudinal	Nationwide	Cohort	Study
허경재, 박용현, 하유신 홍성후, 이지열, 김세웅, 한경도1, 고승현2

가톨릭대학교 서울성모병원 비뇨의학교실, 1숭실대학교 정보통계보험수리학과, 2가톨릭대학교 성빈센트병원

Purpose: Obesity is one of the important prognostic factors of kidney cancer. However, little is known regarding 

the cumulative impacts of obesity on kidney cancer risk. We aimed to analyse the dose- and time-dependent 

impact of obesity on kidney cancer risk using the Korean National Health Insurance System database.

Methods: In total, 3,102,240 participants over 20 years old who received annual health examination more than 

4 times consecutively were included in this study. The primary endpoint was newly diagnosed kidney cancer 

according to the dose- and time-dependent impact of obesity. Dose-dependent impact was measured using body 

mass index (BMI) and waist circumference (WC), and time-dependent impact was measured using general and 

abdominal cumulative obesity exposure (gCOE and aCOE). COE was defined as the number of years diagnosed 

with obesity during the exposure period.

Results: We identified 1,831 participants with newly diagnosed kidney cancer (median follow-up: 4.3 years). The 

hazard ratios (HRs) for kidney cancer increased significantly with increasing BMI and WC. The HRs (95% CI) for 

kidney cancer increased significantly in the higher gCOE groups (P for trend < 0.001) as follows: 1 (1.33, 95% CI: 

1.10–1.60), 2 (1.33, 1.08–1.63), 3 (1.55, 1.30–1.85), and 4 (1.82, 1.64–2.03) years. Similar trends were observed for 

aCOE (P for trend < 0.001) as follows: 1 (1.42, 1.23–1.64), 2 (1.71, 1.46–2.02), 3 (1.76, 1.48–2.08), and 4 (2.11, 

1.84–2.42) years. Risks of kidney cancer related to COE were much more pronounced in participants with the 

following characteristics: younger than 65 years old, male gender, diabetes, hypertension, and dyslipidaemia.

Conclusions: Participants with longer COE was associated with increased risk of kidney cancer in Asian population. 

Participants with prolonged obesity and metabolic syndrome need to active surveillance for kidney cancer.

Keywords: Kidney cancer, Cumulative obesity exposure, Obesity duration
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Prognostic	Factors	for	Overall	Survival	in	Patients	with		
Clear	Cell	Metastatic	Renal	Cell	Carcinoma:		
Model	Design	and	External	Validation	with	Previous	Models
Dong Ryul Shin1, Jae Young Park1,2, Sung Han Kim3, Minyong Kang4, Seong Il Seo4, Cheol 
Kwak5, Chang Wook Jeong5, Cheryn Song6, Eu Chang Hwang7, Jung Kwon Kim8, Hakmin Lee8, 
Sung‐Hoo Hong9, Jinsoo Chung3 on behalf of Korean Renal Cancer Study Group
1College of Medicine, Korea University, 2Department of Urology, Korea University Ansan Hospital,  
3Department of Urology, National Cancer Center, Goyang, Republic of Korea,  
4Department of Urology, Sungkyunkwan University College of Medicine, Seoul, Republic of Korea,  
5Department of Urology, Seoul National University College of Medicine, Seoul, Republic of Korea,  
6Department of Urology, University of Ulsan College of Medicine, Seoul, Republic of Korea,  
7Department of Urology, Medical School, Chonnam National University, Hwasun‐gun, Republic of Korea, 
8Department of Urology, Seoul National University Bundang Hospital, Seongnam, Republic of Korea, 
9Department of Urology, Seoul St. Mary's Hospital, The Catholic University, Seoul, Republic of Korea

Objectives: To design a new prognostic model for the overall survival of clear cell metastatic renal cell carcinoma 

(mRCC) patients and externally validate it to two most renowned previous models: the International Metastatic 

Renal Cell Carcinoma Database Consortium model (IMDC), and the Memorial Sloan Kettering Cancer Center (MSKCC) 

model.

Materials and Methods: Data of 790 patients previously diagnosed with mRCC and receiving targeted therapy as 

their first-line treatment were pooled to this study. Four hospitals (n = 619) were used to design the new model 

and other 5 hospitals (n = 171) were used for external validation (Ext cohort). After detecting prognostic factors 

in multivariable Cox proportional-hazards regression, patients were classified into three risk groups, Favorable (0), 

Intermediate (1–2), and Poor (3 and over), by the number of prognostic factors, and we designated this grouping 

model KRoCS. In the external validation procedure, we compared three models— KRoCS, IMDC, MSKCC—with the 

Ext cohort. Statistical parameters including Akaike information criterion (AIC), concordance index and generalized 

R2 were calculated to compare model’s fitness with the Ext cohort.

Results: Seven variables—more than two metastasis sites, no prior nephrectomy, ECOG(Eastern Cooperative 

oncology Group) performance status ≥ 2, low hemoglobin (M < 13 g/dL, F < 11.5 g/dL), high serum corrected 

calcium (> 10.2 mg/dL), high serum neutrophil (> 7000/μL), high serum alkaline phosphatase (ALP) (> 88 U/L)—

were identified as prognostic factors for poor OS. Also, risk groups were categorized into three groups: Favorable 

(n = 102, 61.1 mo), Intermediate (n = 362, 26.5 mo), Poor (n = 155, 6.72 mo). KRoCS ranked the first in all three 

statistical parameters, AIC, concordance index and generalized R2, and MSKCC and IMDC followed in sequence 

with marginal difference. In Chi-squared test, KRoCS exhibited no significant difference in patient discrimination in 

both cohorts while IMDC and MSKCC revealed significant difference (P < 0.05) with KRoCS.

Conclusion: he new KRoCS model was non-inferior to previous models. The new model KRoCS may provide useful 

information for counselling clear cell mRCC patients with life-expectancy.

Keywords: Renal cell carcinoma, Prognosis, Survival
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수술	후	발생한	만성신부전과	내과적	만성신부전의	사망과	말기신부전	
진행에	대한	비교분석:	코호트	연구
김민혁1, 정규환1, 유상현1, 윤현식1, 박대형1, 서준교1, 육형동1, 구자현1, 곽 철1, 김현회1, 강민정2, 오국환2, 
정창욱1

1서울대학교 의과대학 비뇨의학교실, 2서울대학교 의과대학 내과학교실 신장분과

Purpose: We aim to compare survival and progression to end-stage renal disease in patients who underwent 

partial nephrectomy or radical nephrectomy due to early stage renal cell carcinoma and patients with medical 

chronic kidney disease (CKD) patients.

Materials and Methods: We compared surgery-induced CKD (CKD-S) patients with medical CKD (CKD-M) patients. 

We selected CKD-S patients from the Seoul National University-renal cell carcinoma (SNUG-RCC) database who 

underwent partial or radical nephrectomy from January 2002 to March 2019 to treat early stage RCC (T1N0M0). 

We used the prospective KoreaN cohort study for Outcome in patients with CKD (KNOW-CKD) as CKD-M group. 

CKD-M patients were recruited from 2011 to 2015 of KNOW-CKD cohort. CKD-S patients were stratified according 

to CKD grade using MDRD GFR around 3 months after surgery. End-stage renal disease (ESRD) was defined as 

initiation of dialysis or kidney transplantation. 

Results: In the CKD-S group, 365 out of 1,702 (21.4%) were grade 3 or higher, whereas 1,512 out of 2,180 (69.4%) 

were in the CKD-M group. Mean age was 61.7 in CKD-S, and 56.3 in CKD-M (p<0.001). BMI was higher in CKD-S 

group (25.2 vs. 24.6, p=0.005). Proportion of hypertension (56.0% vs. 98.3%, p<0.001) and diabetes (21.6% 

vs. 40.3%, p<0.001) were higher in CKD-M group. Initial estimated glomerular filtration rate (eGFR) was similar 

between CKD-S and CKD-M (48.0 vs 48.7, p=0.392). In the CKD-S group, initial grade 3 was more dominant than 

CKD-M group (95.3% vs 57.5%, p<0.001). Among patients with CKD grade 3 or higher, CKD-S was associated with 

longer overall survival (7-yr overall survival rate 94.2% vs. 90.0%, p=0.011) and longer duration to ESRD (7-yr 

ESRD-free rate 98.4% vs. 49.1%, p<0.001). 

Conclusions: Risk of progression to ESRD or mortality in patients with CKD-S may be lower than those of patients 

with CKD-M. CKD grade system is not valid in patients with CKD-S, thus they should not be managed as CKD-M 

patients with equivalent CKD grade. 

Keywords: Chronic kidney disease, Nephrectomy, End stage renal disease
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신세포암에서	예후인자로서의	Prognostic	Nutritional	Index의		
가치:	체계적	고찰	및	메타분석
김선일1, 김세중1, 조대성2

1아주대학교 의과대학 비뇨기과학교실, 2대진의료재단 분당제생병원

Objective: To perform a systematic review and meta-analysis of the Prognostic Nutritional Index (PNI) as a 

prognostic factor for renal cell carcinoma (RCC).

Methods: Eligible studies that evaluated the prognostic impact of pretreatment PNI in RCC patients were identified 

by comprehensive searching. The end points were overall/cancer-specific survival (OS/CSS) and recurrence-free/

disease-free survival (RFS/DFS).

Results: In total, nine retrospective, observational, case-control studies involving 5,976 patients were included for 

final analysis. Eight studies evaluated OS/CSS, and 5 evaluated RFS/DFS. Our results showed that lower PNI was 

significantly associated with unfavorable OS/CSS (HR=1.68, 95% CI 1.44-1.96, p < 0.001, I2 = 9.2%, p = 0.359) and 

RFS/DFS (HR=1.98, 95% CI 1.57-2.50, p < 0.001, I2 = 18.2%, p = 0.299) in patients with RCC. Subgroup and meta-

regression analysis based on ethnicity, study sample size, presence of metastasis, PNI cut-off value, Newcastle–

Ottawa quality assessment scale (NOS) score, and gender ratio all showed that lower PNI was associated with 

poorer OS/CSS and RFS/DFS. Funnel plots and Egger's tests indicated significant publication bias in OS/CSS (p = 

0.001), but not in RFS/DFS (p = 0.757).

Conclusion: This meta-analysis indicated that lower PNI was a negative prognostic factor and associated with 

tumor progression and poorer survival of patients with RCC. Therefore, PNI could be a potential prognostic 

predictor of treatment outcomes for patients with RCC.

Keywords: Prognostic Nutritional Index, Renal cell carcinoma, Survival
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공격적인	작은	투명세포	신세포암의	예측	인자로서	내장	지방과	
DDX11의	연관성
박지수, 장원식, 김종찬, 이승환, 나군호, 함원식
연세의대 신촌세브란스병원

Background: Visceral fat produces several hormones and cytokines associated with carcinogenesis and tumor 

progression. 

Objectives: Herein, we investigated the association between visceral adiposity and target-gene mRNA expression 

in patients with localized small clear-cell renal-cell carcinoma (ccRCC).

Materials and Methods: We included 105 patients with localized clinical T1a stage ccRCC who had undergone 

nephrectomy from November 2018 to November 2019 in a prospective clinical trial (NCT03694912). Visceral, 

subcutaneous, and total adipose tissue in these patients was measured using preoperative computerized 

tomography of the mid-third lumbar vertebra region. We then examined the association between adiposity and the 

mRNA levels of PBRM1, BAP1, SETD2, KDM5C, FOXC2, CLIP4, AQP1, DDX11, BAIAP2L1, and TMEM38B in matched 

frozen tumor tissues and plasma. 

Results: When patients were stratified into quartiles according to their relative visceral adiposity, high visceral 

adiposity was significantly associated with low ISUP grade (P = 0.004). Multivariate logistic regression analysis 

revealed a significant association between visceral adiposity and body mass index [odds ratio (OR) 1.462, 95% 

confidence interval (CI) 1.175–1.820, P = 0.017], plasma levels of DDX11 mRNA (OR 0.928, 95% CI 0.870–0.989, P = 

0.022), and ISUP nuclear grade (OR 0.258, 95% CI 0.069–0.965, P = 0.044). The plasma mRNA expression of DDX11 

was identified as a visceral adiposity biomarker. 

Conclusions: The results obtained herein will aid in inferring the aggressiveness of small ccRCCs represented by 

ISUP nuclear grade in clinical practice. Our findings indicated that DDX11 and visceral fat play active roles in 

small ccRCC. These roles should be examined in future studies for possible use as prognostic biomarkers in the 

treatment of patients with ccRCC.

Keywords: DDX11, Visceral adiposity, Renal cell carcinoma
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전이성	투명세포	신세포암	환자에서	sunitinib	유발	초기	용량	제한	
독성	및	생존에	대한	중요한	예측	인자로서의	내장	지방의	역할	
박지수, 장원식, 김종찬, 이승환, 나군호, 함원식
연세의대 신촌세브란스병원

Background: Sunitinib is one of standard first-line treatment options for metastatic renal cell carcinoma (mRCC). 

Little is known on factors predicting sunitinib-induced dose-limiting toxicity (DLT) in Asian population. 

Objectives: We investigated whether body composition by computed tomography (CT) predicted DLT from 

sunitinib. 

Materials and Methods: Korean patients with clear cell mRCC treated with sunitinib (50 mg) were included in this 

study. Body composition including visceral, subcutaneous, and skeletal muscle cross-sectional area at L3 region 

was measured in these patients using CT obtained within 1 month before treatment initiation. DLT was defined as 

any toxicity leading to dose reduction or treatment discontinuation. 

Results: Among eighty-one mRCC patients for eligible for analysis, twenty-seven patients (33.3%) experienced 

a DLT during the first cycle of treatment. Significant differences between patients with DLT and without DLT 

were observed in visceral adipose tissue (VAT) (P = 0.007) and VAT index (VATI) (P = 0.008). Patients who 

were simultaneously being BMI > 23 kg/m2 and low VATI (VATI less than 24 cm2/m2) experienced no DLT, while 

remaining patients had all DLTs (P = 0.026). Significant differences were observed between patients with low VATI 

and high VATI regarding median cancer-specific survival (26.0 months (95% CI: 15.6-36.4) vs. 47.0 months (95% 

CI: 31.0-63.0), respectively (P = 0.017).

Conclusions: Visceral adiposity was significant predictor of sunitinib associated DLTs and survival in Korean mRCC 

patients. Patients with low visceral adipose tissue index and BMI > 23 kg/m2 experienced significantly less DLTS 

during the first cycle of treatment. 

Keywords: Sunitinib, Renal cell carcinoma, Visceral adiposity
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건강보험	빅데이터	전이신장암	환자에서	세포감퇴	신적출술의	역할	
국준희, 심재헌, 지병훈, 김진욱, 장인호, 김태형, 명순철, 최세영
중앙대학교병원, 비뇨의학교실

Objectives: To compare the survival outcomes between patients with metastatic renal cell carcinoma (RCC) 

treated with cytoreductive nephrectomy (CN) and without CN. 

Materials and Methods: We evaluated the National Health Insurance Service Database diagnosed with RCC 

between 2004 and 2016. We excluded other cancer before RCC diagnosis with minimum wash-out period of 2 

years and no systemic therapy experience. The patients had treated with systemic therapy for metastatic RCC 

with or without cytoreductive nephrectomy (CN group and non-CN group). To reduce selection bias, propensity 

score matching (PSM) was conducted by age, sex and Charlson comorbidity index (CCI). Overall survival (OS) was 

compared between two groups by Kaplan-Meier method and Cox regression model in total cohort and PSM cohort. 

Results: Among 8,962 patients with metastatic RCC, 2,695 patients underwent cytoreductive nephrectomy with 

systemic therapy and 6,267 patients received only systemic therapy. Non-CN group had older age (p<0.0001), 

more male gender (p=0.03), and higher CCI (p<0.0001), but after PSM the variables were well-matched (D<0.1). In 

total cohort, cytoreductive nephrectomy was a significant factor for OS (hazard ratio [HR] 0.621, 95% confidence 

interval [CI] 0.589-0.656, p<0.0001). In PSM cohort, cytoreductive nephrectomy was also a significant factor for 

OS (HR 0.807, 95% CI 0.742-0.878, p<0.0001). 

Conclusion: CN was performed in about 30% of metastatic RCC with systemic therapy. In appropriate surgical 

candidates, CN may offer a benefit for OS. 

Keywords: Cytoreductive nephrectomy, Systemic therapy, Mortality



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

122

e-PO
STER

e-VIDEO
Index

E-080

만성	신부전	환자에서	작은	신종물에	대한	치료로	부분	신	절제술과	
고주파	열	치료술	간	비교
유현수, 강민용, 성현환, 전황균, 정병창, 전성수, 이현무, 서성일
성균관대학교 의과대학 비뇨기과학교실

Objectives: We compared functional and oncologic outcomes between partial nephrectomy (PN) and 

radiofrequency ablation (RFA) for small renal masses (≤4cm) in chronic kidney disease (CKD) patients to decide 

optimal treatment in those patients.

Materials and Methods: We identified CKD patients treated with PN or RFA for small renal mass between 2005 

and 2019. A total of 1332 patients were included. After patients were stratified by 2 category according to CKD 

stage (CKD stage 2, CKD stage 3 or high), oncologic outcomes including recur-free survival (RFS), cancer-specific 

survival (CSS) overall survival (OS) and renal functional outcomes were compared between PN and RFA groups. 

Also, RFS and renal functional outcomes for RFA group was analyzed according to anesthesia method.

Results: Among 1332 patients, 1195 patients were CKD stage 2 and 137 patients were CKD stage 3 or high. Among 

patients with CKD stage 2, the 5-year RFS, CSS and OS were significantly higher in PN group (p<0.001, p=0.004, 

p<0.001, respectively). The mean percentage change of eGFR at post-treatment 1 year was not significantly 

different between groups (p = 0.458). Among patients with CKD stage 3 or high, the 5-year RFS and OS were 

significantly higher in PN group (p=0.001, p=0.004, respectively). But regarding CSS, there was no significant 

difference between groups (p=0.939). The mean percentage change of eGFR at post-treatment 1 year was not 

significantly different between groups (p = 0.132). Among patients treated with RFA, RFS was higher and renal 

functional decline was lower in the general anesthesia group than local anesthesia, although the difference was 

statistically insignificant. 

Conclusion: PN provides a higher RFS rate than RFA in CKD patients with small renal tumor. However, patients with 

small renal tumor rarely dies of renal cancer. RFA could be recommended as a good choice in patients who are 

poor candidates for surgery, due to CKD.

Keywords: Partial nephrectomy, Radiofrequency ablation, Chronic kidney disease
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종양	윤곽의	불규칙성을	분류하여	국소	신세포암의	종양학적	결과와	
예후를	예측할	수	있을까?
강병진, 이권경, 박시균, 박지훈, 김경환, 구자윤, 하홍구
부산대학교 의과대학 비뇨기과학교실

Introduction: It is known that partial nephrectomy(PN) is standard treatment for localized renal cell carcinoma 

(RCC). PN is preferred for small renal masses (T1a stage) whenever practicable. Due to the development of 

surgical techniques, It has recently implemented in T1b-2 renal masses, selectively. This research examines the 

availability of tumor contour irregularity (TCI) to predict oncologic outcome of clinically localized renal cell 

carcinoma (RCC).

Materials and Methods: Patients who underwent PN for clinically localized RCC (T1 stage, ≤ 7 cm) with no evident 

venous or perirenal/sinus fat invasion on imaging were examined. TCI was confirmed by CT/MRI reviewing before 

surgery, and it was classified into three groups according to tumor shape and contour: TCI 0 (complitely elliptical 

shape and regular contour), 1 (focally [<50%] irregular contour), 2 (extensively [≥50%] irregular contour). We 

conducted chart review and confirmed that there were differences in pathologic outcome and recurrence rate for 

each TCI groups.

Results: The total number of patients included in this study is 192. Median tumor size was 2.55cm. Male to female 

ratio was 2.25 (n=133) to 1 (n=59). TCI was reported as 0/1/2 in 48 (25%)/86 (44.8%)/58 (30.2%) patients, 

respectively. Upstaging to pathological T3a (n=4) occurred in the TCI 2 with significantly higher probability than 

in the other groups.(0%/0%/6.9% for TCI 0/1/2, p<0.05). 17 patients (8.9% of total) reported recurrence of 

cancer during median follow-up of 57 months. There was significantly higher recurrence rate from higher TCI 

(4.2%/5.8%/17.2%, p<0.05).

Conclusions: By classification according to TCI, pathologic upstaging and risk of recurrence can be predicted in 

clinically localized RCC. And TCI could be used as a element of the nephrometry score.

Keywords: Renal cell carcinoma, Partial nephrectomy, Nephrometry
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신장암에서	Everolimus	와	Metformin	의	복합	치료	효과
이지영1, 황현지1,2, 홍성휘1, 장은비1,2, 박성열1, 문홍상1, 윤영은1

1한양대학교 의과대학 비뇨의학교실, 2한양대학교 의생명공학전문대학원 임상의과학과

Metformin is one of the first-line treatment for type 2 diabetes. Recently, metformin has been reported to inhibit 

the growth and metastasis of cancer. However, the anticancer effects of metformin in kidney cancers has not 

been revealed. In this study, we investigate the anticancer effect of metformin on clear cell kidney cancer and 

the possible synergic effect of metformin and mTOR inhibitor. Animal experiments were performed in accordance 

with the federal guidelines for animal experimentation. After forming a tumor by an 5x106 s.c injection of Caki-

1 cells. Mice were injected oral gavage with metformin (150 mg/kg) and everolimus (10 mg/kg) after 1month 

sacrifice. We have previously obtained results that cell proliferation is reduced when everolimus and metformin 

are treated together through cell-proliferation assays. We checked the manifestation of genes related to mTOR 

pathway, the signalling pathway targeted by everolimus. The expression of p-mTOR and its downstream genes, 

p-p70s6k and p-4EBP1, were better when metformin was treated together than when everolimus alone. Next, we 

made xenograft model using RCC cell. To further confirm the role of everolimus and metformin in a relative in 

vivo setting, we injected Caki-1 cells into Balb/c nude mice. The tumor volume, weight and size were all reduced 

when co-treated with metformin. Metformin and everolimus showed anticancer effect in clear cell kidney cancer 

cell lines. Especially, two drugs showed strong synergic effect when treated in same time. These results suggest a 

new alternative to kidney cancer treatment.

Keywords: RCC, Everolimus, Metformin
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Effect	of	Cytoreductive	Nephrectomy	According	to	First-
line	Tyrosine	Kinase	Inhibitor	Treatment	in	Synchronous	
Metastatic	Clear	Cell	Renal	Cell	Carcinoma:	Sunitinib	versus	
Pazopanib
신택준, 최민수, 김병훈, 김천일, 최석환1, 김현태1, 김태환1, 권태균1, 고영휘2, 하윤수3, 박재신3, 권세윤4,  
이경섭4

계명대학교 동산병원, 1경북대학교병원, 2영남대학교병원, 3대구가톨릭대학교병원, 4동국대학교 경주병원

Objectives: There have been no reports on effect of cytoreductive nephrectomy (CN) between sunitinib and 

pazopanib as first-line tyrosine kinase inhibitor (TKI) treatment in synchronous metastatic clear cell renal cell 

carcinoma (ccRCC). We sought to analyze the prognostic outcome of CN between sunitinib and pazopanib in 

synchronous metastatic ccRCC. 

Materials and Methods: Data of 357 metastatic RCC patients who received the sunitinib or pazopanib as first-line 

TKI treatment from the Daekyung Oncology Study Group database was obtained and analyzed. Among these data, 

patients with synchronous and only clear cell type were included, and patients who underwent TKI treatment for 

less than 3 months were excluded. 

Results: Of 151 patients who met the inclusion criteria, Sunitinib and pazopanib group were identified in 99 (66 %) 

and 52 (34 %) patients, respectively. There was no significant difference in IMDC risk and comorbidities between 

two groups. But Sunitinib group was younger (59 vs. 65 yr, p=0.005). In sunitinib group, patients who underwent 

CN were 58 % (n=57). There was no significant difference in disease control rate (DCR, 90 vs. 93 %, p=0.718) and 

the median progression-free survival (PFS, 5 vs. 13 mo, p=0.125) between no CN and CN, but the median overall 

survival (OS) was longer (9 vs. 29 mo, p<0.001). In multivariate analysis, IMDC risk group and CN were significant 

prognostic factors for OS (poor IMDC vs. favorable, HR: 208; 95% CI, 5.-7646; p=0.004, CN vs. no CN, HR: 0.25; 

95% CI, 0.08-0.78, p=0.017). In pazopanib group, patients who underwent CN were 52 % (n=27). However, there 

was no significant difference in DCR (92 vs. 88 %, p=1.000), the median PFS (6 vs. 9 mo, p=0.603) and OS (11 vs. 

25 mo, p=0.246) between no CN and CN. In sub-analysis of favorable risk group underwent CN (n=36), there was 

no significant difference in age and comorbidities between sunitinib and pazopanib. But sunitinib group showed a 

longer median OS compared to pazopanib (23 vs. 29 mo, p=0.011)

Conclusions: In synchronous metastatic ccRCC, CN had a better OS in patients who received sunitinib as first-line 

TKI treatment compared to those who received pazopanib. CN and sunitinib treatment may be advisable in patients 

with synchronous metastatic ccRCC who are able to provide active treatment.

Keywords: Metastatic RCC, Cytoreductive nephrectomy, TKI
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신장암에서의	Sunitinib	과	Metformin	의	복합	치료	효과	
황현지1,2, 이지영1, 홍성휘1, 장은비1,2, 박성열1, 문홍상1, 윤영은1*
1한양대학교 의과대학 비뇨의학교실, 2한양대학교 의생명공학전문대학원 임상의과학과

Sunitinib, a vascular endothelial growth factor receptor tyrosine kinase inhibitor, is a standard of care for first-

line treatment of advanced renal-cell carcinoma. Metformin is known to be effective in the treatment of various 

cancers. We conducted this study to evaluate the anti-cancer effect of metformin combined with sunitinib.RCC 

cell line (A498) was used in this-study. Cell proliferation was measured by EZ-Cytox assay kit. Cell apoptosis and 

cell cycle arrest were analyzed by flow cytometry measurement through Annexin-V and PI staining. In addition, 

cell migration was measured by wound healing assay.Sunitinib and metformin showed concentration-dependent 

inhibitory effects on A498 cell. In combination treatment tests, sunitinib and metformin showed synergic effects 

(Fig. 1A). The flow cytometry analysis showed that the apoptotic of A498 cells were elevated after treatment 

sunitinib combination with metformin. Compared with the control group, sunitinib and metformin caused sub G0 

cell cycle arrest. Next, to assess additional antitumorigenic effects of sunitinib and metformin, we performed a 

scratch wound-healing assay using A498 cells. As shown in Fig 2, sunitinib and metformin efficiently reduced the 

wound-healing capacity of the A498 cells, indication that two drug combination has antitumor efficacy in RCC 

cells.Metformin enhanced anti-proliferation, cell cycle arrest and anti-migration effect of sunitinib. Co-treatment 

metformin and sunitinib might be effective strategy for therapy.

Keywords: Sunitinib, Metformin, Renal cancer, Kidney cancer
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설명가능한	AI	기법을	이용한	신장암	수술	후	수술후	급성	신손상		
발생	예측	모델	개발	연구	
고용석, 서준교, 유상현, 정규환, 윤현식, 박대형, 육형동, 정창욱, 구자현, 김현회, 곽 철
서울대학교병원 비뇨의학과

Purpose: To develop and validate a post-operative acute kidney injury (AKI) prediction model after kidney cancer 

surgery using explainable AI (XAI).

Materials and Methods: We used a retrospective database renal cell carcinoma patients who underwent radical or 

partial nephrectomy from Feb. 1988 to Apri. 2020 at Seoul National University Hospital. We removed predisposing 

end-stage renal disease, missing creatinine data from this database. The definition of AKI following Kidney Disease 

Improving Global Outcomes (KDIGO) guideline and immediate post-OP AKI were measured until postoperative 

1 Day. After missing value imputation, we divided the data into development and validation sets. An extreme 

gradient‐boosting algorithm was applied to the development calculator using five‐fold cross‐validation with 

hyperparameter tuning following feature selection in the development set. The model feature importance was 

determined based on the Shapley value. The area under the curve (AUC) of the receiver operating characteristic 

curve was analyzed for determining model performance. 

Results: From 3010 available data, immediate post-operative AKI occurred in 29.8% (899/3010 patients) of 

patients. AKI stage II was 1.7% (15/3010 patients) and AKI stage III was 0.3% (9/3010). The data of 2408 patients 

were used for development, whereas the data of 602 patients were used as a test set. We selected the variables 

for the model according to the least absolute shrinkage and selection operator regression. The AUC of the final 

PC model was 0.801 (95% confidence interval (CI); 0.760-0.862). According to the feature of importance mapping 

by average Shapley Additive explains suggested Radical nephrectomy, Female, mass size highly impacted on 

immediate postoperative AKI.

Conclusion: We successfully developed and internally validated an immediate post-operative AKI prediction model 

after kidney cancer surgery using XAI. 

Keywords: Post operative complication, Explainable artificial intelligence, Prediction model
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Paritial	nephrectomy	or	radical	nephrectomy	in	elderly	
patients	over	75	years	old
이승윤2, 권순오2, 민경찬2, 김현태1,2, 김태환1,3, 권태균1,3, 최석환1,2

1경북대학교 의과대학 비뇨의학과 교실, 2경북대학교 병원 비뇨의학과, 3칠곡 경북대학교 병원 비뇨의학과

Introduction: Partial nephrectomy (PN) is preferred over radical nephrectomy (RN) in T1a localized renal tumors. 

But advantages of PN in elderly patients are not well investigated. Current study was to determine whether PN or 

RN in T1a stage offers different clinical outcomes in patients 75 years and older. 

Methods: 73 Patients who underwent PN or RN from 2011 to 2019 were included in this study in retrospective 

manner. Clinico-pathologic data and peri-operative outcomes were compared, and renal function outcome was 

measured as change in serum creatinine and eGFR. Cox regression model was used to find out the variables 

affecting recurrence rate between two groups. 

Results: Among 73 patients of T1a grade, 28 patients 

underwent PN and 65 patients underwent RN. Median 

follow-up was 41 months. There was no definite 

statically significant differences between two groups 

except tumor size and RENAL score (p<0.001 and 

p<0.001, respectively). Changes of eGFR in post 

operative day 5 was greater in RN group (P<0.001) 

but there was no statistically significant differences 

of changes in eGFR in the long term follow up. 

Post operative complications and recurrence rates 

were not significantly different in two groups, and 

surgical modality did not give superiority in terms 

of recurrence and renal function savings. Furhrman 

grade was the only risk factor affecting recurrence 

rate. 

Conclusions: PN has been known for nephron saving 

surgery especially for T1a patients. However, in our 

study, surgical modality did not give any benefits in 

renal function saving as well as recurrence rate.

Keywords: Radical nephrectomy, Partial nephrectomy, 
Localized renal cell carcinoma
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머신러닝을	이용한	신장암	재발	예측	알고리즘
김형민, 이선정, 박소진, 최인영, 홍성후1

가톨릭대학교 의과대학 의료정보학교실, 1가톨릭대학교 의과대학 서울성모병원 비뇨의학과

Purpose: RCC (Renal Cell Carcinoma) has a high recurrence rate of 20% to 40% after nephrectomy for clinically 

localized disease. Therefore, regular monitoring and constant management are very important.. The purpose of 

this study is to develop an algorithm that predicts the probability of recurrence within 5 and 10 years of RCC. The 

developed algorithm will helps determine the personalized treatment strategies for RCC patients after surgery.

Materials and Methods: A total number of 6,849 Korean RCC patient data were collected from 8 tertiary care 

hospitals in the KORCC (KOrean Renal Cell Carcinoma) web-based DB. To predict RCC recurrence, we extracted 

2,814 analytic data from the KORCC web-based DB and divided the data randomly into 80% train and 20% test. 

We used 8 machine learning algorithms to predict the probability of RCC recurrence and compared those results.

Results: Figure 1 and Figure 2 shows the ROC curve and AUC (Area Under the Curve) of prediction algorithms. 

Within 5 years of surgery, the highest AUC was Naives Bayes model, and the value was 0.836. Within 10 years of 

surgery, The highest AUC was Naives Bayes model, and the value was 0.784. We finally developed RCC recurrence 

prediction algorithm using naive bayes model with the highest AUC value.

Conclusion: We developed an algorithm that predicts the probability of RCC recurrence within 5 and 10 years 

using KORCC DB, a large-scale RCC cohort in Korea. It is expected that developing this algorithm as a system will 

help clinicians to determine the personalized treatment strategies for RCC patients after surger.

Keywords: Renal cell carcinoma, Recurrence, Machine learning
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신장암에서	ginsenoside	와	sunitinib	의	복합	치료	효과
황현지1,2, 이지영1, 홍성휘1, 장은비1,2, 문홍상1, 윤영은1, 박성열1

1한양대학교 의과대학 비뇨의학교실, 2한양대학교 의생명공학전문대학원 임상의과학과

Anti-tumor effects of ginsenoside Rg3 and Rh2, are currently being studied. But, there are lack of studies on 

renal cell carcinoma (RCC). Therefore, in this study, we investigated the effect of ginsenoside Rg3 and Rh2 on 

RCC and evaluate the effect of co-treatment with sunitinib.Cell proliferation was measured by MTT assay kit. RCC 

cell line, A498 and 786-O cells were treated with Rg3, Rh2 and sunitinib 10uM for 24hr. Cell cycle was studied 

by staining with 50ug/ml propidium iodide (PI) and analyzed by flow cytometry. Apoptosis was quantified by 

Annexin-V staining. Cells were reacted with Annexin-V-fluorescein and PI for 10min at RT following manufacturer’

s instructions and then, cells were analyzed. The percentage of death cells corresponds to PI-positive cells and 

Annexin V/PI double positive cells.Ginsenoside Rg3 and Rh2 suppressed cell growth in both cell lines. Co-treatment 

of ginsenoside and sunitinib enhanced cell growth suppression. An increase of apoptosis was found in both cell 

lines when treated with Rg3 and Rh2. In order to confirm the cause of cell death, a cell cycle arrest experiment 

was conducted. When ginsenoside Rg3 and Rh2 were treated simultaneously with Sunitinib, cell cycle was arrested 

in G2/M phases.Ginsenoside Rg3 and Rh2 showed anti-tumor effect in renal cell carcinoma. Ginsenoside Rg3 and 

Rh2 enhanced anti-proliferation effect of sunitinib by cell cycle arrest. Ginsenoside Rg3 and Rh2 may be a new 

strategy for the treatment of RCC in combination with sunitinib.

Keywords: Ginsenoside Rg3, Ginsenoside Rh2, Sunitinib, Renal cancer, Kidney cancer 
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고도	복잡성	신종양에서	신장전체절제술과	신장부분절제술	후	재발:	
성향점수매칭	연구
김환익, 김정권, 예창희, 최준혁, 이학민, 오종진, 이상철, 홍성규, 변석수
분당서울대학교병원 비뇨의학과, 서울대학교 의과대학 비뇨의학교실

Objective: We evaluated recurrence after radical and partial nephrectomy in patients with High complex renal 

tumor of RENAL Nephrometry score (RNS) ≥10. 

Materials and Methods: A total of 474 patients (Radical nephrectomy (RN, n=236) vs Partial nephrectomy (PN, 

n=238) from December 2003 to December 2019 in single tertiary referral center were included in the study. 

Renal functional outcomes defined as estimated glomerular filtration rate (GFR) changes, recurrence pattern, 

and recurrence free survival (RFS), overall survival (OS) were assessed using propensity score matched analysis. 

Predictors of recurrence and death were evaluated with Cox-regression analysis.

Results: After propensity score matching, 44 cases in RN group and 88 cases in PN group were matched with 

no significant difference of preoperative clinical factor. Patients with PN had significantly higher renal function 

preservation rate (p<0.001). There were 5 recurrences in patients with RN and 6 in patients with PN, respectively. 

Patients with PN had higher 5-year RFS rate (87.8%) and OS rate (98.5%) than patients with RN (RFS: 87.1% 

(p=0.750), OS: 94.3% (p=0.117)) without 

significance. Patients with Body mass index 

(BMI) ≥23 had lower 5-year RFS rate (85.5%) 

and OS rate (95.6%) than patients with BMI<23 

(RFS: 90.0% (p=0.195), OS: 100% (p=0.117)) 

without significance. Significant predictors for 

recurrence were tumor size (HR=1.094[1.001-

1.196 p=0.047) and clinical T stage (p=0.025). 

Significant predictors for death were R portion in 

RNS (HR=3.80 [1.03-14.11], p=0.046).

Conclusions: In RNS ≥10, PN could be considered 

to preserve renal function if technically feasible. 

Nevertheless, PN needs to be done with prudent 

caution in some patients due to higher potential 

for recurrence and poor survival.

Keywords: Recurrence, High complex renal tumor, 
Renal cell carcinoma
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부분신절제술	환자에서	perioperative	outcome의	예측인자로서	
RENAL	nephrometry	중	N	점수의	유용성
박대형, 유상현, 윤현식, 정규환, 윤지환, 서준고, 육형동, 정창욱, 구자현, 김현회, 곽 철
서울대학교 의과대학 비뇨의학과

Purpose: RENAL nephrometry score (RNS) has been reported to be a useful predictor of intraoperative and 

postoperative results of partial nephrectomy. However, the role of each factor has not been well clarified. Thus 

we evaluated the impact of each factor of RNS in predicting intraoperative and postoperative outcomes of partial 

nephrectomy.

Methods: We selected patients from a prospective cohort, the Seoul National University Prospectively Enrolled 

Registry for Renal Cell Carcinoma – Nephrectomy (SUPER-RCC-Nx). We analyzed the data of 405 patients who 

underwent partial nephrectomy from March 2016 until March 2019. Each factor of RNS was analyzed by using 

logistic regression analysis to predict (1) warm ischemic time (WIT) > 20 minutes, (2) severe postoperative 

complications (Gr III or higher) within 90 days, or (3) estimated glomerular filtration rate (eGFR) decrease more 

than 10% after one year.

Results: The median age was 61 (IQR 52-69) years. According to the RNS, 246 patients (60.7%) had low complexity 

(4-6) and 159 patients (39.3%) had moderate to high complexity scores (7-12). Regarding operative outcomes, 

126 patients (31.1%) had WIT > 2 0 minutes, 70 patients (17.3%) had any grade postoperative complications of 

which 17 (4.2%) had severe complication, and 168 cases (41.5%) showed decreased eGFR more than 10% after 

1 year.In multivariable analysis, patients with 3 points in N showed higher risk of WIT >20 minutes (OR 3.28, 95% 

CI: 1.84-5.85), severe complication (OR 2.99, 95% CI: 1.03-8.67), and >10% eGFR decrease after 1 year (OR 1.69, 

95% CI: 1.08-2.66) compared with patients with 1 point in N, respectively.

Conclusion: score is a meaningful predictor for a longer warm ischemic time, the severe postoperative 

complications, and postoperative renal function decrease in patients undergoing partial nephrectomy.

Keywords: Nephrometry, RENAL score, Partial nephrectomy
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Metabolism을	이용한	신장암의	새로운	표적	치료	가능성	연구
이지영1, 황현지1,2, 홍성휘1, 장은비1,2, 박성열1, 문홍상1, 윤영은1

1한양대학교 의과대학 비뇨의학교실, 2한양대학교 의생명공학전문대학원 임상의과학과

The glucose transporter 1 (GLUT1) is a facilitative membrane glucose transporter. GLUT1 is the most frequently 

implicated in human cancers and is responsible for augmented glucose uptake and metabolism. However, no 

studies have been conducted on the role or anticancer effects of GLUT1 in kidney cancer. Therefore, in this study, 

unlike the previously used treatments for kidney cancer, inhibition of GLUT1 is expected to be able to treat kidney 

cancer. Cell proliferation was measured by EZ-Cytox assay kit. Kidney cancer cell line, A498, ACHN, 786-O, Caki-1 

and Caki-2 cells were treated with STF31 dose-dependent manner(1, 3, 5, 10, 20, 30, 50, and 100 uM) for 24hr.The 

increase in glucose uptake along with tumor progression is due to an increment of facilitative glucose transports 

as GLUT1. GLUT1 prevents cell death of cancer cells caused by growth factors deprivation.So, we first conducted 

a cell-proliferation assay to confirm the anticancer effect of the GLUT1 inhibitor.STF-31, a GLUT1 inhibitor, was 

treated in a dose-dependent manner in kidney cancer cell lines. As a result, it was confirmed that cell proliferation 

decreased dose-dependent on all cell lines.GLUT1 inhibitor showed anticancer effect in RCC (Renal cell carcinoma) 

cell lines. These results suggest a new alternative to kidney cancer treatment. Different from the previously used 

kidney cancer targeted therapy, to present the possibility of treating kidney cancer with a new approach called 

energy blocking in cells by inhibiting GLUT1, a major source of energy needed for cancer cell growth and vascular 

generation.

Keywords: RCC, GLUT1, STF-31
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Trends	of	First-line	Targeted	Therapy	in	Korean	Patients	
with	Metastatic	Clear	Cell	Renal	Cell	Carcinoma:	Sunitinib	
versus	Pazopanib,	a	Multicenter	Study
신택준, 최민수, 김병훈, 김천일, 최석환1, 김현태1, 김태환1, 권태균1, 고영휘2, 하윤수3, 박재신3, 권세윤4, 이경섭4

계명대학교 동산병원, 1경북대학교병원, 2영남대학교병원, 3대구가톨릭대학교병원, 4동국대학교 경주병원

Objectives: There have been few reports on comparison between sunitinib and pazopanib as first-line targeted 

therapy in Korean metastatic ccRCC (clear cell renal cell carcinoma). We sought to analyze the treatment trends 

of metastatic ccRCC by comparing the effects and adverse events of sunitinib and pazopanib. 

Materials and Methods: Data of 357 metastatic RCC patients who received the sunitinib or pazopanib as the first-

line targeted therapy from the Daekyung Oncology Study Group database was obtained and analyzed. Among 

these patients, patients who only clear cell type was confirmed after needle biopsy or nephrectomy were included, 

and patients who underwent target therapy for less than 3 months were excluded. 

Results: Of 251 patients who met the inclusion criteria, sunitinib and pazopanib group were identified in 156 (62%) 

and 95 (38%) patients, respectively. Pazopanib group was older (66 vs. 61 yr, p=0.001) and more symptomatic 

(65 vs. 52%, p=0.037) and had more patients with Karnofsky performance status <80 (20 vs. 11%, p=0.048) and 

fewer number of organ metastases (p=0.004) compared to sunitinib group. There was no significant difference 

in disease control rate (88 vs. 87%, p=0.744), the median progression-free survival (19 vs. 15 mo, p=0.755) and 

overall survival (25 vs. 19 mo, p=0.842) between sunitinib and pazopanib. The most common grade 3/4 adverse 

events with sunitinib and pazopanib were anemia (5%) and hand-foot syndrome (3%), respectively. There was no 

significant difference between sunitinib and pazopanib in number of patients who experienced grade 3/4 adverse 

events (15 vs. 11%, p=0.275). However, there were more patients who discontinued treatment due to only adverse 

events in sunitinib group compared to pazopanib group (12 vs. 3%, p=0.020).

Conclusions: In Korean metastatic ccRCC, pazopanib tended to be used in patients with poorer health status 

compared to sunitinib. Sunitinib and pazopanib had no significant difference in treatment effect and survival, but 

pazopanib had more tolerable adverse events.

Keywords: Metastatic renal cell carcinoma, Targeted therapy
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신문부	종양과	비	신문부	종양에	대해	로봇을	이용한	복강경하		
부분	신	절제술	후	결과	비교
유현수, 강민용, 성현환, 전황균, 정병창, 전성수, 이현무, 서성일
성균관대학교 의과대학 비뇨기과학교실

Background: We evaluated the characteristics of renal hilar tumors and compared peri- and postoperative 

functional outcomes of patients with hilar and nonhilar tumors. 

Materials and Methods: we retrospectively reviewed the records of 1,012 patients who underwent RPN at our 

center from 2008 to 2018. A total of 1,004 patients were included for analysis: 135 patients with a hilar tumor 

and 869 patients with a nonhilar tumor. We performed a 1:2 propensity score matching analysis and patients 

were stratified into those with hilar lesions (135 patients) and those with nonhilar renal lesions (270 patients). 

Preoperative variables, perioperative outcomes and pathologic outcomes compared between hilar and nonhilar 

groups.

Results: Preoperative tumor size and tumor location which showed low P-value were selected as matching 

variables for propensity score matching analysis. Hilar tumors were more likely to be associated with the 

transperitoneal approach (P =0.007), longer op time (P < 0.001), longer WIT (P =0.009) and greater reduction 

in difference between pre- and preoperative differential renal function of op side (P = 0.018). There were no 

significant differences in EBL, length of postoperative hospital stay, transfusion rate, perioperative complication 

rate, percent change of eGFR at postoperative 1 year. And hilar tumors tended to have more pT1b tumors and 

pT3a upstaging (P = 0.042). 

Conclusion: Hilar renal tumors should be considered for robotic PN as they do not show more complications or 

adverse events.

Keywords: Hilar tumor, Robotic partial nephrectomy, Outcomes
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Comparison	of	Differential	Functional	outcome	after	Partial	
Nephrectomy	between	moderate	(7-9)	versus	high	complex	
(10-12)	renal	tumor	evaluated	with	Diethylenetriamine	
pentaacetic	acid	scan	-	Propens
Hwanik Kim, Jung Kwon Kim, Jin Hyuck Kim, Joon Hyeok Choi, Sung Kyu Hong, Sangchul Lee, 
Hakmin Lee, Seok-Soo Byun
Department of Urology, Seoul National University Bundang Hospital

Background: In real world clinical setting, Partial Nephrectomy (PN) is not implemented frequently in RNS of 
10 or more, and it is quite a burden and difficult to manage those patients related to postoperative (postop) 
complications. Renal function after PN is the result induced from a complex of clinical conditions including 
preoperative (preop) parenchymal quality, postop parenchymal quantity and the recovery of the remaining 
nephrons from the ischemic damages. However, the natural history and definitive predictors of long-term renal 
function after PN in RNS 7-9 (moderate complex, M) and RNS 10-12 (high complex, H) renal tumor still remain 
unclear and controversial.

Objectives: Renal function preservation is the key rationale in support of partial nephrectomy (PN) over radical 
nephrectomy (RN) in renal mass management. Renal tumors with RENAL Nephrometry score (RNS) ≥10 are 
rarely treated with PN and role of PN for those tumors is not clarified. Therefore, we investigate to compare the 
functional outcome after PN in RNS≥10 from RNS 7-9. 

Materials and Methods: In 2004/01-2019/12, 471 patients with RNS 7-9 (Moderate complex, M) and 164 patients 
with 10-12 (High complex, H) who underwent PN was analyzed for renal function outcomes. The glomerular 
filtration rate (GFR) measured from Diethylenetriamine pentaacetic acid (DTPA) scan and calculated GFR using 
the Modification of Diet in Renal Disease (MDRD) formula were compared between groups. Trifecta/Pentafecta 
outcome, recurrence free survival (RFS), and overall survival (OS) were also analyzed using propensity score 
matching analysis. 

Results: After propensity score matching, 156 cases in each group were matched with no significant difference 
of preoperative clinical factor. At postoperative (postop) 1st year, there was no significant difference in Trifecta 
(54.5% (M) vs 56.4%(H), p=0.320), MDRD-based (35.6% vs 33.6%, p=0.729) and DTPA-based Pentafecta 
achievement rate (28.6% vs 28.9%, p=0.964). At postop 5 year, DTPA-based total GFR, operated kidney GFR, 
contralateral kidney GFR preservation rate did not differ significantly (all p>0.05). Kaplan-Meier survival analysis 
showed no significant differences in survival outcomes between groups (all p >0.05). Significant predictors of 
de novo chronic kidney disease (CKD) stage≥3 at post 1st year are age (Hazard ratio (HR): 1.10 [1.03-1.17], 
p=0.005) and preoperative DTPA-based total GFR (HR: 0.94 [0.91-0.98], p=0.001). 

Conclusion: High complex renal tumor can be treated with partial nephrectomy without significant renal function 
deterioration. Postoperative operated kidney’s function is preserved up to 80% in the long term. Yet, for old-aged 
patients with low GFR, PN should be selectively performed with caution of occurrence of post CKD.

 

Keywords: Differential functional outcome, High complex renal tumor, Partial nephrectomy
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신부분절제술	후	육종양	분화도를	지닌	투명세포성	신세포암과		
유두상	신세포암의	기능적	결과와	종양학적	결과	비교
김환익, 노 진, 김정권, 이학민, 오종진, 이상철, 변석수, 홍성규
분당서울대학교병원 비뇨의학과, 서울대학교 의과대학 비뇨의학교실

Objective: The purpose of the study was to evaluate clinical features and prognostic factors in a large single 

institutional cohort of clear cell renal cell carcinoma with sarcomatoid differentiation (sRCC) and papillary renal 

cell carcinoma (pRCC) patients with partial nephrectomy (PN).

Patients and Methods: Clinicopathological parameters of all patients with sRCC diagnosed and surgically treated 

with PN at a single tertiary referral center between 2007 and 2016 were identified and compared with patients 

treated for pRCC in the same study period. The glomerular filtration rate (GFR) using the Modification of Diet in 

Renal Disease (MDRD) formula were compared between groups. Recurrence-free survival (RFS) and overall survival 

(OS) were analyzed.

Results: 38 patients with sRCC (, and OS, 96.9%) and 137 patients with pRCC (5-year RFS, 96.8%, and OS, 90.2%) 

were included in the analysis. Patients with sRCC had higher preoperative Glomerular filtration rate (GFR) (93.8 

vs. 81.4; p=0.003), showed more agressive T stages (T1b-3a in 55.3% vs 16.8%; p<.0001) and higher nuclear 

grade (3-4 in 100.0% vs 58.9%; p<.0001), more necrosis (p<0.001) and capsular invasion (p=0.047) compared with 

pRCC patients. At postoperative 1st and 2nd year, there was no significant difference in MDRD GFR, respectively 

(p=0.051, p=0.662). Pathologic T3a stage (p=0.011), Higher nuclear grade (p=0.009) and tumor necrosis (p=0.048) 

are significantly associated with adverse RFS. Capsular invasion (p=0.043) and Lymphovascular invasion (p=0.010) 

are significantly associated with adverse OS. 

Conclusions: Patients with sRCC have more probability of recurrence but not worse survival and postoperative 

renal function compared to patients with pRCC. Nevertheless, patients with pathologic higher stage and adverse 

pathological features need to be thoroughly followed-up with caution of recurrence and poor survival. 

Keywords: Partial nephrectomy, Clear cell Renal cell carcinoma with Sarcomatoid differentiation, Papillary renal cell 
carcinoma
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Apalutamide	For	Metastatic	Castration-Sensitive	Prostate	
Cancer	in	TITAN:	Post-Hoc	Analysis	of	Outcomes	in	Patients	
With	de	Novo	mCSPC	vs	Progression	to	mCSPC	After	
Localized	Disease	at	Diagnosis
Byung Ha Chung1, Dingwei Ye2, Neeraj Agarwal3, Mustafa Özgüroğlu4, Hirotsugu Uemura5, 
Angela Lopez-Gitlitz6, Gang Li6, Kim N. Chi7, Simon Chowdhury8, Anders Bjartell9
1Department of Urology, Gangnam Severance Hospital, 2Department of Urology, Fudan University Shanghai Cancer Center, 
3Department of Medical Oncology, Huntsman Cancer Institute, University of Utah,  
4Department of Medical Oncology, Cerrahpaşa School of Medicine, Istanbul University-Cerrahpaşa,  
5Department of Urology, Kindai University Hospital Faculty of Medicine, 6Research & Development, Janssen, 
7Department of Medical Oncology, BC Cancer and Vancouver Prostate Centre,  
8Department of Medical Oncology, Guy’s, King’s, and St Thomas’ Hospitals, and Sarah Cannon Research, 
9Department of Urology, Skåne University Hospital, Lund University

Background: In TITAN, apalutamide (APA) added to ongoing androgen deprivation therapy (ADT) improved 

radiographic progression-free survival (rPFS; HR, 0.48; 95% CI, 0.39-0.60; p < 0.001) and overall survival (OS; 

0.67; 0.51-0.89; p = 0.005) in patients with metastatic castration-sensitive prostate cancer (mCSPC). 

Objectives: We evaluated outcomes and safety profile of APA in TITAN patients with de novo (D1) mCSPC or 

progression to mCSPC after localized disease (D0) at initial diagnosis. 

Materials and Methods: In this post hoc analysis of TITAN (N = 1052), patients were stratified by stage at initial 

presentation and assessed for baseline (BL) characteristics and outcomes: rPFS, OS, prostate-specific antigen (PSA) 

progression based on Prostate Cancer Working Group 2 criteria, and safety signals. HR and 95% CI were calculated 

using Cox proportional hazards model, p Values were calculated using unstratified log-rank test.

Results and Conclusion: At initial diagnosis, 144 patients had D0 (APA, n = 85; PBO, n = 59), 852 had D1 (APA, 

411; PBO, 441) disease; metastasis status could not be determined in 56 patients. BL characteristics were 

comparable across subgroups, except fewer patients with Asian race had D0 (8 [6%]) than D1 (214 [25%]) 

disease. At 22.7 mo of median follow-up, APA significantly improved outcomes compared with PBO in both 

subgroups, reducing the risk of rPFS (D0: HR, 0.41 [95% CI, 0.22-0.77]; p = 0.004; D1: HR, 0.49 [95% CI, 0.36-0.62]; 

p < 0.0001), death (D0: HR, 0.40 [95% CI, 0.15-1.03]; p = 0.048; D1: HR, 0.72 [0.53-0.98]; p = 0.034), and PSA 

progression (D0: HR, 0.26 [0.13-0.50]; p < 0.0001; D1: HR, 0.26 [0.20-0.33]; p < 0.0001). Grade 3-4 treatment-

emergent adverse events (TEAEs) were observed in 38% (32/84) vs 39% (23/59) of APA vs PBO patients with 

D0 disease and 43% (175/411) vs 42% (183/441) of APA vs PBO patients with D1 disease. Frequency of TEAEs 

of special interest in APA vs PBO patients was similar across D0 and D1 subgroups. In conclusion, treatment with 

APA in TITAN significantly improved rPFS, OS, and PSA progression compared with PBO in patients with D0 or D1 

disease at diagnosis. The safety profile of APA by subgroup was consistent with the overall population. These 

results support the addition of APA to ADT for mCSPC patients regardless of disease stage at diagnosis.

Keywords: Prostate cancer, mCRPC, Apalutamide
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임상적으로	중요한	전립선암의	진단에	있어서	전립선	건강	지수와	
PI-RADS	버전	2의	결합
송 완, 정재훈, 강민용, 성현환, 전황균, 정병창, 서성일, 전성수, 이현무 
성균관대학교 의과대학 비뇨의학과교실 

Objective: To evaluate the performance of combining prostate health index (PHI) and Prostate Imaging Reporting 

and Data System version 2 (PI-RADSv2) for the detection of clinically significant prostate cancer (csPCa). 

Methods: Patients who underwent prostate biopsy due to elevated prostate-specific antigen (PSA > 2.5 ng/mL) 

and/or abnormal digital rectal examination (DRE) were reviewed. Serum markers for PSA, free PSA (fPSA), and [-2] 

proPSA (p2PSA) were measured, and PHI was calculated as ([p2PSA/fPSA] x [PSA] 1/2). multiparametric magnetic 

resonance imaging (mpMRI) was performed using a 3.0T scanner and scored using PI-RADSv2. csPCa was defined 

as defined as either grade group [GG] ≥2 disease or GG1 cancer detected in >2 cores or >50% of positive on 

biopsy. Univariable and multivariable logistic regression modelling, along with receiver-operating characteristic 

(ROC) curve analysis was used to predict csPCa.

Results: Of the total 358 patients, 159 (44.4%) were diagnosed with csPCa. On univariable analysis, age, PSA 

density (PSAD), PHI and PI-RADSv2 were associated with csPCa. The area under the ROC curve (AUC) of baseline 

model incorporating age and PSAD was 0.663. The AUC of combining PHI and PI-RADSv2 to baseline model was 

greater than that of PHI alone to baseline model (0.884 vs. 0.807, P < 0.0001) and PI-RADSv2 alone to baseline 

model (0.884 vs. 0.846, P = 0.0002). If biopsy was restricted to patients with PI-RADS 5 as well as PI-RADS 3 or 4 

and PHI ≥ 25, 33.2% of unnecessary biopsy could be avoided at the cost of missing 8.2% of csPCa. 

Conclusions: The combination of PHI and PI-RADSv2 to baseline model incorporating age and PSAD had higher 

accuracy for detection of csPCa compared with PHI or PI-RADSv2 alone.

Keywords: Prostate cancer, Prostate health index, PI-RADS version 2 
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한국	남성의	전립선암	예측을	위한	다중유전자	위험	점수의		
유용성	평가
오종진, 송상헌, 예창희, 김정권, 이학민, 이상철, 홍성규, 변석수, 김은애1, 우은진1

분당서울대학교병원 비뇨의학과서울대학교 의과대학 비뇨의학교실, 1프로카젠

Background: To evaluate an aggregate influence of prostate cancer (PCa) susceptibility variants on the 

development of PCa in Korean men by using polygenic risk score (PRS) approach.

Methods: An analysis of 1,001 cases of PCa and 2,641 controls was performed to: i) identify potential PCa-related 

risk loci in Koreans and ii) validate the cumulative association between these loci and PCa using PRS. Subgroup 

analyses based on risk stratification were conducted to better characterize the potential correlation to key PCa-

related clinical outcomes (e.g., Gleason score, prostate specific antigen levels). The results were replicated using 

514 cases of PCa and 548 controls from an independent cohort. 

Results: Genome-wide association analysis from our discovery cohort revealed 17 candidate SNPs associated 

with PCa showing statistical significance of p<1.0×10-4. Seven variants were located at 8q24.21 (rs1016343, 

rs16901979 and rs13252298 in PRNCR1; rs7837688, rs4242384, rs4242382 and rs1447295 in CASC8). Two variants 

located within HNF1B (rs7501939 and rs4430796) had a significant negative association with PCa risk (OR=0.706 

and 0.747, p=2.78×10-8 and 1.12×10-6, respectively). Of the 9 independent SNPs that remained after LD pruning, 

the top 8 SNPs best predicted PCa risk with an AUC of 0.613 (95% CI: 0.58-0.647). Those with top 20% risk of PRS 

had an approximately two-fold increased risk of developing PCa compared with those having average polygenic 

risk.

Conclusions: Seventeen PCa-risk variants in Korean men were identified; PRSs of a subset of these variants could 

help predict PCa. The addition of individually calculated PRSs improved the accuracy of predicting PCa.

Keywords: Prostate cancer, Polygenic risk score, Prediction
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75세	이상	노인에서	비전이성	전립선암에	대한	로봇이용	근치적		
전립선	적출술과	방사선	치료의	생존율	비교:	다기관연구	
고영휘1, 변석수2, 정재영3, 하유신3, 박성우4, 전성수5, 곽 철6

1영남대학교 의과대학 비뇨의학교실, 영남대학교병원, 2서울대학교 의과대학 비뇨의학교실, 분당서울대학교병원,  
3가톨릭 대학교 의과대학 비뇨의학교실, 가톨릭대학교 서울성모병원, 4부산대학교 의과대학 비뇨의학교실, 양산부산대학교병원, 
5성균관대 의과대학 비뇨의학교실, 성균관의대 삼성서울병원, 6서울대학교 의과대학 비뇨의학교실, 서울대학교병원

Purpose: To investigate the overall survival (OS) and cancer-specific survival (CSS) after robotic-assisted radical 

prostatectomy (RARP) in comparison with radiation therapy (RT) which has long been the recommended modality 

in elderly patients (≥75 years) with non-metastatic prostate cancer (PCa), given contemporary reported life span 

of 79.3 years (2017).

Materials and Methods: Retrospective data were constructed from 7 tertieray hospitals across South Korea in 

which patients aged over 75 years were managed by RARP or RT for localized/locally advanced PCa. To account 

for indication bias, an inverse probability of treatment-weighting (IPTW) was applied based on age and the risk 

stratification of PCa, then IPTW unadjusted and adjusted Cox proportional hazards regression modeling was 

performed. 

Results: Data revealed 1,110 patients with RARP (n=883) or RT (n=227). During mean followup of 74.45months, 

OS (91.9% vs. 91.0%) and CSS (97.8% vs. 98.0%) between each group were similar. After IPTW, 5-years OS and 

OSS was significantly higher in RT than RARP group only in the patient aged over 80 years (97.8% vs. 90.7% 

for OS, 100% vs. 96% for CSS) and low risk stratification (98.9% vs. 96.4% for OS, 100% vs. 98.5% for CSS). In 

multivariate analysis, however, overall mortailty was associated with older age (≥77 years, HR=1.501), concomitant 

diabetes (HR=2.293), and low risk stratification (HR=0.318), and PCa speficic mortality was solely associated with 

low risk stratification (HR=0.243), demonstrating no significant link between the implementation of RARP or RT. 

Conclusion: This study demonstrates that even the patient over 75 years old who could afford to undergo RARP 

for non-metastatic PCa had a similar survival in comparison with RT, regardless of risk stratification. 

Keywords: Mortality, Radiation therapy, Radical prostatectomy, Robotic surgery 
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Incidence	and	mortality	projections	for	major	cancers	
among	Korean	men	until	2034,	with	a	focus	on	prostate	
cancer
박사현, 박은혜, 고영휘, 정재영, 원영주, 정규원
1국립암센터 비뇨의학과, 2국립암센터 중앙암등록본부, 3국립암센터 국가암관리사업본부4영남대학교 의과대학 비뇨의학과

Purpose: The Korean population is rapidly aging, and the cancer burden is expected to change significantly. This 

study aimed to generate projections of incidence and mortality of major cancers among men in Korea until 2034, 

with a special focus on prostate cancer.

Methods: Cancer incidence data from 1999 to 2016 were obtained from the Korea National Cancer Incidence 

Database. Mortality data were obtained from Statistics Korea. The most common cancers among Korean men 

(stomach, colorectum, liver, lung and prostate) were analyzed. To predict the future trends of these cancers, the 

age-period-cohort method was conducted and extrapolated up to 2034.

Results: In Korean men, prostate cancer was the fourth most commonly diagnosed cancer in 2016. Based on newly 

diagnosed cases, the leading cancer site in the year 2034 is expected to be the lung, and the prostate is expected 

to be the second most frequently diagnosed cancer among Korean men. Age-standardized incidence rates of 

the most common cancers in men, except prostate cancer, are expected to decrease until 2034. Lung cancer is 

projected to remain the most common cause of cancer-related mortality until 2034, and the highest estimated 

change in cancer deaths is expected to be for prostate cancer.

Conclusions: In Korea, the incidence and mortality of prostate cancer is expected to increase markedly in the 

period up to 2034, particularly in older men. Concerted efforts in screening, diagnosis, and treatment strategies 

should be considered by healthcare planners and providers.

Keywords: Prostate cancer

Withdrawal
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전립선암에	대한	인식이	보편적이지	않은	나라에서	반복적인	PSA	
선별검사는	그	치료패턴에	영향을	미치는가:	건강보험	데이터	연구
고영휘1, 김상원1,2

1Department of Urology, College of Medicine, Yeungnam University, Daegu, Republic of Korea,  
2Medical Research Center, College of Medicine, Yeungnam University, Daegu, Korea

Purpose: To investigate the real-world prevalence of repeated prostate specific antigen (PSA) screening in Korea 

and its influence on the treatment pattern of the prostate cancer (PCa) over the last decade, during which PCa 

has become the 3rd most popular male cancer and PSA test has gained minimal social interest.

Materials and Methods: From Korean health insurance data, men with newly diagnosed PCa from 2008 through 

2016 were identified, then the treatment modalities between the repeated PSA screening (defined as at least three 

PSA tests during minimal 2 years before registration) and non-screening groups (when the first PSA test was 

performed within 3 months before registration) were compared. 

Results: Among 73,280 men with PCa, only 27.7% met the criteria for screening. In contrast with the continuous 

increase in the screening population from 334 men in 2008 to 5,049 men in 2016, the non-screening population 

remained low at 1,543 men in 2008 and 1,819 men in 2016 (p<.001). During these periods, more patients 

underwent local therapy (prostatectomy or radiation) in the screening population compared to their non-screened 

counterparts (59.8% vs 46.7%, p<.001), and fewer patients underwent systemic therapy (chemotherapy or 

hormone) (40.2% vs 53.3%, p<.001). Multivariate analysis adjusting other variables demonstrated 2-fold higher 

mortality in the non-screening population (HR=2.05, p<.0001).

Conclusions: Among the patients newly diagnosed with PCa, only about a quarter received repeated PSA 

screening. However, these patients showed a higher probability of local treatment than the systemic one as well as 

prolonged overall survival in comparison with non-screened counterparts.

Keywords: Prostate cancer, Screening, Prostate specific antigen
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전립선암	환자에서	남성호르몬	박탈요법과	치매의	연관성
김종원, 김도경1, 이혜선2, 박주영2, 하지수, 이돈구, 안현규, 조강수
연세의대 강남세브란스병원 비뇨의학과, 1순천향의대 순천향대학교병원 비뇨의학과, 2연세의대 의생명시스템정보학교실

There has been the controversy about the effect of androgen deprivation therapy (ADT) on the occurrence 

of dementia. We performed a nationwide population-based cohort study to investigate the risk of dementia 

associated with ADT in men with prostate cancer. A total of 218,203 men with prostate cancer were identified 

between 2008 and 2017 from the nationwide claims database in Korea. A total of 132,700 patients fitted inclusion 

and exclusion criteria were included for the analysis. For the adjustment comorbidities between the cohorts, 1:1 

exact matching was used. Kaplan-Meier survival analysis was used to estimate cumulative incidence of dementia. 

Cox proportional hazard regression models was used to estimate adjusted hazard ratios (HRs) and 95% confidence 

intervals (CIs) of events associated with ADT. After 1:1 exact matching, a total of 44,854 men with prostate 

cancer were selected for main analysis. Univariable analysis revealed that ADT group had higher cumulative 

incidence of overall dementia (log-rank p = 0.0007) and Alzheimer’s dementia (log-rank p = 0.0006) than non-ADT 

group. However, there was no difference in cumulative incidence of vascular dementia according to use of ADT 

(log-rank p = 0.7473) (Fig. 1). In multivariable Cox regression analysis, ADT group was also significantly associated 

with an increased risk of overall dementia (HR, 1.091; 95% CIs, 1.029-1.157; p = 0.0033) and Alzheimer’s dementia 

(HR, 1.110; 95% CIs 1.040 – 1.185, p = 0.0017) compared to non-ADT group. However, there was no difference in 

vascular dementia between ADT and non-ADT groups (HR, 1.091; 95% Cis, 1.029-1.157; p = 0.9406). In conclusion, 

the risk of overall dementia increased in men who underwent ADT. According to subtypes of dementia, ADT was 

associated with an increased risk of Alzheimer’s dementia, but not with vascular dementia.

Keywords: Androgen deprivation therapy, Dementia, Prostate cancer
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Changes	in	Beck	Depression	Inventory	scores	in	prostate	
cancer	patients	undergoing	androgen	deprivation	therapy	or	
prostatectomy
박일우, 박태영, 박건현, 윤상진, 정한, 김태범, 정경진, 오진규, 김광택, 김창희
가천대학교 길병원 비뇨의학과

Background and Objectives: Androgen deprivation therapy (ADT) has seen increasing use as a prostate cancer 

treatment in recent years and has proven medically effective in numerous contexts. The treatment, however, is 

associated with a host of side effects including depression. Managing the psychological wellbeing of prostate 

cancer patients is important for maximizing their survival outcomes. Thus, this study aimed to evaluate depressive 

symptomatology in patients with androgen deprivation therapy (ADT) compared with that in patients who 

underwent prostatectomy and to explore the factors that affect depressive symptoms, which might occur during 

ADT. 

Materials and Methods: One hundred and seven patients undergoing ADT (ADT group) and prostatectomy 

(Operation group) were enrolled. Adjustments were made for differences in characteristics between groups using 

a propensity score model with stabilized weights before treatment. Depressive symptoms between groups were 

compared using the Beck Depression Inventory (BDI) before treatment and six months after treatment initiation. 

To identify factors affecting depressive symptoms during ADT, multivariate regression analysis was performed 

on the mean change in BDI score, age, body mass index, testosterone level, prostate-specific antigen level, the 

international index of erectile function (IIEF), and the Gleason score. 

Results: The BDI score significantly increased in the ADT group compared to the operation group six months 

after treatment initiation (p < 0.001). Multivariate regression analysis revealed that before ADT, the BDI score was 

higher by 0.446 according to the IIEF. During ADT, the BDI score increased by 1.579 according to changes in BMI (p 

= 0.021) and decreased by 0.01 according to changes in testosterone levels (p = 0.034).

Conclusion: Depressive symptoms can be exacerbated in prostate cancer patients undergoing ADT. Efforts are 

needed to diagnose and treat depression appropriately, especially if depressive symptoms change in ADT patients 

with a high IIEF score before ADT, or reduced testosterone levels or increased BMI during ADT.

Keywords: Quality of life, Prostate cancer, Depression, Androgen deprivation therapy
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The	effect	of	metformin	use	and	the	incidence	of	prostate	
cancer	in	type	2	diabetes	mellitus	patients:	A	nationwide	
population-based	study
Ho Won Kang, Kyeong Kim, Hee Youn Lee, Sung Pil Seo, Won Tae Kim, Yong-June Kim, 
Seok-Joong Yun, Sang-Cheol Lee, Wun-Jae Kim
충북대학교 의과대학 비뇨의학교실

Purpose: Metformin has been known to have an antitumor effect in various cancers. However, the effect in 

prostate cancer (PCa) are controversial. The current study investigated the effect of metformin on the incidence 

of PCa.

Materials and Methods: The database was provided by the National Health Insurance Service of the Republic of 

Korea. A cohort of patients with newly diagnosed type 2 diabetes mellitus (DM) in 2007 was identified. To remove 

the insulin bias, cohort was divided into regular insulin users and insulin nonusers group.

Results: A total of 171,709 patients were newly diagnosis in 2007 in Korea. Among them, 75,624 regular DM drug 

users were finally enrolled for the study. Patients who had claimed for anti-diabetic drugs less than 6 months or 

irregular drug users were excluded (Figure 1 and Table 1). In insulin nonuser group, the cumulative PCa incidence 

rate in metformin users was not statistically different from that of metformin nonusers (P= 0.28, by the Wilcoxon 

test) (Figure 2). Relative risk of PCa development among metformin users was not significant in the insulin 

nonuser group. Thiazolidinedione, sulfonylurea, regular metformin, and duration of metformin did not affect the 

difference of PCa incidence (Table 2). 

Conclusions: Metformin use could not decrease the incidence of PCa in type 2 DM patients.

Keywords: Prostate cancer, Metformin, Diabetes
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호르몬	감수성	전립선암	환자에서	ADT	+	abiraterone/	
prednisone과	ADT	+	Docetaxel의	단기간	결과와	안전성	비교
박동진1, 권태균2,3, 최석환2,4, 박재영5, 정재영6, 하홍구7, 전성수8, 홍성후9, 안한종10, 이승환11, 조진선12,  
박성우13, 권세윤1, 조정기14, 박홍석15, 이상철16, 권동득17, 이영구18, 정재승19, 박진성20, 곽철21

1동국대학교 의과대학 비뇨의학교실, 2경북대학교 의과대학 비뇨의학교실, 3칠곡경북대학교병원 비뇨의학과,  
4경북대학교병원 비뇨의학과, 5고려대학교 안산병원 비뇨의학과, 6국립암센터, 7부산대학교병원 의과대학 비뇨의학교실,  
8성균관대학교 의과대학 삼성서울병원 비뇨의학과, 9가톨릭대학교 의과대학 서울성모병원 비뇨의학과,  
10울산대학교 의과대학 서울아산병원 비뇨의학과, 11연세대학교 의과대학 신촌세브란스병원 비뇨의학과,  
12한림대학교 의과대학 성심병원 비뇨의학과, 13양산부산대학교병원 비뇨의학과, 14한양대학교병원 비뇨의학과,  
15고려대학교 의과대학 구로병원 비뇨의학과, 16서울대학교 의과대학 분당서울대학교병원 비뇨의학과,  
17화순전남대학교병원 비뇨의학과, 18한림대학교 의과대학 강남성심병원 비뇨의학과, 19인제대학교 의과대학 해운대백병원 비뇨의학과,  
20을지대학교 의학과 을지대학교병원 비뇨의학과, 21서울대학교 의과대학 서울대학교병원 비뇨의학과

Introduction: This study aimed to compare short-term outcomes and safety profiles of ADT + abiraterone/

prednisone versus ADT + docetaxel in metastatic hormone-sensitive prostate cancer (mHSPC) patients.

Materials and Methods: Among patients in a prospective cohort study for metastatic prostate cancer, 60 patients 

who underwent ADT + Abiraterone/prednisone or ADT + docetaxel as a primary systemic treatment for mHSPC 

were included. Whole patients were divided into two groups for an analysis: ADT + Abiraterone/prednisone group 

(n = 42) and ADT + docetaxel group (n = 18). We compared demographics, medical histories, baseline cancer 

status, initial laboratory tests, metastatic burden, systemic therapy response for mHSPC, progression after mHSPC 

treatment, adverse effect, and follow up information and survival data between the 2 groups. 

Results: There was no significant difference in demographics, medical histories, prior definitive treatment, and 

baseline cancer status. In metastatic burden, the rate of pelvic lymph node metastasis was higher in ADT + 

abiraterone/prednisone group (81.0% vs. 27.8%, p < 0.001). ADT + abiraterone/prednisone group had a lower 

adverse effect rate than another group (7.1% vs. 27.8%, p = 0.045). All patients had survived. The oncologic 

outcome and total follow-up period were not significantly different between the 2 groups.

Conclusions: Compared with ADT 

+ docetaxel, ADT + abiraterone/

prednisone had a similar treatment 

effect and lower adverse effect 

rate. For a better conclusion, a 

long-term follow-up for the 2 

groups was required.

Keywords: mHSPC, Abiraterone, 
Docetaxel
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한국인	전이성	전립선암에서의	고위험군을	결정하는	적절한	뼈전이	
숫자의	기준에	대한	연구
유상현, 윤현식, 정규환, 박대형, 이수빈, 김경훈, 서준교, 육형동, 정창욱, 김현회, 구자현, 곽 철
서울대학교 의과대학 비뇨의학교실

Objective: When clinicians define high volume metastatic prostate cancer (mPC), they usually used criteria 

from the CHAARTED trial or the LATTITUDE trial. These trials defined high volume mPC as the number of bone 

metastases, restpectively ≥4 and ≥3 of lesions. However, because these trials were mainly conducted in western 

countries, the criteria to define high volume group in Koreans may be different. Therefore we evaluated the 

suitable criteria of high volume mPC in Koreans. 

Material and Methods: We analyzed 247 patients who initially diagnosed with metastatic prostate cancer (mPC) 

in Seoul National University Hospital from March 2000 to December 2019. All patients were treated with androgen 

depression therapy for initial treatment, and at the time of diagnosis, they had a wholebody PET-MRI or bone scan 

test. We reviewed the number of bone metastatic lesions in each patient, and analyzed how many bone metastatic 

lesions were suitable as a reference point for dividing the high and low risk groups of metastatic prostate cancer 

through Hazard Ratio(HR) smoothing. We used Kaplan-Meier survival analysis and Cox proportional risk model as a 

statistical analysis.

Results: Through HR smoothing, we found that if patients had more than 11 lesions, the HR of death had 

increased. Therefore, we divided two groups; bone lesions ≥11, high volume group; bone lesions ≤10, low volume 

group. When we analyzed the survival based on the modified criteria, the high volume group showed significantly 

lower survival rate than the low volume group in five-year progression free survival (20.3% vs. 49.3%, p<0.001) 

and five-year overall survival (36.2% vs. 56.7%, p<0.001). The high volume group showed statistically significant 

hazard ratio (HR) of the tumor progression and death (HR 2.01, 95% CI 1.35-2.99, p=0.001 and HR 2.29, 95% CI 

1.51-3.49, p<0.001). The results obtained from the CHARRTED criteria and LATTITUDE criteria were as follows; 

CHARRTED: progression HR 1.53, 95% CI 0.90-2.59, p=0.117, death HR 1.43, 0.87-2.36, p=0.157; LATTITUED: 

progression HR 1.38, 95% CI 0.89-2.15, p=0.150, death HR 1.64, 95% CI 1.02-2.63, p=0.042. 

Conclusion: In Koreans, the number of bone lesions to define the high volume in metastatic prostate cancer was 

different from those of previous trials. It may suggest additional information to set a treatment plan for metastatic 

prostate cancer.

Keywords: Prostate cancer, Bone metastasis, High volume
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정낭	침범	전립선암에서	수술	후	방사선치료의	시기에	따른	예후의	
차이	
김휘우, 홍준혁, 김청수, 안한종
울산대학교 서울아산병원 비뇨의학교실

Purpose: This study aimed to evaluate the impact of timing of postoperative radiotherapy (RT) on survival 

outcomes in pathologic T3b prostate cancer (PCa).

Methods: This study is a single-center retrospective study with patients who had diagnosed as pathologic T3b 

PCa after radical prostatectomy (RP) and received postoperative RT after RP. Patients were divided into three 

groups: Patients who received postoperative RT without evidence of biochemical recurrence (BCR) (Early salvage 

RT), patients who received RT after BCR (Salvage RT), and patients who received RT after more than 6 months of 

androgen deprivation therapy (ADT) after BCR (Delayed RT). Patients who were treated with only postoperative 

ADT were designated as control group. Radiographic progression-free survival (rPFS) and cancer specific survival 

(CSS) were analyzed with Cox-proportional model and Kaplan-Meier model after propensity score matching. 

Result: A total of 273 patients who underwent RP and diagnosed as pathologic T3b PCa from 2007 to 2017 were 

analyzed after propensity score matching. Overall median rPFS and CSS were 36.8 months and 51.4 months after 

secondary treatment, respectively. Early salvage group showed significantly less radiographic progression (HR 0.070, 

p=0.009) and cancer-specific death (log rank p = 0.008) than other groups. There are no differences in rPFS and 

CSS between Salvage or Delayed RT group compared with ADT only group. Kaplan-Meier analysis showed better 

PFS and CSS in Early salvage RT group. In addition, comparing to the group who were followed up without any 

secondary treatment, Early salvage RT group noted less BCR (HR 0.114, p<0.001).

Conclusion: Clinicians should consider early salvage RT with patients who were confirmed as pathologic T3b PCa 

after RP.

Keywords: Prostate cancer, Radiotherapy, Survival
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MRI/TRUS	소프트웨어	융합	전립선조직검사에서	PI-RADS	
version	2에	따른	peripheral	zone과	transitional	zone	병변의		
전립선암	진단률	비교
송원훈, 이단비, 백승룡, 이승수, 남종길, 박성우
양산부산대학교병원 비뇨의학과

Objectives: In PI-RADS version 2 using mpMRI, the scoring system for peripheral zone and transitional zone lesions 

is different. The prostate cancer diagnosis rate of peripheral and transitional zone lesions according to PI-RADS 

version 2 in MRI/TRUS software fusion prostate biopsy was compared.

Materials and Methods: From October 2019 to May 2020, a total of 126 patients who underwent mpMRI and who 

underwent MRI/TRUS software fusion prostate biopsy were analyzed retrospectively. The diagnostic rates of the 

overall prostate cancer and clinically significant prostate cancer (csPCa) of the two groups of peripheral (PZ) and 

transitional zone lesions (TZ) according to the Prostate Image Reporting and Data System (PI-RADS) version 2 

were compared.

Results: The number of patients, region of interest (ROI), PSA of the PZ and TZ were 56, 70, 6.3 (0.8-269.0), 

and 70, 96, 7.1 (0.008-121.0), respectively. The number of PI-RADS 3, 4, 5 of the PZ and TZ were 34 (48.6%), 31 

(44.3%), 4 (5.7%), and 36 (37.5), 47 (49.0), 12 (12.5), respectively. The csPCa diagnosis rates for PI-RADS 3, 4, 5 

of the PZ and TZ in overall lesion were 5.9% and 2.8% (P=0.522), 51.6% and 23.4% (P=0.028), 75.0% and 41.7% 

(P=0.319), respectively. The csPCa diagnosis rates in target lesions for PI-RADS 3, 4, 5 of the PZ and TZ were 5.9% 

and 0.0% (P=0.140), 45.2% and 10.6% (P=0.002), 75.0% and 14.7% (P=0.319), respectively.

Conclusion: The diagnosis rate in the PZ was significantly higher than that of the TZ in PI-RADS version 2. It may 

be necessary to improve the interpretation of PI-RADS for the transitional zone.

Keywords: Prostate cancer, PI-RADS version 2, Peripheral and transitional zone
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[F-18]Florastamin	PET/CT	for	prostate	cancer	screening	of	
men	with	low	to	intermediate	PSA	levels:	a	Pilot	study
Hyong Woo Moon, Sonya Youngju Park1, Yong Hyun Park, Woong Jin Bae, Hyuk Jin Cho, 
U-Syn Ha, Sung-Hoo Hong, Sae Woong Kim, Ie Ryung Yoo1, Ji Youl Lee
The Catholic University of Korea, Seoul St. Mary's Hospital,  
1Nuclear medicine, The Catholic University of Korea, Seoul St. Mary's Hospital, Urology

Background: Research on PSMA PET/CT and pending FDA approval are predominantly aimed towards biochemical 

recurrence, rather than presurgical staging. Studies on the latter indication have almost exclusively investigated 

biopsy-proven cancers.

Objectives: We herein present the first in-man clinical evaluation of a novel F-18 labelled PSMA ligand, 

Florastamin, in screening for prostate cancer.

Materials and Methods: We recruited 2 men with PSA levels between 3 (the threshold for biopsy) and 20 n/mL. 

A mean dose of 267-370 MBq (8-10 mCi) was administered. Whole-body images were acquired at 90 minutes 

postinjection, followed by an additional pelvic PET/CT acquisition 30 minutes later. Conventional imaging (MRI) 

was performed within one week of, usually preceding, the PET/CT. PET/CT findings were compared to preoperative 

diagnostic MRI and correlated with final biopsy pathology.

Results and Conclusion: Tweny-one patients, who had a median PSA of 7.02 ng/mL (range 3.24-18.6) were 

endolled in this study. Thirteen patients were biopsy-proven with prostate cancer, of which four were low-risk and 

nine were intermediate risk. PET/CT visual analysis identified abnormal [F-18]Florastamin uptake in at least one 

primary prostatic tumor focus in 11/13 patients at 90 minutes and 12/13 patients at 120 minutes. The sensitivity, 

specificity and accuracy was 45.8%, 37.2% and 89.9% for MRI, and 3.3%, 99.3% and 97.0% for [F-18]Florastamin 

at 60 minutes, respectively. Delayed imaging showed comparable accuracy. [F-18]Florastamin is a promising PET 

tracer that correctly identifies foci of cancer within the prostate with a higher acuracy that conventional imaging 

(MRI), and may be helpful in stratification of patients with low to intermediate PSA levels to better assess the need 

for an invasive biopsy. 

 

Keywords: Prostate cancer, PSMA, PET-CT
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로봇	보조	복강경	근치적	전립선적출술	중	직장	냉각	장치
(BelloCoolTM)를	이용한	골반	저체온증	치료의	적합성	및	안전성:		
제	I/II	상	임상시험
박대형, 유상현, 윤현식, 정규환, 이경채, 도밍턴, 김환익, 서준교, 육형동, 구자현, 곽 철, 김현회, 정창욱
서울대학교 의과대학 비뇨의학과

Purpose: We evaluated the safety of pelvic hypothermia using a licensed rectal cooling balloon device (BelloCoolTM) 

during robot-assisted Laparoscopic radical prostatectomy (RALP), as a potential therapy to minimize urinary or 

sexual dysfunction after surgery. 

Methods: We conducted a prospective phase I/II trial. We enrolled 20 patients who underwent RALP from October 

2019 to April 2020. The inclusion criteria were patients with prostate cancer who planned RALP, who had an 

International Index of Erectile Function-5 score of 12 or higher. Regional pelvic cooling was achieved using a rectal 

cooling balloon. The primary outcome was the rate of device-related complication. The temperature of the rectal 

balloon, the proximal and distal temperatures of the neurovascular nerve bundle were measured during surgery 

to evaluate the feasibility of the device. The immediate postoperative inflammatory response and postoperative 

complications were analyzed.

Results: Pelvic hypothermia was achieved in all patients. The median temperature of the rectal balloon was 4.2°

C. The lowest median temperature of the neurovascular nerve bundle was 24.9°C (IQR 22.4-26.9). There were five 

cases of Clavien-Dindo grade I complication (acute urinary retention, Foley catheter obstruction, unstable angina 

and leg numbness), two cases of grade II complication (wound bleeding and hematuria), and one case of grade IIIa 

complication (ischemic heart disease). However, those were not device-related complications.

Conclusion: Pelvic hypothermia therapy using a rectal cooling balloon device during RALP was safe and feasible. 

Confirmatory trial to assess the effect of this device to improve urinary and sexual function after radical 

prostatectomy is warranted. Figure 1. BelloCoolTM, a licensed rectal cooling balloon device.

Keywords: Hypothermia, Prostatectomy, Rectal cooling
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글리슨	점수	6점의	중간위험도	전립선암의	잠재적	예후인자에	대한	
연구
노 진, 오종진, 안형우, 황성일, 이학종, 송상헌, 김학주, 홍성규
분당서울대학교병원 비뇨의학과교실

Background: To identify potential prognostic factors among patients with favorable intermediate risk prostate 

cancer with a biopsy Gleason score 6.

Patients and Methods: From 2003 to 2019, favorable intermediate risk patients who underwent radical 

prostatectomy were included in this study. All patients were evaluated preoperatively with MRI. Using PIRADS 

scores, patients were divided into two groups, and clinic-pathological outcomes were compared. The impact of 

preoperative factors on significant pathologic Gleason score upgrading (≥4+3) and biochemical recurrence were 

assessed via multivariate analysis. Subgroup analysis was performed in patients with PIRADS ≤ 2. 

Results: Among the 239 patients, 116 (48.5%) were MRI-negative (PIRADS ≤ 3) and 123 (51.5%) were MRI-positive 

(PIRADS >3). Six patients in the MRI-negative group (5.2%) were characterized as requiring significant pathologic 

Gleason score upgrading compared with 34 patients (27.6%) in the MRI-positive group (p<0.001). PIRADS score 

was shown to be a significant predictor of significant pathologic Gleason score upgrading (OR=6.246, p<0.001) 

and biochemical recurrence (HR=2.595, p=0.043). 10-years biochemical recurrence-free survival was estimated 

to be 84.4% and 72.6% in the MRI-negative and MRI-positive groups (p=0.035). In the 79 patients with PIRADS ≤ 

2, tumor length in biopsy cores was identified as a significant predictor of pathologic Gleason score (OR=11.336, 

p=0.014).

Conclusions: Among the patients with favorable intermediate risk prostate cancer with a biopsy Gleason score 

6, preoperative MRI was capable of predicting significant pathologic Gleason score upgrading and biochemical 

recurrence. Especially, the patients with PIRADS ≤ 2 and low biopsy tumor length could be a potential candidate 

to active surveillance.

Keywords: Prostate cancer, Intermediate risk group, MRI
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MR	fusion	biopsy는	초보자의	경험의	차이를	극복할수	있게		
해줄까?
이권경, 박시균, 강병진, 박지훈, 김경환, 구자윤, 하홍구
부산대학교 의과대학 비뇨기과학 교실

Introduction and Objectives: As is well known, it is understood that the Cancer detection rate (CDR) in prostate 

biopsy varies according to the experience. Besides that, MR fusion Targeted biopsy (MRBx) is known to be more 

effective in the detection of clinically significant PCA (csPCA, GS>6) than clinically insignificant PCA (GS=6) Thus, 

we analyzed the effectiveness of Sono-guided Systematic biopsy (SBx) and MRBx, and assessed whether MRBx 

can help beginners overcome differences in experience.

Materials and Methods: We have monitored 1,561 prostate biopsy samples, which were performed between 

2017.03 and 2019.02.Of these, only biopsy performed by A, B and C was classified and only the patients under 

PSA10, which is gray zone, were included. <Table 1>

Result: If you look at A and C, who tried more MR fushions as a beginner, gradually between 20 and 40 cases, the 

overall CDR and cs PCA DR do not show much difference. B, on the other hand, shows gradual increase to 100 

cases. (Row 1,2) What`s more surprising is that only 10th case of MRBx by A & C show significant increases in 

overall CDRs and csPCA DR (Row 4 A, C) 

This is because A & C tried more MRBx 

as a beginner, obviously (Row 1 A, C) But 

because why B tried MRBx more after 

100 cases (Row 1B), he get only gradual 

increase in overall CDRs and csPCA DR 

(Row 2B)

Conclusion: It can be possible that More try 

MRBx at the begin, Eariler you get experts 

hands

Keywords: MR fusion biopsy, Systematic 
biopsy, Beginner
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전립선암	진단에	있어서의	Prostate	Health	Index	(PHI)의	유용성
김재윤, 조대연, 성락희, 정재용, 유지형
인제대학교 의과대학 비뇨기과학교실

Purpose: We aimed to evaluate the usefulness of the Beckman Coulter prostate health index (PHI) comparing 

with tPSA and its derivatives in predicting the presence and aggressiveness of prostate cancer (PCa) in Korean 

population.

Meterial and Methods: A total of 140 men who underwent their first prostate biopsy were included in this 

prospective, observational study. Diagnostic accuracy of tPSA, free PSA, %fPSA, p2PSA, %p2PSA, and the PHI was 

assessed by receiver operating characteristic curve analyses and logistic regression analyses.

Results: Overall, PCa was detected in 60 (42.9%) subjects and 51 (85%) was significant cancer, gleason’s score ≥

7. PHI was the most accurate predictors of PCa and significantly outperformed tPSA (p= 0.036); area under the 

curve for tPSA and PHI was 0.630 and 0.722, respectively. Additionally, PHI was also the stronger predictor of PCa 

with Gleason score ≥ 7 than total PSA with significant difference (p=0.022).

Conclusion: This study shows PHI is superior to total PSA in predicting the presence and aggressiveness of PCa in 

Korean men. The PHI improve detection of PCa and provide prognostic information.

 

Keywords: Prostate cancer, Prostate health index, Diagnostic accuracy
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낮은	위험도를	가진	전립선암	환자군들에	있어서	grade	group	1,	2의	
생존율	비교
이민승, 김학주, 송상헌, 김정권, 이학민, 이상철, 변석수, 이상은, 홍성규
분당서울대학교병원

Objectives: To investigate the comparison of Grade group 1 (GG1) and Grade group 2 (GG2) on survival outcomes 

in low risk patients with prostate cancer who underwent radical prostatectomy (RP).

Methods: From November 2003 to December 2019, 1983 GG1 and GG2 prostate cancer patients who underwent 

RP at a single institution were enrolled in the study. All patients were divided into two groups according to biopsy 

results at diagnosis and peri-operative parameters and recurrence outcomes were compared. Multivariate Cox 

proportional hazard analysis was performed to identify the significance of biopsy results regarding prostate cancer 

progression.

Results: Among a total 1983 prostate cancer patients who have low risk (PSA <10, Clinical T stage ≤T2a), 1188 

patients had GG1 and 795 patients had GG2 prostate cancer. GG1 patients had a lower rate of positive surgical 

margin, seminal vesicle invasion than GG2 patients (14.4% vs 19.2%, 0.8% vs 2.6%, P<0.005), and the rate of 

upgrading Pathologic results was higher (75.8% vs 30.9%, P<0.005). During median follow-up of 63 months, 

biochemical recurrence-free survival rates were 95.0% in GG1 and 91.6% in GG2 (p<0.005), and overall survival 

97.1% in GG1 group and 97.7% in GG2 (p=0.451). Multivariate analysis showed that positive core number (hazard 

ratio [HR] 1.085, p=0.035), Pathological Gleason score (HR 1.747, p<0.005), Positive surgical margin (HR 2.805, 

p<0.005), Seminal vesicle invasion (HR 4.191, p<0.005), were significant predictors of biochemical recurrence.

Conclusions: Among prostate cancer patients who underwent RP, patients with GG2 showed worse prognosis 

regarding biochemical recurrence. Considering this difference in recurrence, active surveillance in GG2 still seems 

to require further research.

Keywords: Survival, Grade group, Prostate cancer
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Prostate	biopsy	is	unnecessary	in	low	Prostate	Imaging	-	
Reporting	and	Data	System	(PI-RADS)	score	lesions
Dong Soo Kim, Dong-Gi Lee, Gyeuong Eun Min, Seung Hyun Jeon, Hyung-Lae Lee, Sun-Ju Lee, 
Choong Hyun Lee, Sung-Goo Chang, Sung Kyoung Moon1, Joo Won Lim1, Sang Hyub Lee
Department of Urology, Kyung Hee University School of Medicine,  
1Department of Radiology, Kyung Hee University School of Medicine

Purpose: We evaluated whether the Prostate Imaging - Reporting and Data System (PI-RADS) could reduce 

unnecessary prostate biopsies.

Materials and Methods: Patients with prostate-specific antigen (PSA) levels ≤ 20 ng/ml who underwent prostate 

magnetic resonance imaging (MRI) for evaluation from January 2018 to November 2019 were analyzed. Among 

them, 105 patients who received transrectal ultrasonography (TRUS)-guided biopsy were included. PSA, PI-RADS 

scores, biopsy results and Gleason scores (GS) were evaluated. Biopsies with GS higher than 3+4 were considered 

significant and biopsies with no cancer or Gleason 3+3 were considered insignificant.

Results: Among the 105 patients, 45 patients had low PI-RADS and 60 showed high PI-RADS scores. There were 

no patients with significant prostate cancer in the low PI-RADS groups. For the high PI-RADS group, 28 (46.7%) 

had significant cancer and 32 (53.3%) had insignificant cancer. The sensitivity and specificity of high PI-RADS to 

detect significant cancer was 100% and 58.4%. Positive predictive value was 46.7% and negative predictive value 

100%.

Conclusions: Low PI-RADS scores on MRI did not show significant prostate cancer and surveillance should be 

considered in selected cases to prevent unnecessary invasive procedures and overdiagnosis.

Keywords: Prostate cancer, Magnetic resonance imaging, Biopsy
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전립선암	환자에서	남성	호르몬	차단	요법이	치매	발생에	미치는	효과:	
한국	보험공단자료를	이용한	후향적	Propensity	점수	매칭	연구
김성한1, 김영애2, 이강현1, 양민수3, 박종환3, 김수현4, 정재영1

1비뇨의학과, 2암정책과, 3건강보험연구과, 4신경과

Background: Androgen deprivation therapy (ADT) is designed to block androgen, also known as testosterone 

to prevent the progression of prostate cancer (PC). The andropause brings in multiple adverse effects, such as 

obesity, anemia, osteoporosis, gynecomastia, muscular atrophy, and mood changes, depending on the duration 

of administration, type of combinational agents used. Recent reports have suggested a dementia-like cognitive 

dysfunction as a side effect of ADT.

Objective: This study aimed to evaluate the duration effect of androgen deprivation therapy (ADT) on the 

prevalence of dementia in patients with prostate cancer (PC) using population-based data from the Korean 

National Insurance Database. 

Method: Between 2003 and 2013, 31571 patients with PC diagnosed under the C61 and aged >50-year-old were 

selected after the exclusion of those with cerebrovascular disease and dementia before or within 3-month-

ADT and with surgical castration. A total of 9798 patients were grouped into ADT and non-ADT group after 1:1 

Propensity-score (PS) matching for differential baseline characteristics. The ADT and non-ADT groups were then 

compared statistically to define the significant relationship between ADT duration and prevalence of dementia 

which were Parkinson, Alzheimer and vascular and other types of dementia with a statistical significance of 

p-values less than 0.05. 

Results: After PS matching, two groups were insignificantly different for age, body mass index, SEER stage, 

year of dementia diagnosis, smoking state, underlying disease, and current anticoagulant history (p>0.05). The 

multivariate analysis showed that age, obesity, ex-smoker history, Charlson comorbidity index, and ADT duration 

were significant risk factors for dementia (p<0.05). Especially the ADT duration of 6-12-month (Hazard ratio [HR], 

1.445) and of 24-month longer (HR, 0.621) duration had a significantly different prognostic direction for dementia 

prevalence. Further multivariate analyses for dementia subtype showed that ADT duration affected significantly on 

Alzheimer's and vascular dementia types (p<0.05). 

Conclusion: The study showed that the prevalence of dementia was affected differently by the ADT according to 

its duration. 

Keywords: Prostate cancer, Prevalence, Dementia, Hormonal therapy, Matching



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

159

e-PO
STER

e-PO
STER

e-VIDEO

e-VIDEO

Index

Index

E-117

Gleason	score	upgrading	according	to	the	numbers	of	target	
biopsy	cores
Jae Hoon Chung, Wan Song, Minyong Kang, Hyun Hwan Song, Hwang Gyun Jeon,  
Byong Chang Jeong, Seong IL Seo, Seong Soo Jeon, Hyun Moo Lee, Byung Kwan Park1

Department of Urology, Samsung Medical Center, Sungkyunkwan University,  
1Department of Radiology, Samsung Medical Center, Sungkyunkwan University

Background: Recently, with increase in pre-biopsy MRI, target biopsy is widely used for detection of the prostate 

cancer (PCa). Transrectal ultrasonography (TRUS) biopsy is very important not only for the diagnosis of PCa but 

also for the direction of treatment.However, in some cases, the gleason score (GS) is upgraded compared to the 

biopsy after radical prostatectomy (RP). We evaluated the numbers of target biopsy cores affecting GS upgrading.

Objectives: We retrospectively analyzed 404 patients who received RP from May 2017 to April 2020 who had 

undergone target biopsy before surgery. The baseline characteristics of patients and the pathological outcomes of 

TRUS biopsy and RP specimens were compared.

Materials and Methods: GS upgrade was confirmed in 145 out of 404 patients. There was a significant difference 

between the GS upgrade group and the non-upgrade group in the PIRAD score, clinical T stage, and number of 

target biopsy cores before surgery (Table 1). GS upgrade occurred in 40.70% when the number of target biopsy 

cores was 4 or less, and GS upgrade was confirmed in 27.40% when it was 5 or more. There were no differences 

in pathologic outcomes of RP specimens as a result of propsensity score matching by dividing the target biopsy 

cores into groups of less than 5, 5 or more into 2 groups, but there was a significant difference in the ratio of GS 

and GS upgrade of TRUS biopsy (Table 2). 

Results and Conclusion: In this study, it was confirmed that the rate of GS upgrade was significantly lower in the 

number of target biopsy cores was 5 or more group compared to the case with number of target biopsy cores less 

than 5.

Keywords: Prostatic Neoplasms, Biopsy, Multiparametric Magnetic Resonance Imaging
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Comparison	of	biparametric	MRI	and	multiparametric	
MRI	in	prostate	cancer	diagnosis:	Is	multiparametric	MRI	
necessary	for	detection	of	clinically	significant	prostate	
cancer?
박지훈, 강병진, 박시균, 이권경, 김경환, 구자윤, 하홍구
부산대학교 의과대학 비뇨기과학교실

Introduction: In PI-RADS, dynamic contrast enhancement (DCE) plays a role of distinguishing between PI-RADS 

3 and 4 according to DCE in the DWI 3 lesion of the peripheral zone. It is argued that biparametric MRI(bpMRI) 

without the DCE protocol is sufficient to detect clinically significant prostate cancer (csPCa).

Materials and Methods: Among patients diagnosed with PCa by performing MR-fusion prostate biopsy (PBx) after 

bpMRI at Pusan National University Hospital from July 2017 to February 2020, patients undergoing mpMRI and 

radical prostatectomy (RP) in the same hospital enrolled. The ISUP group of PBx and RP and the PI-RADS score of 

bpMRI and mpMRI were compared and evaluated. Gleason score (GS) 7 or higher was defined as csPCa.

Results: The average age of 106 enrolled children was 65.83 (95% CI 64.753-66.907), and the average PSA was 

10.5047 (95% CI 8.124-12.885). When evaluating changes in PI-RADS scores of bpMRI and mpMRI in the ISUP 

group diagnosed with PBx and RP, it was found that the PI-RADS score changes less as the ISUP group increases 

(Table 1). It showed that there was a significant relationship with the consistency of PI-RADS score in csPCa 

compared to GS6 PCa (Table 2).

Conclusion: As for csPCa, the difference in PI-RADS score between bpMRI and mpMRI is insignificant, so it can be 

considered that bpMRI is sufficient to diagnose csPCa.

Keywords: Biparametric MRI, Clinically significant prostate cancer, PI-RADS
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근치적	전립선	절제술에서	술	후	요실금의	회복을	예측하는데	있어서	
술	후	막요도	길이의	중요성	
유희재, 박성곤, 심강희, 조대성1, 추설호, 김선일, 최종보, 안현수, 김세중
아주대학교 의과대학 비뇨의학과교실, 1분당제생병원 비뇨의학과교실 

Background and Objectives: To analyze the potential surgical factors affecting post-operative urinary continence 

(UC), including postoperative membranous urethral length (MUL), in an era where open radical prostatectomy (ORP) 

and robot-assisted radical prostatectomy (RARP) coexist.

Materials and Methods: Consecutive patients undergoing either ORP or RARP by a single surgeon between April 

2009 and June 2017 were included in this study. Pericatheter urethrography (PCU) was performed the day of 

catheter removal to confirm healing of the vesicourethral anastomosis and to measure PCU-MUL. Daily usage of 

incontinence pad was self-reported by the patient at each post-operative visit through a questionnaire. Univariate 

and multivariate analyses were performed to identify factors that influenced recovery of UC.

Results: Of the 196 patients included, 121 and 75 patients received ORP and RARP, respectively. Compared to 

the ORP group, the RARP group was associated with significantly younger age, clinically less-advanced disease, 

better neurovascular bundle (NVB) preservation and longer PCU-MUL. However, MUL measured by pre-operative 

magnetic resonance imaging (MRI-MUL) did not differ between the two groups. The cumulative full UC rates (0 

pad/day) at 1 year in the ORP and RARP groups were 87% and 95%, respectively. In the univariate analysis, older 

age, high preoperative IPSS irritative symptom domain, ORP, poorer NVB preservation, and shorter PCU-MUL, but 

not MRI-MUL were associated with delayed recovery of full UC. In the multivariate analysis, only older age, high 

preoperative IPSS irritative symptom domain and shorter PCU-MUL remained as independent factors significantly 

associated with delayed recovery of full UC.

Conclusion: Our study highlights the importance of saving the MUL as long as possible in terms of UC recovery. 

This holds true for ORP even in the era of RARP and surgeons should not simply give up the prospect of early UC 

in exchange for the patient’s choice of ORP instead of RARP.

Keywords: Radical prostatectomy, Postoperative membranous urethra length, Postoperative incontinence 
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근치적	전립선절제술	후	조기	요자제의	예측인자로서의	술	전	과민성	
방광:	전향적	관찰연구
장세원, 변경현, 민경찬, 정재욱, 하윤석, 최석환, 김범수, 김현태, 김태환, 유은상, 이준녕, 권태균
경북대학교 의과대학 비뇨의학교실

Background and Objectives: Postprostatectomy incontinence has been mainly attributed to the stress urinary 

incontinence by the deficiency of the external urethral sphincter. However, overactive bladder (OAB), occurred 

by detrusor overactivity, has been regarded as one of the potential factors negatively affecting the recovery of 

urinary continence after radical prostatectomy (RP). In this study, we evaluated the significance of preoperative 

OAB as a predictive factor for early acquisition of urinary continence following RP.

Materials and Methods: We prospectively examined 270 patients with clinically localized prostate cancer who 

underwent RP in our institution from January 2018 to June 2019. We assessed International Prostate Symptom 

Score (IPSS), Overactive Bladder Symptom Score (OABSS), and uroflowmetry before surgery. Preoperative OAB was 

defined by total score ≥ 3 and pre-Q3 ≥ 2 on preoperative OABSS. Early acquisition of urinary continence was 

defined as pad-free continence recovery at 3 month follow-up after RP. Patients who have received OAB-related 

treatment before surgery were excluded in this study. We evaluated the patients’ demographics and outcomes 

according to the urinary continence at 3 months after RP. Predictive factors for early acquisition of urinary 

continence after RP were analyzed using univariate and multivariate logistic regression model.

Results: Preoperative OAB was observed in 87 (32.2%) patients. At 3 month follow-up after RP, 130 patients 

(48.1%) showed pad-free continence recovery. The incidence of continence at 3 months after RP in patients with 

preoperative OAB (27.6%) was significantly lower than in those without preoperative OAB (57.9%). In addition, 

patients with early acquisition of urinary continence were younger and had lower preoperative IPSS score and 

lower OABSS total score compared to those without continence. In multivariable regression analysis, age and 

preoperative OAB were independent predictors for early acquisition of urinary continence at 3 months following 

RP. 

Conclusion: Age and preoperative OAB were independent predictors of early acquisition of urinary continence 

after RP. Our results suggest that physicians should consider preoperative OAB as a predictive factor for early 

acquisition of urinary continence after RP.

Keywords: Prostate cancer, Prostatectomy, Overactive urinary bladder
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남성호르몬	박탈요법을	받은	전립선암	환자에서	골다공증의		
위험인자와	골전이의	연관성
윤현식, 박대형, 정규환, 유상현, 윤지환, 육형동, 정창욱, 구자현, 김현회, 곽철
서울대학교병원 비뇨의학과

Objective: We aimed to find out if risk factors for osteoporosis are related to the risk of bone metastasis in 

patients with androgen deprivation therapy for prostate cancer. 

Patients and methods: We retrospectively analyzed the records of 1,429 patients without bone metastasis on bone 

scan images who received androgen deprivation therapy for prostate cancer from July 2000 to January 2020 at 

Seoul National University Hospital. The group of patients with risk factors for osteoporosis (n=792) and the control 

group of patients without risk factors for osteoporosis (n=637) were compared. The primary endpoint was the 

occurrence of bone metastasis during the follow-up by bone scan images. Kaplan-Meier analysis with the log-rank 

test was used to analyze the metastasis-free survival (MFS). Cox proportional-hazards analyses were adjusted for 

characteristics of the patients and the prostate cancer, past medical history, other cancer treatment received, and 

the occurrence of bone metastasis.

Results: The mean age of the group with risk factors for osteoporosis and the control group was 70.93 ± 7.84 and 

69.19 ± 7.74 years. The median follow-up periods were 41 months in the group with risk factors for osteoporosis 

and 33 months in the control group. The occurrence of bone metastasis was higher in the group with risk 

factors for osteoporosis than that of the control group (21.3% vs. 9.6%, p<0.001). The group with risk factors 

for osteoporosis showed worse 10-year MFS than the controls (71.3% vs. 83.9%, p<0.001). In Cox proportional-

hazards analyses, the presence of risk factors for osteoporosis significantly increased the risk of bone metastasis 

(Hazard ratio [HR] 2.75, 95% CI 1.98-3.82, p<0.001). Moreover, the number of risk factors for osteoporosis and the 

risk of bone metastasis also showed a significant association. The patients with one or two risk factors and those 

with three or more risk factors increased the risk of bone metastasis (HR 2.59, 95% CI 1.85-3.62, p<0.001 and 5.39, 

95% CI 3.04-9.58, p<0.001).

Conclusions: Risk factors for osteoporosis may be associated with the risk of bone metastasis in patients with 

androgen deprivation therapy for prostate cancer.

Keywords: Prostate cancer, Bone metastasis, Osteoporosis
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MRI와	회음부전립선조직검사의	조합이	전립선암	국소치료
(hemiablation)의	대상을	정확하게	선별할	수	있는가?
최영효1, 정병창2, 서성일2, 전성수2, 이현무2, 전황균2

1가톨릭대학교 성빈센트병원, 2성균관의대 삼성서울병원

Purpose: To evaluate focal therapy (hemiablation) elibility in men undergoing transperineal template prostate 

biopsy (TTPB) and multiparametric magnetic resonance imaging (mpMRI) with reference to histopathology from 

radical prostatectomy (RP) specimens.

Methods: Subjects were selected among 88 men who underwent TTPB, mpMRI, and RP from May 2017 to March 

2020. Hemiablation eligibility criteria was proposed by two definitions of TTPB and mpMRI based risk categories. 

Stricter criteria were biopsy-proven unilateral caner, prostate-specific antigen ≤15 ng/ml, and Gleason score 

(GS) ≤3+4. Evidence of non-organ-confined disease or Prostate Imaging Reporting and Data System score ≥4 on 

the contralateral lobe on mpMRI was classified as ineligible for hemiablation. Less strict criteria were GS 3+3 and 

<2 cores on the contralateral lobe of the index tumor regardless of the PI-RADS score. Significant cancer at RP 

was defined as any of the following: (1) GS 6 with tumor volume ≥0.5 ml; (2) GS ≥3+4; or (3) the presence of 

advanced stage (≥T3). Analysis was performed on 51 patients who met the screening criteria for focal therapy.

Results: The sensitivity, specificity and negative predictive value for lobes with significant cancer (LSC) using less 

versus stricter criteria were 32.7, 95.7, and 54.8% versus 31.2, 95.8, and 67.6%, respectively. The accuracy for 

LSC were 61.7 and 70% for less and stricter criteria, respectively. In the less criteria, 31 (60.8%) patients were 

considered suitable for hemiablation. Of 

the 21 patients (stricter criteria), 7 (35%) 

had unilateral cancer and 3 (15%) had 

insignificant cancer on the contralateral 

lobe on RP.  Therefore ,  65% in th is 

series could be considered suitable for 

hemiablation.

Conclusions: The combination of mpMRI 

and TTPB did not accurately identify 

suitable candidates for hemiablative focal 

therapy. This combination was not superior 

in accurately identifying lobes that could 

be considered as non-treated areas.

Keywords: Prostate cancer, Transperineal 
template prostate biopsy, Focal therapy

Withdrawal
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Retzius	보존	로봇보조	복강경하	전립선	절제술의	기존	술법에	비한	
술	후	요실금	회복에	대한	우위성
이종수, 조영흔1, 김하얀2, 고혁준, 허지은, Ahmad Almujalhem, Ali A. Alqahtani1, 정두용3, 장기돈4,  
최영득, 나군호1

1연세의대 신촌세브란스병원 비뇨의학교실, 2연세의대 의생명시스템정보학교실, 3인하의대 인하대학교병원 비뇨의학교실,  
4연세대학교 원주기독병원 비뇨의학교실

Purpose: We compared early continence recovery after surgical treatment of prostate cancer with Retzius sparing 

robot-assisted radical prostatectomy and conventional robot-assisted radical prostatectomy.

Materials and Methods: Robot-assisted radical prostatectomy was done by a single surgeon in 1,863 cases 

between October 2005 and May 2018 using the conventional and the Retzius sparing technique in 1,150 and 713, 

respectively. To compare continence outcomes between the groups propensity score matching was performed 

using 9 preoperative variables, including age, body mass index, prostate specific antigen, biopsy Gleason Grade 

Group, clinical T stage, prostate volume on transrectal ultrasound, and the I-PSS (International Prostate Symptom 

Score), I-PSS quality of life score and IIEF-5 (International Index of Erectile Function-5) scores. Continence was 

assessed by the pad count every month postoperatively until month 6 and was converted to a binary outcome.

Results: After propensity score matching 609 cases per group were matched with no significant difference in all 

9 variables. The Kaplan-Meier curve analysis revealed that Retzius sparing robot-assisted radical prostatectomy 

was associated with a significantly better continence recovery rate than conventional robotassisted radical 

prostatectomy during the 6-month study period (p <0.001).

Conclusions: Based on propensity score matching with multiple variables and a large case series, Retzius sparing 

robot-assisted radical prostatectomy can be a candidate for future robot-assisted radical prostatectomy. It 

achieves better early continence recovery, a short operative time and early recovery compared to conventional 

robot-assisted radical prostatectomy.

Keywords: Prostatic neoplasms, Prostatectomy, Robotic surgical
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거세저항성전립선암	환자에서	전산화단층촬영	영상을	통하여	취득한	
근육	특성의	예후인자로써의	의미
이종수, 김병선, 박지수, 허지은, 안현규, 장원식, 함원식, 나군호, 최영득
연세의대 신촌세브란스병원 비뇨의학교실1연세의대 강남세브란스병원 비뇨의학교실2

Limited studies have investigated the correlation between body composition and prostate cancer outcomes. We 

analyzed the effect of muscle mass and quality on castration-resistant prostate cancer (CRPC) outcomes. Skeletal 

muscle index (SMI) and skeletal muscle attenuation (SMA) were measured for 411 patients at the L3 vertebral level 

using computed tomography at CRPC diagnosis and were dived to low and high groups at the value of median. 

Analysis of the skeletal phenotypes and age (<70 and >70 years) was performed to evaluate the effect of SMI 

and SMA. The median survival rates for patients with low and high SMI were 19 and 24 months (p = 0.015), and 

those with low and high SMAs were 15 and 26 months (p < 0.001), respectively. In the subgroup analysis by age, 

SMA was a significant prognosticator in both groups, while SMI was a significant prognosticator only in patients 

aged >70 years. Patients with low SMA + low SMI had the worst prognosis. Muscle characteristics seems to be a 

prognosticator in survival of CRPC patients and may be considered in treatment planning.

Keywords: Castration-resistant prostate cancer, Body composition, Computed tomography
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전립선	상피	세포	기원	전사체	분석을	통한	4가지	전립선암의		
분자생물학적	아형	보고	
한현호1, 조남훈2, 최영득1, 나군호1, Christopher J. Logothetis3 and Filippo G. Giancotti4

1Department of Urology, Urological Science Institute, Yonsei University College of Medicine, Seoul 03722, 
Republic of Korea,  
2Department of Pathology, Yonsei University College of Medicine, Seoul 03722, Republic of Korea,  
3Department of Genitourinary Oncology, The University of Texas MD Anderson Cancer Center, Houston, TX 
77054, USA,  
4Department of Cancer Biology, The University of Texas MD Anderson Cancer Center, Houston, TX 77054, USA

Background and Objectives: Transcriptomic analysis of the landscape of prostate adenocarcinoma has shown 

multidimensional gene expression variabilities closely associated with clinical and pathologic characteristics. 

Understanding the complexity of cancer transcriptome can provide biological insight and therapeutic guidance. 

Our vision is to create an approach that each tumor assigned to a molecular subtype based on their gene 

expressions. However, it is difficult to analyze the whole transcriptome due to potential confounding factors such 

as stromal contamination and stress-related material degradation. Alternatively, we defined the prostate epithelial 

cell expressed genes from single cell transcriptome of the human prostate gland.

Materials and Methods: By analyzing bulk and single cell RNA sequencing data publicly available, we defined 1,500 

genes expressed by prostate epithelial cells. Consensus clustering and DeconRNAseq were used for class discovery 

and proportion estimate analysis. The Cancer Genome Atlas Prostate Adenocarcinoma (TCGA-PRAD) dataset 

was used as a training set. The resulting clusters were analyzed in association with clinical, pathologic, genomic 

characteristics and impact on survival. 

Results: The TCGA-PRAD tumors could be classified into four subtypes – subtype A (35.6%), subtype B (30.3%), 

subtype C (9.0%), subtype D (16.1%) and mixed (9.0%). Subtype C and D were associated with advanced T/N 

stages, high Gleason grades and poor survival. Subtype A was characterized by lowest frequency of TMPRSS2-

ERG fusion and high levels of KLK3 gene expression which encodes PSA. Subtype B showed highest ACPP 

gene expression encoding PAP (Prostatic Acid Phosphatase). Subtype C was characterized by frequent genetic 

alterations of TP53 (38%), PTEN (62%) and low AR (Androgen Receptor) activity. Subtype D exhibited high 

expressions of AR protein and activation of ER (Estrogen Receptor).

Conclusion: We provide four subtypes of prostate adenocarcinoma with distinct transcriptomic, genomic and 

pathologic characteristics. Two aggressive subtypes defined, one potentially insensitive to AR inhibition and the 

other sensitive. Our analysis provides a beginning step in understanding prostate cancer biology based their cell 

of origin or they mimic of. The subtypes will be further examined by validation in multiple prospective cohorts and 

serum/tissue markers.

Keywords: Molecular Subtypes, Prostate Adenocarcinoma
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전립선	암	환자에서	안드로겐	박탈	요법과	새로	발생된	골절	위험:		
코호트	연구
김도경1, 김종원2, 이혜선3, 박주영3, 안현규2, 하지수2, 조강수2

1순천향대학교병원, 2연세의대 강남세브란스병원3연세의과대학

Background: We evaluated the risk of osteoporosis and fractures associated with androgen deprivation therapy 

(ADT) use and duration in men with prostate cancer. 

Methods: From the nationwide claims database in South Korea, a total of 218,203 men with prostate cancer were 

identified between 2008 and 2017. After applying the inclusion and exclusion criteria, a total of 144,670 patients 

were included in the analysis. To adjust for comorbidities between cohorts, 1:1 propensity score matching was 

used. Cox proportional hazard regression models were used to estimate adjusted hazard ratios (HRs) and 95% 

confidence intervals (CIs) of events associated with ADT, after controlling for potential confounding factors. 

Results: In the matched cohort (n = 61,274), there were differences in the incidence of newly developed 

osteoporosis (8.79% in the ADT group vs. 7.08% in the non-ADT group, p < 0.0001) and fractures (8.12% in the 

ADT group vs. 5.04% in the non-ADT group, p < 0.0001). Age-adjusted Cox regression analysis revealed that 

the ADT group had a significantly higher risk of osteoporosis (HR, 1.381; 95% CI, 1.305–1.461; p < 0.0001) and 

fractures (HR, 1.815; 95% CI; 1.703–1.935; p < 0.0001) compared to the non-ADT group. Furthermore, the risk of 

osteoporosis and fractures increased as the duration of ADT increased, although concurrent use of anti-androgens 

did not increase the adverse effects. 

Conclusion: The use of ADT was associated with an increased risk of osteoporosis and fractures in prostate 

cancer patients. Clinicians should be mindful of the risk of osteoporosis and fractures when administering ADT for 

prostate cancer.

Keywords: Androgen deprivation therapy, Prostate cancer, Fracture 
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전향적	코호트를	이용한	한국인	전립선암에서	적극적인	감시를	위한	
엄격한	기준	적용의	임상영향	평가
서준교1,2, 육형동2, 강민용3, 태범식4, 구자현2,5, 김현회2,5, 곽 철2,5, 정창욱2,5

1입원의학센터, 서울대학교병원, 2비뇨의학과, 서울대학교병원, 3비뇨의학과, 삼성의료원, 4비뇨의학과, 고려대학교안산병원,  
5비뇨의학교실, 서울대학교 의과대학

Purpose: To evaluate the clinical impact of strict selection criteria for active surveillance (AS) of prostate cancer 

in a Korean population.

Materials and Methods: A single-center, prospectively collected AS cohort from December 2016 to February 

2019 (NCT02971085) was used. Following pre-determined criteria, patients were categorized into “strict AS” and 

“non-strict AS” groups. Clinicopathological progression-free survival (PFS) and treatment-free survival (TFS) of 

the two groups were compared using the Kaplan–Meier curve and log-rank test. Age-adjusted hazard ratios for 

clinicopathological progression was calculated using Cox proportional regression analysis. 

Results: Of 54 eligible patients, 25 and 29 were assigned to “strict AS” and “non-strict AS,” respectively. The mean 

age was 66.9±5.2 and 65.5±7.8 years; PSA level was 4.8±1.7 and 6.0±2.2 ng/ml for “strict AS” and “non-strict AS” 

groups, respectively. Clinicopathological progression and definitive treatment rates were 28.0% (7/25 patients) 

vs. 58.6% (17/29 patients) and 32.0% (8/25 patients) vs. 62.1% (18/29 patients) in “strict AS” and “non-strict AS” 

groups. Surgical pathology in the patients who underwent radical prostatectomy was not statistically different 

between the groups. PFS (mean 34.6±2.9 vs. 22.6±2.7 months, p-value=0.025) and TFS (mean 31.8±3.2 vs. 19.6±

2.4 months, p-value=0.018) favor the “strict AS” group than “non-strict AS” group. Age-adjusted hazard ratio for 

clinicopathological progression of strict criteria was 0.36 (95% confidence interval: 0.14–0.94, p-value=0.04). 

Conclusion: PF and TFS were better in the “strict AS” group than in the “non-strict AS” group. This finding should 

be informed to relevant patients during decision making and considered in Korean guidelines. 

Keywords: Prostate cancer, Active surveillance, Patient selection
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국소	전립선	암	환자에서	수술과	방사선	치료	후	우울증	혹은		
정신과적	질환의	발생의	차이가	있는가?
태범식, 전병조, 이영훈, 유정완, 한재현, 최 훈, 배재현, 박재영
고려대학교 안산병원 비뇨의학과 

Purpose: Previous studies suggested that cancer patients are known to have a high risk of depression. However, 

there are few studies on the difference in the incidence of depression or psychological disorder among patients 

with prostate cancer according to radiation treatment (RTx) and surgical treatment. 

Materials and Methods: Using information from the National Health Insurance Sharing Service database with 

regard to the entire Korean adult PC population (n = 210,924) between 2007 and 2017 were analyzed. Adjusted 

hazard ratio of depression or psychological disorder associated with the treatment were estimated using 

propensity score–matched Cox proportional hazards models and Kaplan-Meier survival analyses. 

Results: Our final cohort comprised of 9,456 individuals with PC, including 8,050 men who underwent operation. 

During the mean follow-up of 7.1 years, 968 patients were newly diagnosed with psychological disorder, 592 

patients were newly diagnosed with depression and 17 patients committed suicide. In the unmatched cohort, there 

was significant difference in baseline characteristics in age, and comorbidities between operation and RTx group. 

The adjusted hazard ratio for psychological disorder for operation group was 1.024 (95% CI: 0.819–1.280, P = 

0.838) compared with RTx and depression for operation group was 0.843(95% CI: 0.641-1.108, p=0.221). 

Conclusion: In this nationwide, population-based study, there were no difference between operation and RTx 

treatment group in risk of depression or psychological disorder. 

Keywords: Prostate cancer, Depression, Treatment
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The	Clinical	Utility	of	Transperineal	Template-Guided	
Saturation	Prostate	Biopsy	for	Risk	Stratification	After	
Transrectal	Ultrasound-Guided	Biopsy
전황균, 성시현, 송 완, 정재훈, 강민용, 성현환, 정병창, 서성일, 전성수, 이현무
성균관대학교 의과대학 비뇨기과학교실

Purpose: To investigate the clinical utility of transperineal template-guided saturation prostate biopsy (TPB) for 

risk stratification after transrectal ultrasound (TRUS)-guided biopsy. 

Materials and Methods: We retrospectively reviewed 430 patients who underwent TPB after previously negative 

results on TRUS-guided biopsy (n=174) or who were candidates for active surveillance (n=256) fulfilling the PRIAS 

criteria between May 2017 and May 2020. The patients' clinicopathologic data were reviewed, and the detection 

of clinically significant cancer (CSC, defined as Gleason grade 3+4 or greater) and upgrading of Gleason grade 

were identified. 

Result: The patients' median age and pre-TPB prostate-specific antigen (PSA) value were 64.0 years and 7.77 ng/

mL, respectively. Of the 174 males with a previous negative result on TRUS-guided biopsy, prostate cancer (PCa) 

was detected in 43 males (25.0%), including 15 males (8.6%) with CSC. Of the 256 patient candidates for active 

surveillance, upgrading of the Gleason grade was identified in 69 males (26.9%), 60 with a Gleason grade of 7 

and 9 with a Gleason grade of 8. Of the total 256 patients candidates for AS, 125 (48.8%) patients remained on 

AS, 35 (13.7%) patients underwent HIFU treatment, and 96 (37.5%) patients underwent radical treatment (radical 

prostatectomy, radiotherapy, hormone therapy) after TPB. 

Conclusions: TPB helps to stratify the risk of PCa that was previously missed or underdiagnosed by TRUS-guided 

biopsy. TPB might be used as a diagnostic tool to determine risk classification and to help counsel patients with 

regard to treatment decisions.

Keywords: Prostate cancer, Biopsy, Active surveillance
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근치적	전립선	절제술을	받은	환자에	있어	타다라필	5	mg을	이용한	
음경재활의	최적의	시작	시점에	대한	전향적	연구	
심지성, 현창완, 강하은, 진현중, 태종현, 노태일, 강성구, 천 준, 이정구, 강석호
고려대학교 안암병원

Background: Although phosphodiesterase type 5 inhibitors (PDE5-Is) are one of the standard treatments for 

erectile dysfunction (ED) after radical prostatectomy, consensus has not been reached on their use. The aim 

of study is to compare the efficacy of tadalafil 5 mg once daily according to rehabilitation initiating timing in 

improving erectile function (EF) following nerve-sparing robot assisted radical prostatectomy (nsRARP). 

Materials and Methods: A total of 41 consecutive patients with adenocarcinoma of the prostate who were 

underwent bilateral nsRARP were prospectively randomised. The patients were divided into 2 groups according to 

tadalafil rehabilitation initiating timing (preRARP; n = 20; 2 wks before /postRARP; n = 21; 4 wks after). Included 

patients were those with ≥ 1 year of follow-up and who were potent preoperatively, determined by abridged five-

item version of the International Index of Erectile Function (IIEF-5) questionnaire (≥ 17). Recovery of ED after 

nsRARP was defined as return to baseline sexual function (IIEF-5 ≥ 17) or patient’s answer to have successful 

intercourse. The difference of pre/post IIEF-5 score were evaluated and compared between groups.

Results: The mean age was 60.4 yr of age (standard deviation: 5.7 yr); 82% and 79% of patients in the preRARP 

and postRARP groups achieved ED recovery after nsRARP at 1 yr. At the end of treatment, the IIEF-5 score in the 

preRARP group was significantly greater than postRARP group (15.6±2.1 vs. 12.8±3.5, p＜0.001). Between baseline 

and post operative follow up, mean difference of IIEF-5 score were - 11.7±3.2, - 5.6±1.5 and - 4.1±1.1 in preRARP 

group while - 14.7±4.7, - 9.7±3.8 and - 5.9±3.1 in postRARP group (p = 0.208, 1 mo; p = 0.003, 6 mo; p = 0.015, 

1yr follow up). 

Conclusion: Data from our study suggest that pre operative early penile rehabilitation with once daily tadalafil 5 

mg may offer benefits leading to better erectile function recovery compared with post operative initiated group.

Keywords: Erectile dysfunction, Prostatectomy, PDE5i
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소음	제거	헤드폰과	음악이	경직장	초음파	전립선	생검을	받는		
환자에게	영향을	미치는가?	
정호석, 조현진, 구진석, 송재익, 이호연, 김재현, 임도경, 김태희, 은성종, 오주용, 유성현, 김명수, 황의창, 
오경진, 김선옥, 정승일, 강택원, 권동득, 박광성
화순전남대학교병원 비뇨의학과교실

Purpose: To evaluate the effect of music with noise-canceling headphones on men undergoing transrectal 

ultrasound-guided prostate biopsy (TRUSBx) in a prospective randomized study.

Materials and Methods: From January to February 2020, 94 men who underwent TRUSBx at our institution 

were randomized into groups without music (group 1, n = 47) and with music from noise-canceling headphones 

(group 2, n = 47). We examined the patients' clinical characteristics and compared the objective and subjective 

measurements before and after the procedures. Primary outcomes included vital signs, the State-Trait Anxiety 

Inventory (STAI, 20–80) scale, and the visual analog scale (VAS, 0–10) for the assessments of pain, satisfaction, 

and willingness to repeat the procedure. 

Results: There were no significant differences in patients' characteristics or the pre-biopsy status between 

the groups. Post-biopsy vital signs for objective parameters were statistically similar between the groups, but 

subjective parameters were not. Post-biopsy STAI-State and VAS scores were significantly lower and VAS scores 

for the patients' satisfaction and willingness to repeat the procedure were significantly higher in group 2 than in 

group 1 (p = 0.004, p = 0.009, p = 0.004, and p = 0.003, respectively). In addition, changes in the STAI-State score 

before and after the procedure were significant in group 2 (p = 0.001).

Conclusions: Music from noise- 

canceling headphones may have 

beneficial effects on anxiety, 

pain, satisfaction, and willingness 

to repeat the procedure in men 

undergoing TRUSBx.

Keywords: Transrectal ultra 
sound-guided prostate biopsy 
(TRUS Bx.), State-Trait Anxiety 
Inventory (STAI), Visual Analog 
Scale (VAS)



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

174

e-PO
STER

e-VIDEO
Index

E-132

The	Impact	of	Operator	Expertise	of	Cognitive	Fusion	
Targeted	Biopsy	on	the	Detection	of	Clinically	Significant	
Prostate	Cancer
Dan Bee Lee, Won Hoon Song Seung Ryong Baek, Seung Soo Lee, Jong Kil Nam, Sung-Woo Park 
Department of Urology, Pusan National University Yangsan Hospital

Objectives: We assessed the impact of operator expertise of cognitive fusion targeted biopsy (CFTB) in the 

detection of clinically significant prostate cancer (csPCa).

Methods: Among 370 cases of CFTB by a single operator including the first case, 278 cases (Prostate Image-

Report and Data System [PI-RADS] score≥3 and CFTB core No.≥2) were analyzed. csPCa was defined as disease 

with a Gleason score≥7 at CFTB core. A lowess smoothing weighted function was used to graphically assess 

the effect of operator expertise on the probability of detecting csPCa at CFTB core, after accounting for all 

confounders. In addition, multivariable logistic regression analyses were done in three groups by period. Covariates 

consisted of age, prostate-specific antigen, prostate volume, PI-RADS score, and previous negative biopsy. 

Results: The overall csPCa detection rate was 39.6% for CFTB. On the learning curve, an increase in the 

probability of detecting csPCa with the number of procedures performed was observed after accounting for all 

confounders. Break point can be established at 80th case.(Figure) On multivariable logistic regression analysis 

in initial 80 cases, operator expertise was significantly associated with a higher probability of csPCa detection in 

CFTB cores (odds ratio 1.06; p = 0.023). (Table) 

When the same analyses were repeated for 

next two period, operator expertise was not an 

independent predictor of csPCa detection. 

Conclusion: We demonstrated that operator 

expert ise for CFTB was s ignif icant ly 

associated with detection rates for csPCa 

during initial 80 cases.

Keywords: Prostate biopsy, Magnetic resonance 
imaging, Fusion biopsy
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능동적	감시	(active	surveillance)	프로토콜의	예측	정확도:	
International	Society	of	Urological	Pathology	(ISUP)-2014	
전,	후에	따른	비교	연구
정문수, 조남훈1, 윤병일, 이승환2

가톨릭관동대학교 의과대학 비뇨기과학교실, 연세대학교 의과대학 1병리학교실, 2비뇨기과학교실 

Purpose: To analyze the difference in the prediction accuracy with an AS protocol between two eras (pre-

International Society of Urological Pathology (ISUP)-2014 vs. post-ISUP2014).

Methods: We retrospectively analyzed 118 candidates for AS who underwent radical prostatectomy between 2009 

and 2017. We divided our patients into two groups (group 1 [n=57], operation date 2009–2015; group 2 [n=61], 

operation date 2016–2017). Pathologic slides in group 1 were reviewed to distinguish men with cribriform pattern 

(CP) because the determination of GSs in old era had been based on pre-ISUP2014 classification. Postoperative 

outcomes in the two eras were analyzed twice: first, all men in group 1 vs. group 2; second, the remaining men 

after excluding those with CPs in group 1 vs. group 2.

Results: The proportion of men with insignificant prostate cancer (iPCa) was significantly lower in group 1 than 

in group 2 (36.8% vs. 57.3%, p=0.040). After excluding 11 men with CPs from group 1, those remaining (46 men) 

were compared again with group 2. In this analysis, the proportion of men with iPCa was similar between the two 

groups (old vs. contemporary era: 41.3% vs. 57.3%, p=0.146). 9 of 11 men with CP had violated the criteria for 

iPCa in the earlier comparison.

Conclusions: The accuracy of the AS protocol for predicting iPCa has been affected by the coexistence of CPs 

and pure Gleason 6 tumors in the pre-ISUP2014 era. We suggest to use only contemporary (post-ISUP2014) data 

to analyze the prediction accuracy with AS protocols in future studies.

Keywords: Prostatectomy, Neoplasm grading, Active surveillance
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전립선암	환자에서	고강도집속초음파치료를	시행할때	시행방법에		
따른	결과의	비교.	
김학주2, 권오승1, 이학민2, 변석수2, 홍성규2

1한림대학교 강남성싱병원 비뇨기과학교실, 2서울대학교 의과대학 비뇨기과학교실

Introduction: As the ablation mechanism has some theoretical possibility for missing or skipped lesion, some 

clinicians apply high-intensity focused ultrasound (HIFU) as double ablation. Therefore we analyzed post-procedure 

complications and clinical outcomes between single and double ablation during HIFU in prostate cancer (PCa) 

patients. 

Materials and Methods: The data of 99 patients who had HIFU procedure for localized PCa were analyzed. All the 

patients had unilateral disease and HIFU was performed as hemi-gland ablations. The patients were categorized 

into two subgroups (single versus double ablation group) and postoperative complications and functional 

outcomes were compared between two subgroups after HIFU.

Results: The rate of decrease in the level of prostate specific antigen did not differ between two groups. 

Furthermore, we could not find any significant differences in early postoperative complications (p=0.410). In 

addition, the voiding symptom scores after HIFU were not significantly different between the two groups at 

postoperative 1-, 3-, 6-month. However, single ablation group had significantly shorter hospital stay than the 

double ablation group (2.4±1.1 vs 3.1±1.3, p=0.007).

Conclusions: The double ablation did not increase intraoperative and postoperative complications in our initial 

experience in HIFU. Moreover, there were no clinical evidences showing that the double ablation technique cause 

more discomforts after HIFU. However, our study did not analyze the oncological outcomes except the level of 

prostate specific antigen with very short-term follow-up periods and needed further investigation with follow-up 

biopsy outcomes to verify if the double ablation can have superior oncological outcomes than single ablation. 

Keywords: Prostate cancer, HIFU
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근치적전립선절제술	후	pT3와	외과적변연양성의	예측에	있어서	
Prostate	MRI,	전립선	조직검사	결과,	술전	DRE	병용의	효과
유희재, 박성곤, 심강희, 추설호, 김선일, 최종보, 안현수, 김세중
아주대학교 의과대학 비뇨의학과교실 

Background and Objectives: To evaluate the usefulness of combining prostate MRI, prostate biopsy data with 

preoperative digital rectal examination (DRE) in planning surgical extent of radical prostatectomy (RP) and 

predicting pT3 disease and surgical margin (SM) status.

Materials and Methods: 163 consecutive patients who underwent RP by a single surgeon and who had staging 

prostate MRI, DRE record and the extent of prostatic fascial dissection (FD) (i.e. intra-, inter- and extra-) 

documented were enrolled. DRE was performed by the surgeon at the operative table after the general anesthesia. 

The extent of FD on each side of the prostate was decided by combining information from MRI, DRE and prostate 

biopsy (i.e. Gleason score, number of positive cores, tumor volume %). Retrospectively, two other urologic 

oncology surgeons scored the appropriateness of the extent of FD on a Likert scale of 5 to 1, meaning “very 

appropriate”, “appropriate”, “somewhat appropriate”, “inappropriate” and “very inappropriate” in decreasing order. 

Receiver operating characteristic curves was used to assess performance of DRE, MRI and the combination of 

both (DRE+MRI) in predicting pT3 disease and area under the curve (AUC) was calculated. McNemar test was used 

to compare sensitivity and specificity between DRE, MRI and DRE+MRI in detecting ≥pT3 and ≤pT2 disease.

Results: 184, 91 and 51 sides of prostate (total of 326) underwent intra-, inter- and extra-FD, respectively. Of 184 

intra-FD, 163 (89%) scored ≥3 for appropriateness of FD, and 160(87%) were ≤pT2. Among those who scored ≥3, 

148 (91%) were ≤pT2. SM+ rate in all intra-FD and in intra-FD and score ≥3 was 43% and 40%, respectively. Of 

91 inter-FD, 76 (84%) scored ≥3, and 58 (64%) were ≤pT2. Among those who scored ≥3, 57 (75%) were ≤pT2. 

SM+ rate in all inter-FD and in inter-FD and score ≥3 was 62% and 55%, respectively. Of 51 extra-FD, 51(100%) 

scored ≥3, and 37 (73%) were ≥pT3. SM+ rate was 75% for extra-FD. AUC for DRE, MRI and DRE+MRI were 0.629, 

0.692 and 0.733, respectively. The sensitivity and specificity of DRE+MRI in predicting ≥pT3 was higher than DRE 

and MRI alone (p<0.001, p=0.001, p=0.001, p=0.008).

Conclusion: DRE enhanced the efficacy of MRI in predicting pT3 in patients undergoing RP. Whether it could serve 

as a reliable guide in deciding the mode of fascial dissection remains to be seen.

 

Keywords: Preoperative DRE, Radical prostatectomy, pT3 
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일차	안드로겐	박탈	요법	후	거세	저항성	전립선	암의	진행에	대한		
예측	인자;	PSA	감소와	최하점	도달	시간,	PSA	최하점의	중요성
오주용, 유성현, 김명수, 정호석, 황의창, 오경진, 김선옥, 정승일, 강택원, 권동득, 박광성
전남대학교 의과대학 비뇨의학과교실

Purpose: Androgen deprivation therapy (ADT) has known as the standard primary systemic therapy for prostate 

cancer (PCa). Although PCa patients initially respond well to primary ADT, they usually progress to castration-

resistant prostate cancer (CRPC). This retrospective cohort study aimed to investigate the predictor for 

progression of CRPC after primary ADT in hormone-na‐ve PCa patients.

Materials and Methods: A total of 151 patients with prostate cancer who were administered ADT for primary 

PCa treatment after diagnosis of PCa were enrolled. All patients were followed-up more than 5 years. Patient 

characteristics, PSA and testosterone at ADT initiation, PSA nadir, time to PSA nadir (TTN), testosterone nadir, time 

to testosterone nadir and PSA decline (PSAD) in relation to CRPC progression free-suvival were analyzed. 

Results: Mean CRPC progression time after ADT initiation was 40 months. Median PSA nadir, time to PSA nadir and 

PSAD was 0.1 ng/ml, 9 months and 65 ng/ml, respectively. On univariate analysis; high initial PSA, advanced stage, 

Gleason`s score >7, PSA nadir ≥ 0.1 ng/ml, TTN < 9 months and PSAD ≥ 65 ng/ml were related to a shorter CRPC 

progression-free survival. On multivariate analysis, Gleason`s score >7, PSA nadir ≥ 0.1 ng/ml, TTN < 9 months 

and PSAD ≥ 65 ng/ml were independent predictor for progression of CRPC.

Conclusion: In addition to previous known factors of CRPC progression including high Gleason`s score and PSA 

nadir, a shorter time to PSA nadir and large PSAD were also associated with fast CRPC progression. These results 

may suggest that a rapid response to ADT relates with more aggressive disease.

Keywords: Prostate cancer, Androgen deprivation therapy, CRPC
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Assessment	of	agreement	between	two	difference	prostate	
specific	antigen	assay	modalities
정재훈, 송완, 강민용, 성현환, 전황균, 정병창, 서성일, 이현무, 전성수
성균관의대 삼성서울병원, 비뇨의학과 교실

Purpose: There is controversy over the usefulness of prostate specific antigen (PSA) as a prostate cancer (PCa) 

biomarker. This controversy can arise when there are differences in the results of PSA assay modalities. To 

evaluate of proper validation between the two PSA assay modalities, the agreement between the results of the 

two modalities was analyzed.

Methods: PSA examinations were conducted using two PSA assay modalities in 4,810 patients. The intra-class 

correlation coefficient (ICC) and weighted kappa analysis was used to evaluate the agreement between the two 

assay modalities. A linear regression was performed to evaluate the association between the two assay modalities. 

Results: According ICC values (ICC: 0.9989, p < 0.001)(Table 1) and Weighted kappa analysis values (kappa: 0.951, 

ASE: 0.001, p < 0.0001)(Table 2), the agreement between the assay modalities was rated as excellent. However, 

the strength of agreement was poor in the following PSA sub-groups: 0.05–0.1 ng/mL (ICC: 0.2810, p = 0.0860); 

0.15–0.2 ng/mL (ICC: 0.2881, p = 0.0036); 1.5–2.0 ng/mL (ICC: 0.3598, p = 0.0860); and 2.0–2.5 ng/mL (ICC: 

0.3029, p = 0.0868) (Table 1). In linear regression analysis, when modality B PSA yielded a value of 0.2 ng/mL, the 

expected value for modality A was 0.258 ng/mL (95% CI: 0.255–0.260), and 4 ng/mL with an expected value at 

3.192 ng/mL (95% CI: 3.150–3.235).

Conclusion: The difference in the PSA values between two PSA assay modalities is confirmed, and this difference 

would be clinically meaningful.

Keywords: Prostate-Specific Antigen, Prostate cancer, Diagnosis
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Correlation	between	serum	testosterone	and	prostate-
specific	antigen	(PSA)	in	ordinary	males
이준호, 박연원1, 조인창1, 김병훈1, 최재덕, 조정만, 강정윤, 유탁근
을지병원, 1국립경찰병원

Introduction: It is well known that the administration of exogenous testosterone could elevate serum PSA level 

and castration induce a reduction in serum PSA. However, it`s still unclear whether endogenous testosterone levels 

could affect serum PSA levels. This would be an important issue, because it could be related to the false positive 

rate and lead to unnecessary prostate biopsied. 

Methods: We retrospectively reviewed 9,318 male patients who visited our urology clinic for benign prostatic 

hyperplasia or regular health check-up. 582 patients were excluded because of PSA level > 4.0 ng/mL, current 

usage of 5a-reductase inhibitors, pyuria, and lack of data. A total of 8736 patients were enrolled for analysis. We 

evaluated the relationship between serum testosterone and PSA with adjustments of age, prostate size, plasma 

volume, and metabolic syndrome. 

Results: Mean age, mean testosterone, and mean plasma volume were 50.2±5.6 years, 5.28±1.6 ng/mL, and 

3137.7±177.6 mL, respectively. PSA showed a positive relationship with serum testosterone (Pearson correlation 

coefficient=0.450, P<0.001). After fully adjusting for age, total prostate volume, plasma volume, and metabolic 

syndrome, the geometric mean PSA linearly and significantly increased as a quartile testosterone increased 

(adjusted mean (interquartile range) ng/dL: 1st quartile: 0.833 (0.810-0.857); 2nd quartile: 0.846 (0.823-0.870); 

3rd quartile: 0.853 (0.829-0.876); 4th quartile: 0.880 (0.856-0.904); P=0.047). Additionally, there was a significant 

difference in adjusted mean of PSA between 1st quartile and 4th quartile group of testosterone (P=0.006) and 

between 2nd quartile and 4th quartile group of testosterone (P=0.006). There was significant difference in 

adjusted mean of PSA between a group with hypogonadism (serum testosterone < 3.5 ng/mL) and a group without 

hypogonadism increased (adjusted mean (interquartile range) ng/dL: testosterone <3.5 ng/mL: 0.801(0.766-0.835); 

testosterone ≥3.5 ng/mL: 0.859 (0.847-0.872); P=0.002). 

Conclusions: The present study suggests that PSA may have a positive correlation with serum testosterone. 

Careful considerations about serum testosterone are recommended for the interpretation of PSA results.

Keywords: Testosterone, Prostate-specific antigen, Hypogonadism 
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액체	생검을	이용한	한국	전립선암	환자의	유전적	변이	프로파일:		
거세	저항성	발생	예측에	있어	액체	생검의	유용성
유지웅1, 조은해2, 최중원3, 임정은4, 이준남2, 5, 강민용1, 성현환1, 정병창1, 서성일1, 전성수1, 이현무1, 전황균1

1성균관의대 삼성서울병원 비뇨의학교실, 2GC 녹십자 지놈, 3중앙보훈병원 비뇨의학과, 4삼성서울병원 삼성생명과학연구소,  
5숭실대학교 생명정보학과

Purpose: To investigate germline and somatic mutation profiles in Korean patients with prostate cancer using 

liquid biopsy and to evaluate the prognostic value of circulating tumor DNA (ctDNA) in predicting castration 

resistance in patients with metastatic hormone-sensitive prostate cancer (mHSPC).

Materials and Methods: Plasma samples from 56 prostate cancer patients were subjected to germline next-

generation sequencing (NGS) and ctDNA somatic mutation analysis using liquid biopsy. Additionally, paired 

solid cancer tissues from 18 patients were subject to somatic NGS. The clinical parameters and ctDNA profiles 

of patients with mHSPC were analyzed to evaluate the prognostic value of ctDNA mutations with respect to 

predicting castration resistance using Kaplan‐Meier and Cox proportional hazards regression analyses.

Results: Germline mutations occurred in 3.6% of the patients in this cohort, with mutations identified in RAD50 

(1.8%) and BRCA1 (1.8%). Somatic mutations were commonly detected in TP53 (12.5%), PIK3CA (3.6%), and 

TMPRSS2-ERG (3.6%)(Figure 1). Kaplan‐Meier analysis revealed that ctDNA mutations significantly reduced 

the castration resistance-free survival in mHSPC patients (p = 0.010)(Figure 2). The ctDNA mutations could 

independently predict the castration resistance development (hazard ratio 13.048; p = 0.041).

Conclusions: Korean patients with prostate cancer showed a relatively low germline mutation rate compared 

to other ethnicities. The ctDNA mutations detected by liquid biopsy can predict the development of castration 

resistance in patients with mHSPC.

Keywords: Prostatic neoplasms, Circulating tumor DNA, Castration resistance
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Complementing	the	Active	Surveillance	Criteria	for	Prostate	
Cancer	with	Multi-parametric	Magnetic	Resonance	Imaging
Won Hoon Song, Dan Bee Lee, Seung Ryong Baek, Seung Soo Lee, Jong Kil Nam, Sung-Woo Park 
Department of Urology, Pusan National University Yangsan Hospital

Objectives: To evaluate the usefulness of multi-parametric magnetic resonance imaging (mpMRI) to avoid 

misclassification of patients with clinically significant prostate cancer (PCa) into active surveillance (AS).

Materials and Methods: Patients with Gleason grade group (GG) 1 PCa on systematic biopsy who underwent 

mpMRI before radical prostatectomy (RP) were included. mpMRI and pathological results were compared between 

the AS and NOT-AS candidates. Unfavorable disease was defined by T3-4 or GG upgrade at RP specimen. We 

established an ideal cut-off of Prostate Imaging-Reporting and Data System (PI-RADS) score for predicting 

unfavorable disease, and analyzed a location of index lesion on mpMRI.

Results: PI-RADS scores were not different between AS candidates (n=64) and NOT-AS candidates (n=136) 

(p=0.629).(Table 1) The rate of unfavorable disease was greater for patients with a PI-RADS score 5 (83.3%) than 

those with a score ≤4 (34.5%; p=0.030). Moreover, most PI-RADS 5 lesion in AS candidates were located in the 

anterior half of the prostate, with a GG upgrading on targeted biopsy in 75% cases (Table 2).

Conclusions: Among the patients with GG 1 PCa, PI-RADS scores were not different between AS and NOT-AS 

candidates. Nonetheless, AS candidates with PI-RADS 5 lesion were diagnosed with unfavorable disease in >80% 

RP specimens. Significant cancer located in the anterior half of the prostate including the transitional zone can be 

missed by systematic biopsy.

Keywords: Active surveillance, Magnetic 
resonance imaging, Prostate biopsy
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한국인	전립선암	생존자들의	골다공증성	골절	위험도	분석:	건강보험
공단	데이터베이스	기반	전국민	코호트	연구
신현빈1, 박현식1, 김영중1, 이희태1, 유정은2, 한경도3, 박상현3, 신동욱4, 박진성1

1을지대학병원 비뇨의학과, 2서울대학교병원 강남센터 가정의학과, 3숭실대학교 통계학과, 4가톨릭대학교 의과대학 의학통계학과, 
5삼성서울병원 가정의학과

Background: We analyzed the risk of fracture in prostate cancer (PC) survivors compared to that in the general 

population and according to the primary treatment.

Methods: This retrospective longitudinal cohort study used the Korean National Health Insurance Service Database. 

From 2007 to 2013, a total of 41,733 PC survivors newly diagnosed with PC were identified and matched to non-

cancer controls. For selection of the control group, 1:3 matching was performed serially year by year such that 

PC patients who were diagnosed in a specific year were matched to control subjects who were alive during the 

same year based on age and sex. Cox proportional hazards regression analysis was performed to determine the 

relative risk of fracture.

Results: Compared to the matched controls, PC survivors had a higher risk of fracture (aHR, 1.39; 95% CI, 

1.33–1.45). Compared to the matched controls, the active surveillance/watchful waiting and radiotherapy group 

showed a similar risk of fracture (aHR, 1.08; 95% CI, 0.98–1.20 and aHR, 1.04; 95% CI, 0.63–1.73, respectively). PC 

survivors who underwent surgery showed a lower risk of fracture (aHR, 0.89; 95% CI, 0.82–0.96), while those who 

underwent surgery + androgen deprivation therapy (ADT) (aHR, 1.41; 95% CI, 1.26–1.57), radiotherapy + ADT (aHR, 

1.86; 95% CI, 1.50–2.32), and only ADT (aHR, 1.92; 95% CI, 1.82–2.02) showed a higher risk of fracture than the 

control group (Table 1).

Conclusion: The risk of fracture differed 

according to the primary treatment method 

for PC; survivors who underwent AS/WW 

or RT had a similar risk, and survivors who 

underwent surgery had a lower risk of 

fracture compared to that of the general 

population. However, PC survivors treated 

with ADT showed a higher risk of fracture 

than the other PC treatment groups or the 

general population. Therefore, more attention 

and preventive bone care are required for PC 

survivors who receive ADT. 

Keywords: Prostate cancer, Fracture, androgen 
deprivation therapy
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60세	이하	전이성	전립선암	환자의	임상적	결과	및	예후
김환익, 예창희, 김정권, 이학민, 오종진, 이상철, 변석수, 홍성규
분당서울대학교병원 비뇨의학과, 서울대학교 의과대학 비뇨의학교실

Objective: Metastatic prostate cancer (mPCa) rarely occurs under the age of 60, and the prognosis is reported 

to be worse than that of more than 60. There are few reports made, and scarce domestic data. We evaluated the 

clinical outcomes and prognosis of mPCa patients ≤ 60-year-old.

Materials and Methods: Among the 2083 patients treated with mPCa from April 2003 to May 2020, 110 patients 

were identified. Based on the median age, 56-year-old, they were classified into Younger (≤56) group (n=58) and 

Young (57-60) group (n=52). Clinicopathological characteristics between groups, biochemical recurrence-free 

(BCR-free) survival, and overall survival were investigated.

Results: The mean age was 52.2 years (Younger) and 58.5 years (Young), respectively (p<0.001) and the 

median follow-up period was 32 months (mo). The rates of metastasis at the time of diagnosis were 74.1% and 

73.1% (p=0.900), respectively, and 41.4% and 48.1% (p=0.480) of each group received local treatment (Radical 

Prostatectomy or Radiation Therapy). Differences in clinical and pathological characteristics between groups were 

not significant except for hypertension (p=0.005). Median BCR-free Survival was significantly shorter in Younger 

group(14 mo vs. 40 mo, p=0.026), and the median overall survival was significantly different (87 mo for Younger 

group vs Not Reached for Young group, p=0.048) In multivariate analysis, factors related to BCR-free survival were 

local radical treatment (Hazard ratio(HR) = 0.39 [0.18-0.81], p=0.012). Significant predictors of overall survival are 

local radical treatment (HR = 0.11 [0.02-0.64], p=0.014) and Abiraterone use (HR = 18.45 [2.59-131.71], p=0.004). 

Conclusions: As patients gets younger in mPCa ≤ 60-year-

old, BCR occurs earlier and OS is significantly reduced. 

Nevertheless, patients received local radical treatment (RP 

or RT) tend to have less BCR and longer OS. Therefore, 

special caution is mandatory when treating these mPCa 

patients.

Keywords: Metastatic Prostate Cancer, Age of 60 years 
and younger, Prognosis
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Biochemical	recurrence	after	radical	prostatectomy	
according	to	nadir	prostate	specific	antigen	value	
정재훈, 정재용1, 송 완, 강민용, 성현환, 전황균, 정병창, 서성일, 이현무, 전성수
성균관의대 삼성서울병원 비뇨의학과교실, 1성균관의대 강북삼성병원 비뇨의학과교실

Aim: The hypersensitive prostate specific antigen (PSA) test can measure at 0.01 ng/mL units, and its efficacy 

for screening after radical prostatectomy (RP) has been reported. In this study, we assessed the patients who 

underwent RP to evaluate whether the nadir value affects biochemical recurrence (BCR).

Materials and Methods: From 1995 to 2014, the patients classified as N0, had negative resection margin and a 

nadir PSA of less than 0.2 ng/mL were evaluated. The characteristics, pathological outcomes, PSA after RP and 

BCR were assessed.

Results: A total of 1483 patients were enrolled. Among them, 323 (21.78%) patients showed BCR after RP. The 

mean preoperative PSA of the BCR group was 9.75±6.92 ng/mL and that of the no-recurrence group was 6.71±

5.19 ng/mL (P < 0.001). The mean time to nadir (TTN) in the BCR group was 4.64±7.65 months and 7.43±12.46 

months in the no-recurrence group (P < 0.001). In the BCR group, the mean PSA nadir value was 0.035±0.034 ng/

mL and the mean nadir value in the no-recurrence group was 0.014±0.009 ng/mL (P < 0.001). In multivariable 

Cox regression analyses, Gleason score, positive biopsy core percentages, minimal invasive surgery, nadir PSA 

value, and TTN were associated with BCR, independently (Table 1) (Figure 1). The mean BCR occurred at 48.23±

2.01 months after RP, and there was a significant difference in BCR occurrence according to nadir PSA value (P 

<0.001).

Conclusions: High PSA nadir value and short TTN may predict the risk of BCR after successful RP. This may 

identify candidates for adjuvant or salvage therapies after RP.

Keywords: Prostate cancer, Prostate specific antigen, Recurrence
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저-중등도	위험	전립선암에서	PI-RADS	4점과	5점	병변은		
생화학적	재발의	위험인자이다
김경환, 박지훈, 강병진, 박시균, 이권경, 구자윤, 하홍구
부산대학교 의과대학 비뇨의학교실

Objectives: The aim of this study was to investigate the relationship between PI-RADS 4-5 lesions on 

multiparametric MRI (mpMRI) and biochemical recurrence (BCR) after prostatectomy in the low-intermediate risk 

prostate cancer patients. 

Materials and Methods: Out of 231 prostate cancer patients who underwent mpMRI scan and radical 

prostatectomy in our institute from Aug, 2016 to Feb, 2019, we identified 174 cases with low-intermediate 

risk. Patients with Gleason score ≤ 7 and prostate specific antigen (PSA) ≤ 20 ng/ml were classified as low-

intermediate risk prostate cancer group. BCR was defined as PSA ≥ 0.2 ng/ml with a second confirmatory 

laboratory value. Cox proportional hazard analysis and Kaplan-Meier analysis were performed. 

Results: BCR developed in 29 (16.7%) patients at a median follow-up of 28.0 months. Median of age, PSA and 

PSA density (PSAD) were 66.5 years, 7.3 ng/ml and 0.20 ng/ml2, respectively. PI-RADS 1-2, 3, 4 and 5 index lesions 

were observed in 11 (6.3%), 44 (25.3), 69 (39.7%) and 50 (28.7%) patients, respectively. In Cox proportional 

hazard model, PI-RADS 4-5 lesions were significant risk factors for BCR (p = 0.045) along with PSAD and seminal 

vesicle invasion. BCR free survival rate was significantly lower in PI-RADS ≥ 4 group than PI-RADS ≤ 3 group (log 

rank p value = 0.08). Mean time to BCR in PI-RADS ≥ 4 and PI-RADS ≤ 3 patients were 36.5 and 41.1 months, 

respectively. 

Conclusion: PI-RADS 4 and 5 lesions on preoperative mpMRI were identified as significant predictors for BCR in 

the low-intermediate risk prostate cancer patients. 

Keywords: Biochemical recurrence, PI-RADS score, Prostate cancer
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비전이성	거세저항성	전립선암	환자에서	거세저항상태까지	이르는	
시간과	전이까지	이르는	시간에	대한	영향에	대한	분석;	전향적		
단일	기관	연구
박성곤, 심강희, 유희재, 김선일, 추설호, 김세중, 안현수, 최종보
아주대학교 의과대학 비뇨기과학 교실 

Introduction: nmCRPC is a disease that has been studied a lot recently, and it is known that enzalutamide, etc., has an 
important effect on metastasis through SPARTAN study. However, the number of nmCRPC patients is less than that of 
mCRPC patients and there is less research, so information about nmCRPC is still insufficient. We conducted this 
retrospective single center study to see how many nmCRPCs were diagnosed and characterized in clinical practice.

Patient and Methods: We collected data of patients diagnosed with CRPC at Ajou University Hospital from 1994 
to 2019, and classified nmCRPC patients with mCRPC patients through data analysis. We used the T test to see 
how the clinical features such as age, GS, PSA, clinical T, and N stage differ in both groups. Also, the time from 
diagnosis to CRPC state was compared by T-test. We analyzed time to metastasis (TTM) from CRPC state of 
nmCRPC patients. Cox regression analysis was used to analyze factors affecting TTM. We used SPSS 22 version. 

Results: We reviewed a total of 152 CRPC patients, 51 patients were nmCRPC. The mean time from diagnosis to 
CRPC in nmCRPC patients was 60 months, and that of mCRPC patients was significantly different at 23 months. 
There were also significant differences in prebiopsy PSA, GS, clinical T stage, and LN except age. In 51 nmCRPC 
patients, 11 had no metastasis during the follow-up 
period, and 40 had metastasis eventually. The mean 
time to metastasis of 40 patients was 15 months and 
the median was 9 months. In cox regression analysis, 
the only dose of estramustine immediately after CRPC 
diagnosis was significant for delaying TTM, whereas age, 
GS, T stage, LN, prebiopsy PSA, initial treatment and the 
duration of ADT, the time from diagnosis to CRPC was 
not. HR was 7.1 (95% CI 2.4 -20.9) when estramustine 
was not started immediately.

Conclusion: This study confirmed how many nmCRPCs 
are in a single center and what characteristics they 
have. It was confirmed that the time to CRPC differed by 
3 years compared to mCRPC. We found that treatment 
with estramustine immediately after diagnosis of CRPC 
had a greater effect on TTM than in the previous status 
of cancer such as GS, PSA, stage, etc., when CRPC 
status was reached. Even in the post enzalutamide era, 
accurately diagnosis of CRPC and starting medication 
immediately seems to be the most important way to 
delay metastasis

Keywords: Prostate, Nonmetastic castration resistant 
prostate cancer 
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표적	생검	음성을	보이는	PI-RADS	4점과	5점	전립선암	환자에서	
체계적	생검	양성의	위험인자
김경환, 박지훈, 강병진, 박시균, 이권경, 구자윤, 하홍구
부산대학교 의과대학 비뇨의학교실

Objectives: We aimed to investigate the risk factors for positive systemic prostate biopsy in the patients showing 

negative targeted biopsy despite of prostate imaging-reporting and data system (PI-RADS) 4-5 lesions on 

multiparametric MRI (mpMRI).

Materials and Methods: From Apr, 2017 to Apr, 2020, 240 patients with PI-RADS 4 and 5 lesions on preoperative 

mpMRI scans underwent the concurrent systemic and targeted prostate biopsy. We identified 27 patients who had 

positive systemic biopsy but negative targeted biopsy. The logistic regression analysis was used to identify the 

risk factors for positive systemic biopsy in the patients with negative targeted biopsy. Statistical significance was 

considered at p < 0.05.

Results: Median age and prostate specific antigen (PSA) level were 67 years and 7.88 ng/ml, respectively. Mean 

biopsy core number was higher and positive rate was lower in systemic biopsy than targeted biopsy (11.6 vs. 3.7 

and 0.29 vs. 0.48, respectively). PI-RADS 4 and 5 index lesions were observed in 139 (57.9%) and 101 (42.1%), 

respectively. Out of 240 patients, 138 (57.5%) patients had single prostatic lesion with PI-RADS 4 or 5 on mpMRI 

scans. Mean size of index lesion was 15.7 mm. In the logistic regression analysis, PSA was the only significant and 

inversely correlated predictor for positive systemic biopsy in the patients with negative targeted biopsy (p = 0.015 

and odds ratio = 0.75, respectively). 

Conclusion: Lower PSA level was a significant risk factor for positive systemic prostate biopsy in PI-RADS 4 and 5 

patients showing negative targeted biopsy. 

Keywords: Biopsy, PI-RADS score, Prostate cancer
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한국에서	75세	이상	전립선암	환자를	진단한	후	1년	이내의	치료		
패턴의	상태
박경민1, 민경찬1, 강재훈1, 박동진2, 최석환1,3, 김현태1,3, 권태균3,4, 하윤석3,4

1경북대학교병원 비뇨의학과, 2동국대학교 경주병원 비뇨의학과, 3경북대학교 의과대학 비뇨기과학교실,  
4칠곡경북대학교병원 비뇨의학과

Introduction: We aimed to evaluate this issue which the current status of first treatment option for prostate 

cancer in patients over 75 years of old age in Korea. 

Materials and Methods: The study included 360 patients diagnosed with biopsy-proven prostate cancer at a single 

institution from January 2009 to December 2018. Patients’ criteria included those who were aged 75 years or older 

when diagnosed, underwent prostate biopsy more than 12 cores, and were followed up for more than 1 year.

Result: During the period, patients underwent biopsied were 7367 and 2219 (30.1%) were diagnosed with prostate 

cancer. And among them, the proportion of patients over 75 years old was 1182, and the number of patients 

diagnosed with cancer was 360 (30.5%). The primary treatment of prostate cancer patients who were over 75 

years old contained androgen deprivation therapy (ADT) (n = 312), radical prostatectomy (RP) (n = 34), and 

intensity-modulated radiotherapy (IMRT) (n = 14). Among RP patients, 7 patients were received ADT before RP. 

RP group was younger, had better ECOG PS, lower initial PSA, Gleason score, max percent of the positive core, 

number of positive cores, and less advanced clinical TNM stage than ADT group. In multivariate analysis for RP, 

age and ECOG PS was an independent prognostic factor for RP. When the ADT group was classified by therapeutic 

regimens, the most common therapeutic regimen was maximal androgen blockade (MAB) (n = 274). Among MAB 

regimens, leuprolide + bicalutamide (n = 187) was the most common regimen. All patients receiving secondary 

treatment received ADT in the first treatment, and chemotherapy was the most selected in the secondary 

treatment. Also enzalutamide was the most preferred treatment for the tertiary treatment. In addition, most of 

them had a Gleason score of 8 or higher, and the clinical stage had a large T3N1M1 group. In multivariate analysis 

for secondary and tertiary treatment, age and Gleason score were the independent predictive factors.

Conclusions: In prostate cancer patients over 75 years old, the most used treatment option was MAB. Among 

MAB regimens, leuprolide, bicalutamide was most used. ECOG PS and age may be useful indicators for surgical 

treatment choice. Patients with younger age and high Gleason score were more likely to receive secondary and 

tertiary treatment. 

Keywords: Prostate cancer, Treatment, Old age
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전립선암	환자의	삶의	질에서	류프로라이드	아세트산염의	영향:		
전향적	경도	코호트	연구
정승일, 구진석, 조현진, 송재익, 이호연, 김재현, 임도경, 김태희, 은성종, 오주용, 유성현, 김명수, 정호석, 
황의창, 오경진, 김선옥, 강택원, 권동득, 박광성
화순전남대학교병원 비뇨의학과교실

Purpose: The health-related quality of life (HRQOL) information related to androgen deprivation therapy (ADT) 

is valuable in the treatment planning for prostate cancer (PC) patients. We aimed at investigating the impacts of 

leuprolide acetate on HRQOL of patients with PC.

Materials and Methods: Patients were prospectively recruited from October 2018 to April 2020. The European 

Organization for Research and Treatment of Cancer Quality of Life Questionnaire (EORTC QLQ-C30) and PC-

specific module (PR25) were administered before hormonal therapy (baseline) and at 3, 6, and 12 months after 

ADT. All patients received subcutaneous injections of 45 mg leuprolide acetate at 6-month intervals for 12 months. 

At each time point, HRQOL was compared, and a difference of 10 on a scale of 0–100 was considered clinically 

significant.

Results: Fifty-five of 71 patients (77.5%) completed the 12-month study. Twenty-two of the 55 patients 

underwent intensity-modulated radiation therapy (IMRT) 

for 3 months. There was no difference in baseline 

characteristics according to IMRT. Compared to the 

baseline, physical function had deteriorated after 3, 6, 

and 12 months (p = 0.003, p = 0.001, and p < 0.001, 

respectively), and role function had deteriorated after 

3 months (p = 0.019). However, the global quality 

of life did not change over time. Symptom scales of 

EORTC QLQ-C30 indicated no statistically significant 

deterioration in symptoms. Results of QLQ-PR25 

revealed that patients experienced an increase in 

hormonal treatment-related symptom after 3, 6, and 12 

months (p = 0.002, 0.001, and 0.004, respectively). 

Conclusion: Results of this prospective study indicated 

that the leuprolide acetate treatment at 6-month 

intervals was accompanied by no change in the global 

quality of life despite deteriorations in the physical role 

and hormonal treatment-related symptoms. Adding IMRT 

to ADT showed no additional deterioration in HRQOL.

Keywords: Androgen deprivation therapy (ADT), Prostate 
cancer (PC), Health-related quality of life (HRQOL)
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Complementing	Prostate	Biopsy	Indication	Using	Multi-
Parametric	Magnetic	Resonance	Image	and	Prostate	Health	
Index	Density
Won Hoon Song, Dan Bee Lee, Seung Ryong Baek, Seung Soo Lee, Jong Kil Nam, Sung-Woo Park 
Department of Urology, Pusan National University Yangsan Hospital

Objectives: We developed a customized biopsy indication using multi-parametric Magnetic Resonance Image 

(mpMRI) and prostate health index density (phiD) to reduce unnecessary biopsy for ambiguous visible lesion.

Methods: Two hundred forty cognitive fusion targeted prostate biopsies were performed after mpMRI, and 

prostate specific antigen (PSA), free PSA, phi, and transrectal ultrasonography. The accuracy of PSA, PSAD, 

phi, phiD, and %fPSA for the diagnosis of clinically significant prostate cancer (csPCa; Gleason score≥7) was 

examined using the Receiver Operating Characteristic curve. We estimate the cut-offs of each PSA derivatives for 

new biopsy indications according to Prostate Image-Report and Data System (PI-RADS) score. 

Results: The detection rates of csPCa in PI-RADS 1-2/3/4/5 lesion were 0%/14.9%/49.0%/88.1%, respectively. For 

PI-RADS 3/4, the area under curves for csPCa diagnosis of PSAD, phi, and phiD were 0.767/0.739, 0.718/0.810, 

and 0.790/0.809, respectively. The cut-off of phiD in PI-RADS 3/4 lesions was 0.5/1.0, and the negative predictive 

values was 97.6%/100%. (Table1) The new biopsy indication is set to be performed in only visible lesions, and PI-

RADS 3/4 lesions are selectively administered only when phiD ≥ 1.0/0.5. (Table 2) When applied as a new biopsy 

indication, 71 (29.6%) biopsies could be avoided, and only one case of csPCa was missed.

Conclusion: Only visible lesion in mpMRI can be considered for prostate biopsy. Among them, about 30% of 

patients with PI-RADS 3/4 lesion can be avoided biopsy without missing csPCa using personalized phiD cut-off.

Keywords: Prostate specific antigen, Biopsy, Magnetic resonance image
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Efficacy	of	a	Second	Line	Luteinizing	Hormone-Releasing	
Hormone	Agonist	After	Biochemical	Recurrence	of	First	
Line	Gonadotropin-releasing	hormone	antagonist	for	
Advanced	Prostate	Cancer
허경재, 문형우, 권혁재, 신동호, 성재우, 박용현, 배웅진, 조혁진,하유신, 이지열, 김세웅, 홍성후
가톨릭대학교 의과대학 비뇨기과학교실

Purpose: Patients with metastatic prostate cancer have limited treatment options. Androgen deprivation therapy 

with gonadotropin-releasing hormone (GnRH) analogue is the primary mode of treatment for metastatic prostate 

cancer. Although GnRH agonists vary in the same class, they show different actions in their pharmacology. We 

evaluated whether rechallenging patients with prostate cancer, who were receiving a fist-line GnRH antagonist but 

had biochemical failure, have PSA response after switching to GnRH agonist therapy.

Materials and Methods: We performed a retrospective review of the medical records of patients with prostate 

cancer at single institutions who received an initial GnRH antagonist (Firmagon, Degarelix®
), as measured 

by consecutive PSA changes. Patients were divided into 2 groups. Group 1 was maintained GnRH antagonist 

treatment, and group 2 was switched to GnRH agonist after PSA failure. PSA and relevant clinical data, including 

radiologic studies were evaluated. Statistical analysis was done using Wilcoxon rank sum test, with IBM SPSS® 

statistics
® 

ver24.

Results: A total of 18 men with advanced prostate cancer were treated with GnRH antagonist initially. Among 

them, 9 patients (50%) were treated with switching regimen to GnRH agonist due to PSA failure. 8 of 9 patients 

showed PSA decrease after mean 1.2 months of switching 

regimen. 1 patient showed disease progression. The mean 

duration of PSA response was 14.3 months (range 6.8-19.4). 

PSA decrease percentage in regimen switching group was 

significantly higher than the group which maintained Firmagon 

treatment (p<0.05).

Conclusions: GnRH agonist switching regimen can be an 

efficient treatment option for patients who showed PSA failure 

after initial GnRH antagonist therapy in advanced prostate 

cancer. PSA decreased after switching to GnRH agonist in 

initially GnRH antagonist treated patients in 88.8%. The mean 

duration of PSA response was 14.3 months (range 6.8-19.4). 

The study has limitation by its small numbers and retrospective 

nature, and furthermore prospective evaluation will be needed.

Keywords: Prostate cancer, Prostate Specific Antigen, Gonadotropin-
releasing hormone analogue
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Clinical	Efficacy	and	Safety	for	Hemostatic	sealing	agents	
in	Tubeless	Percutaneous	Nephrolithotomy:	A	Prospective,	
Randomized	Controlled	Trial
Yong Sun Choi1, Hyong Woo Moon2, Sungmin Kang2, Kyu Won Lee2, Kang Sup Kim1,  
Sae Woong Choi2, Woong Jin Bae2, U-Syn Ha2, Sung-Hoo Hong2, Ji Youl Lee2, Sae Woong Kim2, 
and Hyuk Jin Cho2

1Department of Urology, Eunpyeong St. Mary’s Hospital, The Catholic University of Korea, College of Medicine, 
Seoul, Republic of Korea, 
2Department of Urology, Seoul St. Mary’s Hospital, The Catholic University of Korea, College of Medicine, Seoul, 
Republic of Korea

Background: The feasibility of tubeless percutaneous nephrolithotomy (PCNL) has been proven. However, 

postoperative hemorrhage is still a major complication of tubeless PCNL. Many techniques and agents have been 

developed to reduce this complication, but the benefit or necessity of those is still controversial.

Objectives: This prospective, randomized controlled trial assessed the efficacy and safety of representative 

hemostatic agents (Tisseel® 
and Tachosil

®
) in tubeless PCNL.

Materials and Methods: Ninety-eight patients undergoing tubeless PCNL were randomized to receive Tisseel
®
, 

Tachosil
®
, or the control at the end of the operation. The three groups were comparable in demographics. At the 

end of the procedure, the nephrostomy tract was closed deeply with a #1-0 silk stitch in group 1, instilled with 

2 to 3 mL of Tisseel® in group 2, and covered with Tachosil
®
, which was rolled on its longitudinal axis over the 

yellow (active) surface in group 3. Changes in the hemoglobin level, visual analog scale score, hospital stay, stone-

free status, and postoperative computed tomography scan were evaluated to determine the sealant’s efficacy. The 

modified Clavien classification was used to evaluate the safety of the sealant. Analysis of variance, Mann-Whitney 

U post-hoc analysis, and Pearson chi-square or Fisher exact test were used to analyze the data.

Results and Conclusion: There were no differences in the changes of the hemoglobin level and blood transfusion 

requirements among the groups. Serial changes in the hemoglobin level were comparable among the groups during 

the hospital stay. There were no significant differences in the average visual analog pain scale, stone-free status, 

and hospital stay. The extent of perirenal hematoma was comparable among the groups. No long-term sequelae 

were observed in the follow-up period. The efficacy and safety profiles were similar between the experimental 

groups and control group. Therefore, general use of hemostatic sealing agents in tubeless PCNL should be 

carefully considered. 

Keywords: Urinary stone, Computed tomography, Percutanenous ureterolithotomy
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Single-site	robot-assisted	reconstructive	urologic	surgery	
with	the	da	Vinci	SP® system
허지은1, 황태현1, 이종수1, 강숭구2, 최영득1, 장원식1

1연세대학과 의과대학 비뇨의학교실, 2국민건강보험공단 일산병원 비뇨의학과

Purpose: The da Vinci SP
® 

system was clinically available in Korea at the end of 2018. This new robotic system 

enables three double-jointed wristed instruments and a fully wristed three-dimensional camera to be placed 

through a single port. We presented our experience with single-site robot-assisted reconstructive urology surgery 

using the SP system and investigate its feasibility.

Materials and Methods: From December 2018 to June 2020, a single surgeon performed certain robotic 

reconstructions in 20 patients, including 12 pyeloplasties, 7 ureteral reimplantations, and 1 repair of vesico-vaginal 

fistula. We compared demographic, preoperative, intraoperative and postoperative data on patients undergoing 

these various procedures. Symptomatic improvement was assessed at 3 months after the surgery.

Results: Across all cases, mean blood loss was 16 (range 0-100) ml, mean operative time was 177 (91-354) 

minutes and mean length of stay was 4 (2-10) days. Assessment at 3 months after surgery was completed with 

the exception of 4 patients (2 pyeloplasties and 2 ureteral reimplantations). The rate of symptomatic improvement 

was 93.7%. We observed one case of open conversion because of adhesion and two cases of minor complication 

(colonic serosal tearing during adhesiolysis; percutaneous nephrostomy at postoperative day 1 after ileal ureter) 

in ureteral reimplantation.

Conclusion: The SP system has potential to be used for nearly all robotic urologic reconstructive procedures. 

Despite some complications were occurred due to adhesions from previous surgery, symptom was successfully 

improved and a cosmetic result was satisfactory. In our experience, the SP system appears to be safe and 

effective for urinary tract reconstruction.

Keywords: da Vinci SP, Reconstruction, Robotic surgery
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미세칼슘결석과	결합할	수	있는	생체친화성과	항균성을	가지는		
알긴산(alginate)	겔(gel)	복합체	제조
송원훈, 이단비, 백승룡, 이승수, 남종길, 박성우
양산부산대학교병원 비뇨의학과

Objectives: Even in endoscopic stone removal using a laser, it is difficult to remove completely the fine dusting 

sandy stones. This study aims to prepare an alginate gel composite having antimicrobial properties that can 

completely remove stones.

Material and Methods: Using calcium oxalate monohydrate, beta-tricalcium phosphate, and uric acid powder 

reagents, the binding with sodium alginate and the possibility of gel composite formation were evaluated. The 

stones of 17 patients who underwent surgery was crushed to form a sandy stones, and gel formation with 

sodium alginate was evaluated. A gel composite containing silver nitrate and an antibiotics was prepared, and an 

antibacterial test was performed.

Results: A mixture of 2.0X10-2M calcium oxalate monohydrate and 1.3X10-2M sodium alginate formed a 

precipitate over 12 hours. A mixture of 6.4X10-3M beta-tricalcium phosphate and 1.3X10-2M sodium alginate, and 

a mixture of 5.9X10-3M uric acid and 1.3X10-2M sodium alginate formed precipitates over 12 hours. When high 

concentration of 2.0X10-1M sodium alginate with calcium oxalate were mixed, a highly viscous gel composite was 

immediately formed. The patient's sandy stone formed of calcium oxalate prepared better gel composite when 

mixed with sodium alginate than uric acid sandy stones. The antibacterial test of the gel composite of sodium 

alginate, silver nitrate and vancomycin showed excellent antibacterial activity without cytotoxicity.

Conclusion: The alginate gel composite having antimicrobial activity that can be combined with sandy stones 

could be prepared.

Keywords: Alginate gel composite, Sandy stones, Antibacterial property
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한국인	상부요로결석의	수술적	치료	패턴	분석:	건강보험심사평가원	
코호트	기반	연구	
김 경, 이희윤, 서성필, 강호원, 김원태, 김용준, 윤석중, 이상철, 김원재
충북대학교 의과대학 비뇨의학교실

Purpose: 최근 상부요로결석 환자의 빈도가 늘어남에 따라 수술적 치료 빈도가 늘고 있다. 본 연구는 2012년부터 2018년사이 

상부요로결석에 대한 수술적 치료 패턴을 분석하였다. 

Materials and Methods: 건강보험심사평가원 데이터베이스에서 2012년 1월부터 2018년 12월까지 진단 코드 N20.0” (renal 

stone), “N20.1, N20.9, N22.0, N22.8, N23, N13.2” (ureter stone), “N20.2, N13.2” (renal stone with ureteral stone)로 

청구된 환자 중 10-13% 추출 코호트 환자의 수술 청구 건을 분석하였다. 상부요로결석의 수술은 관혈적수술, 요관경수술, 경피

적신절석술, 역행성신장내결석수술, 경피적요관절석술로 코딩하였다. 

Results: 10-13% 추출 코호트 환자군에서 2012년부터 2018년사이 총 20,739건의 수술 청구 건이 발생하였다. 전체 기간 중 

총 수술건수는 요관경수술 (82.9%), 역행성신장내결석수술 (8.4%), 경피적 신절석술 (6.2%), 관혈적수술 (2.2%), 경피적요관

절석술 (0.3%)의 순으로 조사되었다. 요관경은 경성요관경수술이 전체 요관경수술 중 76.4%에서 시행되었다. 연도별 수술 패턴

을 조사 하였을 때 7년간 요관경하절석술은 80-84%로 일정 하였다. 경피적신절적술과 관혈적수술은 2012년 9%, 4.77% 에서 

2018년 4.1%, 0.57%로 꾸준히 감소하는 추세를 보인 반면, 역행성신장내결석수술은 2012년 2.6%에서 2018년 14.3%로 꾸준

히 상승하였다. 경피적요관절석술은 0.3% 내외의 청구건수로 7년간 큰 변동을 보이지 않았다. 

Conclusion: 본 연구결과 한국인 상부요관결석환자의 7년간 수술적 치료 패턴은 요관경하절석술이 80%를 차지하고 있으며, 

경피적신절적술과 관혈적수술이 감소하고 역행성신장내결석수술이 증가하는것으로 조사되었다. 본 연구는 10-13% 추출 코호트 

조사로 향후 전인구 대상 수술 패턴 조사 연구가 필요하다. 

Keywords: Urolithiasis, Surgical treatments, National Health Insurance Data 
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Using	Hounsfield	unit	(HU)	-	volume	models	of	kidney	
stones	to	predict	successful	stone	dusting	during	retrograde	
intra-renal	surgery	(RIRS)
Dong Soo Kim, Seung Hyun Jeon, Sun-Ju Lee, Choong Hyun Lee, Sung-Goo Chang, Sung 
Kyoung Moon1, Joo Won Lim1, Sang Hyub Lee
Department of Urology, Kyung Hee University, School of Medicine,  
1Department of Radiology, Kyung Hee University, School of Medicine

Introduction: Computer tomography (CT) with Hounsfield unit (HU) measurement is commonly used to evaluate 

renal stones. We drew histogram models depicting the volume of a stone’s entire HUs and analyzed relevant 

parameters to predict the success of renal stone dusting.

Material and Methods: The medical records of 80 patients who underwent evaluation for renal stones from 

January 2018 to January 2019 at Kyung Hee University Hospital were initially reviewed. Among them, 49 patients 

with 55 stones who ultimately underwent retrograde intra-renal surgery (RIRS) were analyzed. We drew histograms 

representing the volume of HUs in each stone. Maximal HU, minimal HU, difference in maximal-minimal HU, HU 

standard deviation, total stone volume, stone volume of maximal HU and success of dusting (Energy 0.2-0.4 J, 

Frequency > 50 Hz) were evaluated.

Results: Among the total 55 stones, 32 were successfully dusted and 23 were fragmented. Dusted stones showed 

a more homogenous distribution of HU while fragmented stones were more concentrated. Dusted stones had 

higher mean difference in maximal-minimal HU (1102.94 ± 376.63 vs 794.91 ± 415.05, p = 0.0073) and higher HU 

standard deviation (262.73 ± 112.61 vs 155.65 ± 95.69). Stones that were fragmented had larger volume of peak 

HU (4.52 ± 2.53 vs 13.28 ± 8.10, p < 0.0001) and larger stone volume. (0.72 ± 0.66 vs 1.98 ± 1.66, p = 0.0003) Cut 

off values for successful dusting was evaluated using a classification and regression tree. Dusting was successful 

when the stone volume of maximal HU was < 8.9mm3. Among them, stones with a difference in maximal-minimal 

HU of > 853 were dusted. Also, stones with mean HU < 355 could be dusted (p = < 0.0001).

Conclusion: Even in larger stones, those with smaller volume of maximal HU, larger difference in maximal-minimal 

HU, and smaller mean HU were eligible for dusting. Pre-operative evaluation with HU histograms can help decide 

whether to choose an endoscopic approach in large stones. 

Keywords: Computer tomography, Hounsfield unit, Dusting
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Radiation	Exposure	To	the	Urology	Surgeon	During	
Retrograde	Intrarenal	Surgery
박태영, 박일우, 박건현, 윤상진, 정 한, 김태범, 정경진, 오진규, 김광택, 김창희
가천의대 길병원 비뇨의학과

Background and Objectives: Retrograde intrarenal surgery (RIRS) is a common procedure with a risk of radiation 

exposure for urologists, but studies about the radiation exposure or maximum permissible dose are limited. 

This study aimed to measure radiation exposure in urologists during RIRS, and estimated the number of safely-

performed cases. This study also identified variables that affect radiation exposure to establish safe conditions. 

Materials and Methods: The radiation exposure dose was measured at the eye, neck, chest, arm, and hands of 

a single urologist who performed 226 RIRS. The number of annually performed RIRS was estimated based on the 

annual permissible occupational exposure radiation dose guidelines of the National Council on Radiation Protection 

and Measurements. The radiation exposure dose was evaluated to determine their correlation with age, gender, 

patient body mass index, operation time, fluoroscopy screening time, tube voltage, tube current, stone numbers, 

stone burden, stone laterality, stone location, Hounsfield unit (HU) values of the renal calculi.

Results: The mean duration of surgery was 83.2 min and fluoroscopy screening time was 5.13 min; the mean 

tube voltage and current were 68.88 kV and 2.48 mA, respectively. The cumulative radiation dose at the eye, 

neck, chest, right upper arm, left ring finger, and right ring finger were 65.53, 69.95, 131.79, 124.43, 165.66 and 

126.64 mSv, respectively. Radiation reduction rates were 97% and 98% by a lead collar and apron, respectively. 

Considering annual permissible dose, 86 URS cases can be performed without a lead apron versus 2,568 cases with 

an apron; considering the permissible dose for the eyes and hands, 517 and 682 cases were possible. Significant 

correlations were observed between stone numbers (P = 0.00009), HU (P = 0.02730) and radiation exposure dose 

at eye, stone numbers (P = 0.00009), HU (P = 0.4580) and radiation exposure dose at chest, stone numbers (P = 

0.00088), HU (P = 0.00184) and radiation exposure dose at chest effective, stone numbers (P = 0.00009), HU (P = 

0.04630) and radiation exposure dose at right ring finger. 

Conclusion: Considering radiation exposure risk, protective gear is necessary to ensure safety and efficacy of 

RIRS. Efforts to reduce radiation dose before and during surgery are required when renal calculi have large 

number of stones or large HU.

Keywords: Nephrolithiasis renal calculi, Radiation dosage, Fluoroscopy
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다빈치	SP	시스템을	이용한	단일공	비뇨기	로봇수술:	단일기관		
100례	경험
김광현, 김 명, 이동현, 윤하나
이화여자대학교 의과대학 비뇨의학과교실

Purpose: To report our experience with 100 cases of single-port urologic surgery using da Vinci SP system at a 

single institution.

Methods: Between December 2018 and July 2020, 100 patients underwent single port urologic surgeries with the 

da Vinci SP system by three surgeons at a single institution. Clinicopatholgoical data, perioperative outcomes and 

early postoperative outcomes were analyzed.

Results: Mean age was 61 (range 17-93, IQR 56-70) and 77 patients were male. Seventy two patients underwent 

surgeries for malignant disease (radical prostatectomy (n=45), partial nephrectomy (n=18), radical nephrectomy 

(n=4), nephroureterectomy (n=4) and radical cystectomy (n=1)). Various urological surgeries for benign disease 

were performed in 28 patients (Table 1). Three urinary diversion (ileal conduit (n=1), Studer neobladder (n=1), 

W-configuration neobladder (n=1)) and 9 ileocystoplasties were performed with hybrid method (extracorporeal 

and intracorporeal) via single port site without additional incision. All cases were performed successfully without 

conversion to open surgery. There was no intraoperative complication and 1 patient required transfusion on 

postoperative day 2. Complication of Clavien-dindo grade ≥3 developed in 3 patients and 4 patients were 

readmitted within 30 days of discharge (Table 2).

Conclusion: Various urologic surgeries for malignant and benign disease can be safely performed using da Vinci 

SP system. 

Keywords: Robotic surgery, Single port, Urologic surgery
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Obesity,	metabolic	health,	and	urolithiasis	in	adults:		
a	nationwide	population-based	study
권효상, 최창일, 김종근, 김의석, 이성호, 한준현
한림대학교 의과대학 비뇨의학교실, 한림대학교 동탄성심병원

Objective: To investigate the risk of symptomatic urinary stone disease requiring surgical treatment according to 

obesity and metabolic health status using a nationwide dataset of the Korean population.

Patients and Methods: Of the 5,300,646 persons who underwent health examinations between the year 2009 

and 2016, within one year after the health examination, 35,137 patients who underwent surgical treatment for 

urolithiasis were enrolled. Participants were classified as “obese” (O) or “non-obese” (NO) using a BMI cut-off of 

25 kg/m2. People who developed ≥1 metabolic disease component (hypertension, diabetes, dyslipidemia) in the 

index year were considered “metabolically unhealthy” (MU), while those with none were considered “metabolically 

healthy” (MH).

Results: Out of 34,330 participants excluding 843 missing, 16,509 (48.1%), 4,320 (12.6%), 6,456 (18.8%) and 7,045 

(20.5%) subjects were classified into the MHNO, MUNO, MHO, and MUO group, respectively. Mean BMI was 22.1 

± 1.9kg/m2, 22.9 ± 1.6kg/m2, 26.9 ± 1.8kg/m2, and 27.9 ± 2.4 kg/m2 respectively. After adjusting the age and 

gender, the subjects in the MUNO group had an HR (95% CI) of 1.192 (1.12, 1.268), those in the MHO group, 1.242 

(1.183, 1.305) and those in the MUO group, 1.341 (1.278, 1.407) for either ESWL or Surgery, compared to those in 

the MHNO group.

Conclusions: Metabolically healthy, obese individuals have a higher risk of developing symptomatic urolithiasis than 

non-obese, unhealthy, but have a lower risk than obese, unhealthy. It suggests that metabolic health and obesity 

have collaborative effects, independently affecting the development of symptomatic urinary stone diseases.

Keywords: Obesity, Diabetes Mellitus, Urolithiasis



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

201

e-PO
STER

e-PO
STER

e-VIDEO

e-VIDEO

Index

Index

E-159

변형된	앙와위	자세의	경피신결석제거술에서	술	전	신천자를	위한	
KMP	카테터의	효율성	및	안전성
이상희, 권순오, 박경민, 민경찬, 정재욱, 이준녕, 유은상, 김범수
경북대학교 의과대학 비뇨기과학교실

Introduction: Traditionally, percutaneous nephrostomy (PCN) using pig-tail catheter was preferred for a pre-

percutaneous nephrolithotomy (PCNL) nephrostomy. However, it can sometimes cause difficult situation for 

guidewire passage down to ureter and access tract loss can even occur. For this reason, Kumpe Access Catheter 

(KMP) has been recently used as a pre-PCNL nephrostomy for easier guidewire passage to ureter during tract 

dilation at our institute. In this study, we aimed to analyze the efficacy and safety of KMP for the surgical 

outcomes of PCNL and compare with those of PCN. 

Materials and Methods: From July 2017 to December 2019, a total of 175 patients underwent modified supine 

PCNL in a single tertiary center. Patients who underwent bilateral operation, multiple punctures or combined 

operation were excluded and 93 patients were enrolled in this study. Pre-operative renal access was performed by 

two radiologists and pre-PCNL nephrostomy catheter was selected by preference of each radiologist (Radiologist 

A: PCN and Radiologist B: KMP). All patients were divided into 2 groups according to the kind of pre-PCNL 

nephrostomy catheter and patients’ characteristics and surgical outcomes, including stone-free rate, operation 

time, radiation exposure time, and complications were compared. 

Results: Of 93 patients, 35 patients underwent PCN and 58 patients underwent KMP insertion for pre-PCNL 

nephrostomy. Patients’ baseline characteristics were not significantly different between the two groups except the 

presence ratio of calyectasis. Operation time, stone-free and complication rate were not significantly different 

between both groups, whereas radiation exposure time was significantly shorter in KMP group.

Conclusions: Compared to the PCN, KMP insertion as a pre-PCNL nephrostomy showed comparable surgical 

outcomes and shorter radiation exposure time during modified supine PCNL. This study demonstrated that it is 

feasible to insert KMP for a pre-PCNL nephrostomy, especially in terms of reducing radiation exposure time during 

surgery.

Keywords: Percutaneous nephrolithotomy, Kumpe access catheter, Radiation exposure time
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요로	결석에	의해	발생한	폐색성	신우신염에서	패혈성	쇼크의	위험인자
민경찬1, 변경현2, 장세원1, 강재훈2, 유은상1,3, 이준녕1,3, 김범수1,3

1경북대학교병원 비뇨의학과, 2칠곡경북대학교병원 비뇨의학과, 3경북대학교 의과대학 비뇨기과학교실

Introduction: Though there are several studies related to predictors of urosepsis in obstructive acute 

pyelonephritis (APN), few studies have analyzed risk factors of septic shock in obstructive APN associated with 

upper urinary tract calculi (obstructive APN–UTC). Since newly defined sepsis-3 criteria was announced at 2016, 

novel research to analyze predictors for septic shock based on this criteria is needed. This study aimed to find 

predictors of septic shock in obstructive APN-UTC using sepsis-3 criteria.

Materials and Methods: From March 2014 to February 2020, a total of 1499 patients underwent percutaneous 

nephrostomy (PCN) in a single institution due to obstructive uropathy. Of these patients, patients with obstructive 

APN associated with unilateral upper urinary tract stone were enrolled in this study. Patients with bilateral 

obstruction, maintaining long-term PCN, single kidney or non-functioning contralateral kidney, and combined 

other infection site, such as pneumonia were excluded. Gender, age, underlying diseases, performance status, 

hydronephrosis, parenchymal thinning, urine/blood culture, serum procalcitonin (PCT), absolute lymphocyte count 

(ALC), neutrophil-to-lymphocyte ratio, albumin-to-globulin ratio and the results of other laboratory tests were 

used as independent variables for the analysis.

Results: Out of 1499 patients, 81 patients met the selection criteria, and 37 patients were included in the septic 

shock group. Other 37 patients from non-septic shock group were selected as age-matched controls. Analysis 

about performance status, gender and presence of comorbid diseases showed no significant difference between 

the groups. Multivariable logistic regression analysis showed serum PCT (9.48 vs. 62.29, p<0.001, OR 1.060 [1.031-

1.091]) and ALC (970 vs. 492, p=0.007, OR 0.997 [0.995-0.999])) were independent predictors of septic shock. 

Area under the curve of PCT was 0.931±0.029 (cutoff value: 15.015, sensitivity 89.2%, specificity 86.5%) and that 

of ALC was 0.813±0.049 (cutoff value: 595, sensitivity 73%, specificity 73%). 

Conclusions: This study demonstrated that serum PCT and ALC can be useful predictors of septic shock in 

obstructive APN caused by unilateral ureteral stone. 

Keywords: Septic shock, Procalcitonin, Urolithiasis
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The	efficacy	and	safety	of	radiation-free	retrograde	
intrarenal	surgery
이승윤2, 강재훈3, 민경찬2, 정재욱3, 이준녕1,3, 김범수1,2

1경북대학교 의과대학 비뇨의학과 교실, 2경북대학교 병원 비뇨의학과, 3칠곡 경북대학교 병원 비뇨의학과

Purpose: Traditionally, retrograde intrarenal surgery (RIRS) has been performed under the fluoroscopy 

guidance. Although fluoroscopy is necessary for safe and smooth procedure of RIRS, there is an increasing 

concern regarding the hazards of frequent radiation exposure to patients and surgeons. Thus, we established a 

technique for radiation-free RIRS and retrospectively evaluated the efficacy and safety of radiation-free RIRS for 

management of renal stone.

Materials and Methods: From January 2015 to December 2019, 462 patients who underwent RIRS for unilateral 

renal stone less than 2cm were enrolled in this study. The data was collected retrospectively and the patients were 

divided into two groups according to the usage of fluoroscopy during surgery. The patients’ demographic data, 

operation time, hospital stay, complications, and stone-free rate (SFR) were compared between fluoroscopy-free 

and -usage groups. 

Results: Of 462 patients, the initial consecutive 206 patients underwent RIRS under fluoroscopy guidance, and the 

other 256 consecutive patients underwent RIRS without fluoroscopy. The patients and stones characteristics were 

not statistically different between the two groups. Mean operation time was significantly shorter in fluoroscopy-

free group (103±33.9 vs 110±30.6 minutes, p=0.022), while mean hospital stay (3.5±2.0 vs 3.6±2.5, p=0.126), 

complication (18.4% vs 22.8%, p=0.247) and stone-free rate (85.2% vs 85.0%, p=0.377) were not significantly 

different between both groups.

Conclusion: This study showed that there was no statically significant difference in stone-free and complication 

rate after RIRS between fluoroscopy-free and -usage groups. Radiation-free RIRS can be safely and effectively 

performed with our established technique.

Keywords: Kidney stones, Ureteroscopy, Radiation
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위스콘신	결석	삶의	질	설문지의	한국어	버전	번역	및	검증
정규환1, 윤영은2, 조성용1,3

1서울대학교 의과대학 비뇨의학교실, 2한양대학교 의과대학 비뇨의학교실, 3서울특별시립 보라매병원

Purpose: Although cure rate and efficacy of treatment for urinary stone disease have been improved, clinicians 

have been indifferent to the quality of life (QoL) of stone patients in Korea. The objective of this study was to 

develop a Korean version of Wisconsin questionnaire about quality of life questionnaire (K-WISQOL) of stone 

patients for use in Korea.

Materials and Methods: Linguistic validation was permitted for translation by its developers. Three bilingual 

nonspecialists and 11 panels who were actively involved in treating urinary stone patients performed the 

translation and linguistic validations. A trained interviewer and 5 Korean patients carried out cognitive debriefing.

Results: Noun words such as “energy” and “responsibilities” were very difficult to translate to Korean. They were 

substituted by more comprehensive words. After backward translation, translated sentences showed a good 

agreement with the original WISQOL. During backward translation and the second reconciliation, previously 

translated Korean version was revised in 5 sentences. In the cognitive debriefing process, all 5 patients thought 

that these questions explained the patient’s situation well. Most of these respondents answered that explanatory 

notes of questionnaire were well written and the format of the questionnaire was easy to follow.

Conclusions: The present study demonstrated that, despite language differences, translation and linguistic 

validation of the KWISQOL were successfully performed. This K-WISQOL could be useful tools for treatment plan 

and patient care.

Keywords: Urolithiasis, Quality of life, Validation study
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Outcomes	of	Extracorporeal	Shock	Wave	Lithotripsy	in	
ureteral	stone	according	to	ESWL	intensity
Ji Hyung Yoon, Chongsok Chae, Myeong Chan Park, Sejun Park, Seong Cheol Kim,  
Sungchan Park, Kyung Hyun Moon, Sang Hyeon Cheon, Taekmin Kwon
Department of Urology, Ulsan University Hospital, University of Ulsan College of Medicine

Background: Extracorporeal Shock Wave Lithotripsy (ESWL) has long been used safely as a primary treatment for 

ureterolithiasis. Also, various methods to improve the success rate of ESWL have been studied. In terms of energy, 

a "ramping" protocol that gradually increases energy is widely used. However, there are no studies based on ESWL 

intensity.

Objectives: Therefore, the present study was performed to evaluate the treatment outcomes of ureteral stone 

according to ESWL intensity.

Materials and Methods: From September 2018 to February 2020, we retrospectively analyzed 150 patients who 

performed ESWL with Compact Delta/Sigma model that can confirm intensity (a – c and 1 – 6) for treatment of 

ureteral stones. All of the patients' stones were confirmed by CT examination with/without enhancement, and 

the size, location, skin to stone distance (SSD), and Hounsfield unit (HU) of the stones were accessed. In addition, 

patient characteristics including body mass index (BMI) and GFR, which can affect treatment outcomes, were also 

accessed. The success or failure of ESWL was confirmed according to the session, the factors affecting treatment 

outcomes were analyzed using a logistic regression model. We also examined the characteristics of stones that 

had undergone endoscopic removal under general anesthesia due to ESWL failure.

Results and Conclusion: The mean age of the patients was 52.1 years, and mean stone size was 7.2 cm. Of the 150 

patients, 82 (54.7%) had stones in proximal ureter, 5 (3.3%) in mid, and 63 (42.0%) in distal. Patients underwent 

ESWL on average 1.5 times, and the success rate according to the session was 65.3% for the first, 83.3% for the 

second, and 90.0% for the third, respectively. Complications occurred in 3 patients, but all were mild symptoms 

of grade 1. In multivariable analysis showed stone size (OR 0.81, CI 0.66-0.99, p=0.049) and HU (OR 0.99, CI 0.98-

0.99, p=0.001) were the significant factors affecting success rate after first ESWL session, and the ESWL intensity 

was not related to success rate. In the case of the 3rd session, stone size (OR 0.78, CI 0.62-0.96, p=0.022) was 

the only significant factor affecting the success rate. There were 15 patients who underwent endoscopic removal 

due to ESWL failure, and they had stones with larger (10.5mm vs. 6.8mm, p=0.001) and higher HU (919.7 vs. 651.9, 

p=0.001). In conclusions, stone size and HU have a great influence on the ESWL success rate, and several times 

ESWL or endoscopic remove are often required when the stone size is large and HU is high. ESWL intensity is not 

significantly related to the success rate, so it is recommended to adjust it according to patient pain or degree of 

stone fragmentation. 

Keywords: Ureteral calculi, Lithotripsy, Extracorporeal Shockwave Therapy
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경피신루설치술을	시행한	상태의	상부	요관	결석	환자에	대한	충격파	
쇄석술은	성공률에	부정적인	영향을	줄	수	있다
나현석, 양승우, 이충렬, 이지용, 박종목, 이재근, 김 용, 신주현, 나용길, 임재성, 송기학
충남대학교 의과대학 비뇨의학교실

Introduction and Objectives: Shock wave lithotripsy (SWL) offers an effective and minimally invasive method for 

treating urinary calculi. In this study we investigated whether the presence of a percutaneous nephrostomy (PCN) 

has any impact on the stone-free rate in SWL patients with upper ureter stone. Also analyzed the data obtained 

from patients who underwent SWL to assess the factors influencing the outcome.

Materials and Methods: We analyzed a total of 236 patients who underwent SWL for upper ureter stone between 

2015 and 2019. We retrospectively reviewed the medical data of these patients and evaluated the possible 

prognostic features, including patient population characteristics, stone characteristics on a non-contrast computed 

tomographic image. 

Results: After propensity score matching, 147 patients were extracted from the total patient cohort. There were 

no significant differences between PCN and no PCN groups after matching, except for a lower stone free rate in 

the PCN group (55.1% vs. 74.5%, p=0.018). In univariate analysis, younger age, sex (female), smaller size, lower 

mean stone density (MSD), and absence of PCN were positive predictors for stone-free in patients who underwent 

SWL. In multivariate analysis, smaller size, lower MSD, and absence of PCN were positive predictors for stone-free 

in patients who underwent SWL.

Conclusion: Stone volume, MSD and PCN were prognostic factors influencing the outcome of SWL. The results of 

the current study suggest that the PCN during SWL was a negative predictor of stone free in patients with upper 

ureter stone.

Keywords: Lithotripsy, Percutaneous nephrostomy, Urinary calculi
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역행성	신장내	수술에서	요관	내시경	확장기	삽입이	어려운	환자에서	
하부	요관각이	미치는	영향
정규환1, 조성용1, 양승훈1, 이동섭2

1서울대학교 의과대학 비뇨의학교실, 2가톨릭대학교 의과대학 비뇨의학교실 

Purpose: We aimed to investigate whether the angle created by the most lateral portion of the lower ureter is 

responsible for the difficulty in ureteral access sheath insertion.

Materials and Methods: All male patients scheduled to undergo flexible ureteroscopy were enrolled. Patients with 

ureteral stricture in any course of the ureter and patients with problems at the ureteral opening were excluded. 

We set the coordinates of the most lateral portion of the lower ureter as M (x, y, z) using computed tomography. 

The bladder outlet was marked as the zero point O (0, 0, 0). The vector that passed through the urethra and point 

O was expressed as Vuo (0, 0, -u). The vector that passed through points O and M was expressed as Vom (x, y, z). 

Thus, an angle (90°- α) could be calculated between Vuo and Vom by using the rotation angle formula.

Results: A total of 671 male patients were enrolled, among whom the ureteral access sheath could not pass 

through the most lateral portion of the lower ureter in 14 patients. The mean values of the α angle were 38.56° 

and 48.48° in the patient and control groups, respectively, compared with the 42 age- and sex-matched control 

subjects (p<0.001).

Conclusions: The ureteral angle determined by the level of the bladder outlet and the most lateral portion of the 

lower ureter could be a causative factor for the failure of ureteral access sheath insertion.

Keywords: Ureter, Ureteroscopy, Tomography
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요로	결석으로	유발된	폐쇄성	급성	신우신염이	있는	환자에서	요관경하	
쇄석술	후	전신성	염증반응증후군의	예방을	위한	술	전	항생제	치료의	
최적	기간
유정우1, 이광석1, 정병하1, 권세윤2, 서영진2, 이경섭2, 구교철1

1연세의대 강남세브란스병원, 2동국대학교 경주병원

Objectives: There is no consensus on the optimal duration of preoperative antibiotic treatment prior to 

ureteroscopic lithotripsy in patients presenting with urolithiasis-induced obstructive acute pyelonephritis (APN). We 

aimed to identify perioperative surgeon-modifiable factors associated with postoperative systemic inflammatory 

response syndrome (SIRS).

Materials and Methods: This multicenter retrospective study evaluated 115 patients who presented with 

urolithiasis-induced obstructive APN between January 2008 and December 2019. All patients were administered 

empirical antibiotics until antibiotic sensitivity confirmation or until ureteroscopic lithotripsy. Data were collected 

for: age, sex, diabetes mellitus, Eastern Cooperative Oncology Group performance status, duration of preoperative 

antibiotic treatment, stone size, multiplicity, hydronephrosis grade, preoperative drainage, preoperative antibiotic 

sensitivity confirmation, inflammatory serum markers, and operative time. Sensitivity analysis using Youden’s index 

and the logistic regression analysis were used to assess risk factors for postoperative SIRS.

Results and Conclusion: Postoperative SIRS was observed in 32 (27.8%) patients. The incidence of postoperative 

SIRS was higher in patients who received preoperative antibiotic treatment for lesser than 14 days (38.8% vs. 

12.5%; p = 0.001). Preoperative drainage was carried out by retrograde ureteral stent placement (n = 32; 

27.8%) or percutaneous nephrostomy (n = 45; 39.1%). Patient age and the proportion of patients who received 

preoperative drainage were higher in patients who received preoperative antibiotic treatment for more than 

14 days. Multivariable analysis revealed age (odds ratio [OR] = 0.913; p = 0.020), maximal stone diameter ≥15 

mm (OR = 14.27; p = 0.041), duration of preoperative antibiotic treatment <14 days (OR = 19.40; p = 0.037), 

and preoperative C-reactive protein (CRP) ≥6 mg/L (OR = 20.37; p = 0.028) to be independent predictors of 

postoperative SIRS.Patients with urolithiasis-induced obstructive APN planned for ureteroscopic lithotripsy should 

be postponed with at least 14 days of preoperative antibiotic administration and until serum CRP level reaches 

below 6 mg/L in order to minimize the risk of postoperative SIRS.

Keywords: Anti-bacterial agents, SIRS, Urolithiasis
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Expectant	management	of	large	ureteral	stones	measuring	
7–10	mm:	Predictive	factors	for	spontaneous	passage	rate	and	
passage	interval
이희윤, 김 경, 서성필, 강호원, 김원태, 김용준, 윤석중, 이상철, 김원재
충북대학교 의과대학 비뇨의학교실

Purpose: Although shockwave lithotripsy or surgical removal is the preferred treatment for large ureteral stones 

measuring 7–10 mm, some stones spontaneously passed. We assessed predictive factors for spontaneous passage 

of large ureteral stones measuring 7–10 mm based on the experience of a single institution.

Materials and Methods: Data of 85 consecutive adult patients initially diagnosed by spiral computerized 

tomography with large ureteral stones measuring 7–10 mm in diameter and managed conservatively at our 

institution were retrospectively reviewed. Demographic and stone characteristics were compared between patients 

who experienced spontaneous passage and those who required intervention.

Results: Of the 85 patients with large ureteral stones measuring 7–10 mm, 37 (43.5%) passed their stones 

spontaneously after a mean (± standard deviation) of 13.1 ± 5.5 days. The likelihood of spontaneous passage 

was higher in patients with stones in the lower ureter than in patients with stones in the upper or mid-ureter 

(P < 0.001). Multivariate analysis revealed that stone location in the lower ureter was the only significant 

predictor of spontaneous passage (odds ratio, 8.138; 95% confidence interval, 2.464–26.877, P = 0.001). The 

time to spontaneous passage was shorter in patients with stones measuring ≤ 8 mm than in patients with stones 

measuring > 8 mm (P = 0.022). 

Conclusions: Despite the burden of large stones, 43.5% of patients with large ureteral stones measuring 7–10 mm 

passed their stones spontaneously. Stone location affected the success rate of spontaneous passage, while stone 

size was associated with passage interval. 

Keywords: Ureteral stone, Conservative management, Treatment outcome 
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Clinical	comparison	between	emergent	ureteral	stenting	
vs	percutaneous	nephrostomy	for	obstructive	urolithiasis	
patients	with	fever
채한규, 김동수, 박민욱, 안동현, 남욱, 김성진, 김한권, 박종연
울산대학교 의과대학 강릉아산병원 비뇨의학과교실

Introduction: Emergent collecting system decompression is considered as a standard treatment in cases of fever 

or sepsis in patients with obstructive urolithiasis. In general, percutaneous nephrostomy (PCN) is preferred over 

ureteral stenting when symptoms of stone induced urinary tract infection are more severe or obstruction is severe 

due to a large stone burden. However, PCN is more invasive than ureteral stenting, and difficult to manage after 

the procedure, such as maintaining a urine bag. In this study, we investigated whether there are differences in 

fever improvement according to two different procedures, ureteral stenting and PCN, in patients with urolithiasis 

with fever.

Materials and Methods: From June 2009 to November 2019, 160 patients who were hospitalized for treatment of 

urolithiasis were analyzed. Among them, patients who did not have fever (n=62), patients who did not undergo 

emergency decompression (n=20), and patients who did not have accurate information on medical records 

(n=7) were excluded. Based on this, 44 patients with emergent ureteral stenting and 27 patients with PCN were 

retrospectively analyzed the time required to recover fever. 

Results: There were no significant differences in age, gender, BMI, diabetes, stone size and location in each group 

of patients. There was no significant difference in the choice of initial antibiotic use in each group (p=0.178). 

In the ureteral stenting group, fever recovered to normal values in 1-2 days in 70.5% of patients, and in the 

PCN group, fever improved to normal values in 1-2 days in 74% of patients. It was confirmed that there was no 

significant difference (p=0.733).

Conclusion: Among the methods of emergent decompression in urinary tract stones patients with fever, ureteral 

stenting can improve fever as fast as PCN. Therefore, if a patient with fever due to urolithiasis visits the 

emergency room, we should consider ureteral stenting 

rather than deciding PCN.

Keywords: Urolithiasis, Ureteral stenting, Fever
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SPECT/CT	기반	eGFR이	요로결석	수술	후	신기능	저하의		
독립적인	예측인자이다
송상헌, 이재원, 오종진
분당서울대학교병원 비뇨의학과

Purpose: To determine the whether single-photon emission computed tomography (SPECT/CT) and independently 

predict post-operative renal function deterioration in patients who underwent retrograde intrarenal surgery (RIRS) 

for urinary calculi.

Materials and Methods: Retrospective, single institutional data of 90 patients with perioperative SPECT/CT imaging 

who underwent RIRS from May 2014 to April 2017 were collected. All patients underwent RIRS for renal stones, 

and SPECT/CT imaging using 99mTc diethylenetriaminepentacetic acid (99mTc-DTPA) was acquired prior to 

intervention and 3 months after surgery. Clinical parameters including serum creatinine level and serum estimated 

glomerular filtration rate (eGFR) were further assessed to evaluate predictability using univariate and multivariate 

regression analysis. 

Results: Deterioration of renal function in the affected side was observed in 26.7% (24) patients, with mean eGFR 

-18.1 (±6.6) in the deterioration group vs. 0.7 (±17.9) in the non-affected group. There was no difference in mean 

serum creatinine (sCr) change (-0.040 vs. -0.083, p=0.009), but overall serum eGFR was significantly decreased 

in the deterioration group (-4.6 vs. 7.1, p=0.009). SPECT/CT preoperative eGFR was an independent predictor of 

renal deterioration on multivariate analysis (OR 1.072, 95% CI 1.002-1.146; p=0.043). 

Conclusion: Preoperative eGFR based on SPECT/CT was significantly associated with increased risk for decreased 

renal function on the affected side. Impaired renal function on preoperative SPECT/CT could be used to select 

patients for early intervention. Additional large-scale studies are required to further validate our results. 

Keywords: SPECT/CT, GFR, Urinary stone
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Experience	of	Laparoscopic	or	Robotic	ureterolithotomy	
with	Concomitant	Flexible	ureterorenoscopic	intrarenal	
stone	removal	for	Large	Upper	Ureter	Stone	and	Renal	
Calyceal	Stones
Ji Kang Yun, Woong Bin Kim, Sang Wook Lee, Kwang Woo Lee, Jun Mo Kim, Young Ho Kim
Department of Urology, Soonchunhyang University Bucheon Hospital

Background: Recently, retrograde intrarenal surgery (RIRS) has been widely performed due to the remarkable 

development of endoscopic instruments and techniques. However, it is still challenging when the large upper 

ureter stone is present with renal calyceal stones.

Objectives: The objective of this study was to evaluate the feasibility and safety new procedures. We applied 

laparoscopic or robotic ureterolithotomy with concomitant flexible ureterorenoscopic intrarenal stone removal in 

such cases.

Materials and Methods: We reviewed the records of 10 cases of laparoscopic or robotic ureterolithotomy with 

concomitant flexible ureterenoscopic intrarenal stone removal performed by single surgeon from March 2019 to 

April 2020. Under general anesthesia, patients were in semi lateral position. One camera port and two additional 

working ports were installed. After exposing the ureter where the stone is located, the stone was removed by 

longitudinal cold incision. After removing the ureter stone, the flexible ureterorenoscope (fURS) was inserted 

through the lowest working port. Guided by laparoscope, fURS was introduced into the ureterotomy site, and renal 

stones were removed with a stone basket (Nitinol tipless stone extractor). Because the size of ureterotomies were 

enough to stone extraction, no ureteral access sheath or lithotriptor was required in all cases.

Results and Conclusion: The average of preoperative ureter and renal stone size were 2.01 cm (1.5-2.5 cm) and 0.69 

cm (0.3-1.3 cm), respectively. Mean stone density was 1240HU (707-1686HU). The average operating time was 99 

min (75-123 min) for ureterolithotomy including 24 min (7-40 min) for flexible ureteroscopy. The average number 

of removed kidney stones were 2.1. Double J stent was inserted in all cases. No intraoperative complications 

were noted. The average length of hospital stay was 8 days (5-11 days), and the average visual pain scale was 

measured at 4 points (2-8 points). The stone free rate was 100% in all patients except one who was confirmed to 

remain 0.6 cm renal stone and additional ESWL was performed later. Transient urinary retention occurred in one 

patient but was immediately recovered. One patient required re-admission because of occurring ipsilateral acute 

pyelonephritis on 20 days after surgery. Two patients complained of mild stent irritation and removed the stent 

on the 14th day of surgery. The mean stent indwelling period was 33.7 days (14-55 days). Among the treatment 

options that can be performed in patients with large-sized upper ureteral stones with simultaneous renal calyceal 

stones, laparoscopic or robotic ureterolithotomy with concomitant flexible ureterenoscopic intrarenal stone 

removal can be safely performed and high stone free rate can be achieved.

Keywords: Robotics, Laparoscopy, Urolithiasis
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Predictors	of	successful	oral	dissolution	therapy	for	
urolithiasis	
Jeong Seok Oh, Kyungchan Min, Kyeong-Hyeon Byeon, Seung Yun Yi, Eun Sang Yoo,  
Jun Nyung Lee, Jae-Wook Chung, Bum Soo Kim
경북대학교 의과대학 비뇨의학과교실 

Background and Purpose: With the development of technology, most of urolithiasis can be managed by minimal-

invasive therapy, such as extracorporeal shock wave lithotripsy (ESWL) and endoscopic surgery. However, there 

are still some cases, which are hard to be managed by these minimal-invasive therapy depending on the patients’ 

comorbidity. Chemolysis using oral agents, such as potassium citrate or sodium bicarbonate can be an alternate in 

these cases. Since this oral chemolysis is not always successful to dissolute the urolithiasis, we tried to analyze the 

predictive factors of successful oral dissolution in patients with urolithiasis.

Materials and Methods: We retrospectively reviewed the medical records of 69 patients who received oral 

dissolution therapy at least 2 months using potassium citrate or sodium bicarbonate for urolithiasis from January 

2010 to December 2019. Treatment outcome was assessed at 6 months after starting medication and success was 

defined as complete dissolution and disappearance of stones at non-contrast CT. All patients were divided into 2 

groups according to the success of oral dissolution therapy and characteristics of patients and stones, laboratory 

findings and medication duration were compared. Multivariate analysis was performed to identify the predictors of 

successful oral dissolution therapy.

Results: Of the 69 patients, complete dissolution was observed in 35 patients (50.7%). Comorbid hypertension rate 

was lower in dissolution group compared to non-dissolution group (37.1% vs 64.7%, p=0.022). The mean stone 

attenuation value (hounsfield unit, HU) was significantly lower in dissolution group compared to non-dissolution 

group (471.14±161.00 vs 644.41±440.79, p=0.033). Multivariate analysis revealed that HU and comorbid HTN were 

predictive factors of successful dissolution of urolithiasis in patients who underwent oral dissolution therapy. The 

cut-off value of HU using ROC curve was 475 (Sensitivity 61.8% Specificity 51.4%).

Conclusions: Although it is not always successful, oral dissolution therapy can be effectively tried in patients with 

urolithiasis who are not good candidates for minimal-invasive therapy. This study demonstrated that absence of 

comorbid HTN and low HU can be predictors of successful oral dissolution therapy in patients with urolithiasis. 

Keywords: Rolithiasis, Chemolysis, Predictive factors
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요관	부목	교환	수술이	정말로	안전하고	쉬운	수술인가?	단일	기관에
서	장기간	요관	부목을	거치하는	환자들에서	관찰	가능한	임상	결과;		
장기간	요관	부목	설치	환자에	대한	관찰	연구
김은재, 최우석, 박봉희, 정 홍, 이용석, 한창희, 배상락
가톨릭대학교 의정부성모병원 비뇨기과학 교실,건국대학교 충주병원

Objectives: The purpose of this study is to examine the clinical aspects of patients undergoing ureteral stents and 

to perform repeated replacements for a long time and to investigate possible side effects.

Materials and Methods: From March 2014 to June 2020, clinical results were retrospectively analyzed for patients 

who had undergone ureteral stent for 6 months or longer and had at least one replacement. Patients underwent 

ureteral splint replacement approximately every 3 months from the date of first ureteral splint via percutaneous 

or endoscopy, and the patient was tested for urine in renal pelvis during the procedure and cultured. The medical 

records of all patients confirmed the underlying disease, type of splint, length and thickness, and whether 

complications including urinary tract infection occurred.

Results: During the period, a total of 52 patients underwent ureteral stent replacement for more than 6 months, 

and at least one ureteral stent replacement was performed. A total of 32 patients had ureteral stents inserted 

as a symptom of a tumor caused by urogynecologic malignancy, and 20 patients had ureteral stents due to 

tuberculosis including multiple stenosis and urinary tract infection. The mean age was 66.1 years old, 43 females 

and 9 males. Patients had stent for an average of 1071 days. There were 16 cases on both, 21 cases on left, and 

15 cases on right.UTI occurred in 28 cases (54%) during the follow-up period. In 13 cases the patient was febrile 

UTI, which has been 8 cases of hospitalized two or more times, five patients have been in progress to sepsis were 

used inotripics. Severe complications included 6 cases including sepsis, 5 cases of sepsis from infection, 1 case 

of death due to sepsis, and 1 case of shock due to ureteral aortic fistula formation. Sepsis has been restored by 

conservative treatment such as antibiotics, and shock patients following the ureter-aortic fistula are undergoing 

follow-up after an intravascular stent procedure.

Conclusion: Urinary ureter replacement is a relatively common surgery in urology. However, it can cause a variety 

of complications, , including uretero-aortic fistula, infection-related complications, sepsis, and pain, the period of 

indwelling must be kept to a minimum, and even inevitably, special attention is required.

Keywords: Ureteral stent, Complication, UTI
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복부골반단층촬영술	시행시	조영제의	사용이	결석배출에	미치는	영향
이희윤, 김경, 서성필, 강호원, 김원태, 김용준, 윤석중, 이상철, 김원재
충북대학교 의과대학 비뇨의학교실

Purpose: Computed tomography (CT) scan is the gold-standard imaging investigation of choice for the initial 

assessment of patients with suspected urolithiasis. We investigate whether the use of contrast media during CT 

scan would affect the rate of spontaneous stone passage and the time to passage in patients with ureter stones.

Patients and Methods: We retrospectively reviewed the medical records of patients who had ureteric stones of < 10 

mm and who were treated conservatively at our stone clinic during the period 1997 and 2017. The spontaneous 

passage rate and time, and different clinical, laboratory and radiological variables, were compared according to 

the use of contrast media during CT scan. 

Results: Data from 1,829 patients were reviewed (1,468 [80.3%] with contrast CT, 361 [19.7%] with non-

contrast CT). There was no significant difference in terms of mean age, BMI distribution, and gender differences, 

glomerular filtration rate, and stone location and maximum stone diameter between contrast CT and non-contrast 

CT group. The rate of spontaneous stone passage between contrast CT and non-contrast CT group was not 

significant. In comparison with non-contrast CT group, patients with contrast CT had a longer time to passage of 

ureter stone. 

Conclusions: This finding implies that the use of contrast media during computed tomography scan may delay the 

spontaneous stone passage of ureteral stones. It is preferable to avoid the use of contrast media administration in 

the workup of patients with suspected urolithiasis, unless it is truly necessary.

Keywords: Contrast media, Ureteral stone, Computed tomography 
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비신경인성	하부요로증상을	보이는	지역사회	거주	노인	환자군에서	
배뇨근과활동성	및	수축력저하	질병의	유병률과	요역동학적	특성:		
단일	또는	독립된	두	방광질환에서	기인한	것인가?
정성진, 이민승, 송상헌, 김학주, 추민수1, 조성용2, 오승준2, SEOUL Study Group
서울대학교 의과대학 비뇨의학교실, 분당서울대학교병원, 1서울특별시립 보라매병원, 2서울대학교병원

Purpose: The symptoms of detrusor overactivity with impaired contractility (DOIC) are not a little encountered 

in clinical practice, however, its pathogenesis and clinical characteristics have not yet been clearly identified. 

we aimed to identify the prevalence of DOIC in the community-dwelling elderly with non-neurogenic lower 

urinary tract symptoms and compare urodynamic characteristics of DOIC with those of detrusor overactivity 

(DO) and detrusor underactivity (DU) in order to explore whether it is from a single or two independent bladder 

dysfunctions.

Materials and Methods: Based on a 10-year urodynamic database of the SEOUL Study Group, elderly patients aged 

65 or older who met inclusion criteria were selected. Bladder sensation, capacity, and compliance were designated 

as evaluation elements for storage function, and free maximal flow rate (Qmax) and post void residual volume, 

detrusor pressure at maximal flow (PdetQmax), and bladder voiding efficiency for voiding function. 

Results: Of 2,571 men and 688 women, the prevalence rate of DOIC was 18.8% and 5.5% in male and female 

population, and increased significantly with age (Fig. 1). In men, patients with DOIC showed no differences in 

storage parameters and significantly lower free Qmax and PdetQmax among voiding parameters, compared to 

those with DO only. Compared to men with DU only, those with DOIC had worse parameters in the majority of 

storage and voiding functions. In women, most of the storage and voiding functions were worse in patients with 

DOIC than in those with DO only. On the other hand, women with DU showed lower PdetQmax and worse voiding 

functions than those with DOIC, although some parameters did not reach statistical significance. 

Conclusions: Urodynamically, the association of DOIC with DO and DU may be different between both sex. In men, 

it seems that DOIC is developed from a coincidental combination of two independent DO and DU. In contrast, 

DOIC is likely to be an intermediate step during the process of progression from DO to DU in women. 

Keywords: Detrusor overactivity, Detrusor overactivity with impaired contractility, Detrusor underactivity
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요류측정술의	해석:	인공지능을	이용한	응용
김진혁, 변석수, 이상철, 추민수1, 류호영2 
분당서울대학교병원 비뇨의학과교실, 1한림대학교 동탄 성심병원 비뇨의학과교실, 2이화여대 부속 목동병원 비뇨의학과교실

Background and Objectives: Uroflowmetry (UFM) is a non-invasive, economical, and useful test that can predict 

indirectly the function of bladder and urethra in patients with lower urinary tract symptoms. We develop a 

program that automatically interprets the results of UFM using machine learning algorithm, a field of artificial 

intelligence (AI).

Materials and Methods: Since Sep. 2018, results of UFM more than 150 ml of voided volume were included 

prospectively. By accessing an internet-based reading program, three urologists independently labeled UFM results 

as normal, borderline, or abnormal. The majority decision was made if the readings of the three experts were 

inconsistent. The different readings of all three urologists were excluded from the final analysis. Among all the 

data, 80% are randomly selected as training set to train the machine learning algorithm to get a model predicting 

the diagnostics result, and the rest as validation set to evaluate the accuracy/performance of the model. Using 

parameters such as age, gender, voided volume, maximal flow rate (Qmax), time to Qmax, average flow rate (Qavg), 

flow time, delay time, and post void residual, the AI algorithms, learned through supervised machine learning, was 

developed to be interpreted in the three groups: normal, borderline, or abnormal. The accuracy of the developed 

algorithm model was validated with sensitivity and specificity using the validation set. 

Results and Conclusion: After excluding 898 cases with voided volume less than 150 ml, 1574 cases (male 1031, 

female 543) were finally included. The male results were labeled as normal in 521 cases (50.5%) and abnormal in 

232 cases (22.4%), with unanimous read rates in 51.4%. For female, 420 (77.3%) was normal and 60 (11.0%) was 

abnormal with 70.5% unanimous rates. Model performance improved gradually as the number of available factors 

increased. The prediction algorithm showed the best accuracy when using the combination of four parameters: 

voided volume, Qmax, time to Qmax and Qavg. The prediction accuracy was 94.2% in males and 94.5% in females. 

In conclusion, when machine learning was used to predict the reading of the UFM results, the prediction accuracy 

was the highest when using four parameters such as voided volume, Qmax, time to max, and Qavg, and the 

prediction accuracy was 94.3%. 

Keywords: Machine learning, Uroflowmetry, Automatic interpretation
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Impact	of	preoperative	factors	on	recovery	of	continence	
after	Artificial	Urinary	Sphincter	implantation	in	Post-
Prostatectomy	Incontinence
신동호, 권혁재, 성재우, 허경재, 문형우, 박용현, 조혁진, 하유신, 홍성후, 이지열, 김세웅, 배웅진
가톨릭대학교 서울성모병원 비뇨의학과

Introduction and Objectives: The incontinence after radical prostatectomy (RP) decrease the quality of life 

in prostate cancer patients. The artificial urinary sphincter(AUS) is one of standard treatment for post-RP 

incontinence and since urodynamic study is performed widely before AUS to evaluate the causes, we analyzed the 

effect on parameters of the Urodynamic study before AUS in post-RP incontinence.

Methods: From april 2006 to march 2020, a total of 72 patients who underwent AUS were analyzed. The clinical 

features and preoperative urodynamic evaluations were correlated with treatment success using linear and logistic 

regression analysis. Treatment success (recovery of continence) was defined as the use of no pad during 24hrs at 

the end of follow up visit. 

Results: Of 72 patients, 57 (79.2%) had recovery of continence and 15 (20.8%) were wearing more than 1 pad 

per day on the last follow-up visit. In clinical characteristics, only the Interval between RP and AUS(mo) showed 

statistically significant difference by 35.4 ± 26.2 in surgical success group and 22.7 ± 12.2 in surgical fail group 

(p=0.009). Other preoperative clinical features such as underlying disease, methods of surgery, and RT were not 

significantly statistically different.In preoperative urodynamic parameters, only the ALPP showed statistically 

related to surgical outcomes by 88.6 ± 33.6 in success 

group and 66.1 ± 29.6 (P=0.021) in failure group.Of 

preoperative UDS parameters, number of patients whom 

ALPP were higher than 80cmH2O in surgical success group 

was 61.4% and 20% in surgical fail group (95% confidence 

interval 1.612-25.11). All other preoperative UDS features 

including detrusor underactivity, MUCP and etc. were not 

statistically significant.

Conclusions: Interval between RP and AUS, and pre-

operative ALPP can be predictive factors for surgical 

outcomes of AUS. Also, a ALPP of >80cmH2O has a 

high degree of predictability for success of AUS surgical 

outcomes in post RP incontinence.

Keywords: Post prostatectomy incontinence, Artificial 
urinary sphincter, Urodynamic study
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로봇	이용	전립선	절제술	후	요실금을	예측하기	위한	방광조영술에서의	
새로운	파라미터:	기존의	방광조영술에서	증명된	술후	요실금	예측		
변수와의	비교	연구
김영욱, 이권수, 최재영, 고영휘, 문기학. 정희창. 송필현
영남대학교 의과대학 비뇨의학교실

Purpose: Postprostatectomy incontinence (PPI) is one of the significant surgical complications after radical 

prostatectomy (RP) and can influence patient’ quality of life (QoL). Several studies have reported that 

postoperative cystography, as a simple method and performed routinely to check urinary leakage after surgery, is 

associated with prediction of PPI. However, few studies have reported postoperative cystography for predictor of 

PPI in Korea. Therefore, we retrospectively investigated whether the findings on postoperative cystography could 

predict early and long-term recovery of incontinence after RP.

Materials and Methods: After we retrospectively reviewed a total of 147 patients who underwent robot-assisted 

radical prostatectomy (RARP) for localized prostate cancer in our institution between January 2017 to June 

2018, one hundred and seven patients were included in this study. Postoperative cystography was performed 

routinely on 7 day after RARP. The bladder neck to pubic symphysis (BNPS) ratio, the bladder neck angle, and 

the ratio between the anteroposterior lengths of bladder and the lengths from posterior to bladder neck (AP-BN) 

were evaluated. Continence was defined as the cessation of pad use (zero-pad). The association between these 

variables and urinary incontinence was analyzed.

Results: Continence restoration rate for all patients at 1, 3, 6, and 12 months after RARP were 38.7%, 71.5%, 

84.1%, and 98.4%, respectively. In univariable analysis, the BNPS ratio, bladder neck angle, and the ratio of 

AP-BN were significantly associated with urinary incontinence at 1, 6, and 12 months (p<0.001). However, the 

bladder neck angle and the ratio of AP-BN were significantly associated with incontinence at 1 and 12 months in 

multivariable analysis (p=0.023 and 0.048, respectively).

Conclusions: A narrow bladder neck angle and posterior location of bladder neck defined by AP-BN ratio on 

cystography correlate with continence rate and may predict the PPI after RARP.

Keywords: Urinary Incontinence, Prostatectomy, Cystography



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

220

e-PO
STER

e-VIDEO
Index

E-178

초음파	활용	바이오피드백을	이용한	골저근	훈련은	근치적	전립선		
수술	후	요자제	회복을	증진시킨다
고영휘, 김영욱1, 이동규2

1영남대학교 의과대학 비뇨의학 교실, 2영남대학교 의과대학 재활의학 교실

Purpose: To determine the benefit of pelvic flow muscle exercise (PFME) with visual biofeedback on recovery 

from incontinence, we investigated variables associated with early return of continence by analyzing the data 

of patients that underwent robot-assisted radical prostatectomy (RARP) by a single surgeon, who used the same 

technique in all patients.

Materials and Methods: Of the 100 patients enrolled, 50 consecutive patients completed ultrasonography-guided 

biofeedback based PFME (the exercise group), and the other 50 consecutive patients right before PFME instructed 

Kegel exercise right after removal of catheter (the control group). The primary endpoint was variables associated 

with zero-pad continence regain within 3 months of RARP. 

Results: Continence regain percentages (defined as zero-pads per day) at 1, 3, and 6 months after surgery for 

whole subjects were 47%, 76%, and 94%, respectively. The exercise group achieved significantly higher recovery 

rates at 1 month (58% vs. 36%, p=.028), 3 months (100% vs. 52%, p<.001), and 6 months (100% vs. 88%, 

p=.0232), in comparison with the control group. Time to continence recovery was significantly shorter in the 

exercise group (29.9 vs. 94.8 days, p<.001). Cox regression analysis demonstrated that a nerve sparing procedure 

(HR=2.108, p=.41), a lower PSA (<20ng/dL, HR=1.781, p=.037), and the implementation of PFME with biofeedback 

(HR=2.801, p=.001) were independent predictors early recovery from postprostatectomy incontinence (Table). 

Stratification by age showed those younger than 65 years did not significantly benefit from exercise (log-rank 

test, p=.08), but that their elderly counterparts, that is, patients aged 65 to 70 years (p=.007) and patients > 70 

years old (p=.002) benefited significantly.

Conclusions: This study suggests the postoperative implementation of PFME with biofeedback speeds up recovery 

of continence after RARP, especially in elderly population.

Keywords: Urinary incontinence, Prostatectomy, Biofeedback
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The	efficacy	of	vaginal	moisturizers	composed	β-glucans	in	
treatment	of	vulvo-vaginal	atrophy	with	post-menopausal	
women
한다은, 박홍석, 오미미, 김종욱, 안순태, 이동현, 문두건
고려대학교 구로병원 비뇨의학과.

Introduction and Objective: Vaginal dryness is common symptom of vulvo-vaginal atrophy (VVA) that is prevalent 

with post-menopausal women. While estrogen replacement is effective, it is not suitable for all women. We focused 

natural β-glucans which possess anti-infection, immune-modulating and moisturizing properties. This study was 

aimed to investigate the efficacy and safety of vaginal moisturizers with β-glucans on VVA related vaginal dryness.

Methods: The prospective single-arm study was conducted between Jan 2019 to July 2019. Sexually active 

women aged 45 years or older with moderate to- severe vaginal dryness were enrolled. All patients were given 

vaginal moisturizers composed of 0.6 % β-glucan for 7 days. Efficacy was assessed by the vaginal pH, vaginal 

swab culture, and a self-assessed 5-point scale of VVA related symptoms questionnaire consist of vaginal itching, 

irritative burning sense, pain, dryness, discharge, four odor and dyspareunia. This study was approved by the 

Institutional Review Board of the Korea University Hospital.

Result: 35 patients were treated with vaginal moisturizers composed of 0.6% β-glucan. Mean aged was 58.1±

5.9 (range: 51-77). After 7 days of treatment, symptoms scores regarding vaginal dryness (from 4.2±0.4 to 0.9±

0.7, p<0.001), itching (from 1.3±0.3 to 0.3±0.6, p<0.001), burning sense (from 1.4±1.8 to 0.6±0.8, p=0.009), pain 

(from 1.0±1.6 to 0.4±0.8, p=0.012), four odor (from 0.7±1.1 to 0.2±0.5, p=0.004), dyspareunira (from 2.2±1.7 to 

0.4±0.8, p<0.001) were improved while no improvement was observed for vaginal discharge (p=0.377). Significant 

decrease in vaginal pH was detected (from 7.1±0.7 to 4.9±0.9, p<0.001). Overall, 68.6% (24/35) patients increased 

lactobacillus genus assessed by quantitative analysis. All patients were tolerated and no adverse events was 

reported.

Conclusion: The vaginal moisturizers composed β-glucans was effective in VVA associated symptoms and showed 

prebiotic activity in 2/3 patients after treatment.

Keywords: Post-menopausal women, Vulvo-vaginal atrophy, β-glucans
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여성의	나트륨	섭취와	과민성	방광	증상의	연관성
김도경, 박재준, 이현영, 박준영, 두승환, 김재헌, 양원재, 송윤섭
순천향대학교병원 서울병원 비뇨의학과교실

Backgrounds: Sodium intake is known to be related with hypertension (HTN), which could impact overactive 

bladder (OAB) indirectly. To date, only limited clinical evidences exist upon the association between sodium 

preference and OAB symptoms. This cross-sectional study analyzed the association between sodium preference 

and the severity of OAB symptom in men.

Methods: A total of 115578 female participants among total participants of 228921 in Korean Community 

Health Survey (KCHS) were included for analysis. To investigate the relationships among OABSS and salty taste 

preferences, and socioeconomic status simultaneously, a joint correspondence analysis (JCA) was performed. To 

graphically represent a result from JCA, the coordinate plot was generated. Subsequent analysis for salty taste 

preferences (blandly, neutral, and salty) also performed. To investigate the association between sodium preference 

and OABSS, multiple binomial regression analysis was performed. 

Results: Both severe and moderate OABSS were associated with preferences for salty taste, older age (70 or 

above), lower education level or household income, being separated, widowed, or divorced. The clustering of 

older age (70 or above), lower education level or household income, being separated, widowed, or divorced were 

retained across salty taste preferences subgroups. Both preference of salty taste group (high sodium preference) 

and non-salty taste group (low sodium preference) were significantly associated with higher OAB symptoms 

compared with neutral group (coefficient=0.187 (95% CI: 0.163-0.210) and coefficient=0.068 (95%CI: 0.044-

0.093), respectively). Prediction of OABSS according to salty taste preference showed u shaped distribution.

Conclusions: Sodium preference for taste was significantly associated with OAB symptoms. Both higher and lower 

intake of sodium could be unfavorable factor for severity of LUTS.

Keywords: Sodium intake, Overactive bladder symptoms 
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경질식요도게실절제술의	술	후	합병증	및	그	치료에	대한		
단일기관에서의	경험
김현우, 박시균, 이권경, 강병진, 신동길, 이정주
부산대학교병원 비뇨의학교실

Objective: This study reports an 8-year experience regarding postoperative complications of transvaginal urethral 

diverticulectomy and their managements from a single center.

Materials and Methods: A total of 49 females with urethral diverticulum who underwent transvaginal urethral 

diverticulectomy from October 2011 to December 2019 were included. Postoperative complications after 

transvaginal urethral diverticulectomy, complication-free period of each complication, and the treatment for the 

complications and their outcomes were investigated by reviewing the medical records of the patients.

Results: The mean age of the patients at the time of urethral diverticulectomy was 52.71 ± 9.53 years. 

Postoperative complications that occurred after transvaginal urethral diverticulectomy were de novo stress 

urinary incontinence (SUI), recurrence, mild urethral stricture, and operation site infection and bleeding. De novo 

stress urinary incontinence was occurred in 5 (10.20%) patients within a month postoperatively. Submucosal 

macroplastique injection at proximal urethra was performed in all patients, and de novo SUI was cured in 1 

and improved in 3 patients. The diverticulum recurred in 7 (14.29%) at the mean of 14.14 ± 17.21 months 

postoperatively. Second transvaginal urethral diverticulectomy was performed in 6 patients and 5 were cured. 

However, 1 recurred again and was cured after third transvaginal urethral diverticulectomy. Mild urethral stricture 

was presented in 2 (4.08) within a month postoperatively, and were improved after urethral dilatation using Hegar 

dilatator. Operation site infection and bleeding were observed in 2 (4.08%) and 1 (2.04%), respectively, within a 

month after the surgery. Patients with infection and bleeding were successfully cured by intravenous antibiotics 

and conservative management, respectively (Table 1). 

Conclusion: Postoperative complications after transvaginal urethral diverticulectomy can be effectively managed 

with a proper treatment.

Keywords: Transvaginal urethral diverticulectomy, Complication, Treatment
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배뇨근저활동성이	전립선절제술후	발생한	요실금에	대한		
인공요도괄약근	치료의	결과에	미치는	영향
조강준1, 배웅진2, 최진봉1, 고준성1, 한규헌1, 이지열2, 김세웅2, 김준철1

1가톨릭대학교 부천성모병원, 2가톨릭대학교 서울성모병원

Objective: In postprostatectomy incontinence (PPI) patients, various urodynamic changes can occur. If they have 

detrusor underactivity (DU), patients or physicians should consider worsening voiding difficulty or increased 

postvoid residual volume (PVR) after surgical treatment for PPI. There is lack of evidence of the impact of DU on 

the outcome of artificial urinary sphincter (AUS) for PPI yet. We evaluated the impact of DU on the outcome of 

AUS for PPI. 

Materials and Methods: We retrospectively reviewed the medical records of patients who underwent AUS for PPI. 

Exclusion criteria were lack of preoperative urodynamic study, follow up less than 3 months after AUS, persistent 

SUI without improvement after AUS, or revision of AUS due to complications related to AUS within 3 months. We 

assigned to two groups, as DU group and non-DU group. DU was defined as a bladder contractility index (BCI) 

less than 100 on urodynamic study. We compared postoperative results of maximum uroflow rate (Qmax), PVR, 

international prostate symptom score (IPSS), and patient satisfaction in each group. 

Results: A total of 78 patients were assessed. Of those, DU group consisted of 55 (70.5%) patients, and non-DU 

group comprised 23 (29.5%) patients. BCI was significantly lower in the DU group than in the non-DU group in the 

urodynamic study before AUS (60.7±19.9 vs 124.2±24.6, P<0.001). Qmax was lower in the DU group than in the 

non-DU group (8.6±3.6ml/s vs 20.8±7.9ml/s, P<0.001) and PVR was higher in the DU group than in the non-DU 

group (66.9±105.7ml vs 9.9±20.1ml, P<0.001) in the urodynamic study before AUS. There were no differences in 

other urodynamic parameters and clinical characteristics between two groups. Qmax after AUS was lower in the 

DU group significantly (18.2±8.8ml/s vs 27.6±9.9ml/s, P=0.002), but PVR, IPSS, and patient satisfaction were not 

different between two groups. 

Conclusions: There was no clinically significant impact of preoperative DU on the outcome of AUS for PPI, thus 

AUS can be conducted safely in the PPI patients with DU. 

Keywords: Stress urinary incontinence, Artificial urinary sphincter, Detrusor underactivity
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Transobturator	four-arms	mesh	in	the	surgical	management	
of	cystocele:	a	long	term	follow	up
Chung Lyul Lee, Jae Sung Lim, Ki Hak Song, Yong Gil Na, Ju Hyun Shin, Seung Woo Yang,  
Jong Mok Park, Ji Yong Lee, Hyun Seok Na
Department of Urology, Chungnam National University Hospital, Urology

Background: Among POP, Cystocele, anterior vaginal wall prolapse (AVWP), is the most common type and still 

remains the weak point of vaginal surgery, with recurrence rates of 30–50% depending on the technical methods 

and reporting authors.

Objectives: In this study, we evaluate the long-term safety and efficacy of cystocele treatment using a 

transobturator four-arms polypropylene mesh and explore whether it is applicable to a wide range of cystocele`s 

patients.

Materials and Methods: Between January 2003 and December 2015, a retrospective research was performed to 

evaluate 198 women with stage≥2 cystocele and underwent anterior vaginal wall repair with polypropylene mesh. 

Outcome of clinical characteristics and complications were reviewed by browsing electronic medical records of 

routine postoperative follow-up. In addition, telephone interview using a validated questionnaire and physical 

examination were conducted. The anatomical outcome was measured by physical examination and postoperative 

stratification of cystocele.

Result: The average age of the patients was 61.7±0.8 years, and average follow-up time was 9.3±0.3 years. 

Compared with pre-operation and post-operation, cystocele stage of patients is significantly decreased (P<0.001). 

The anatomical cure rate for cystocele was 93.4% and SUI was 95%. Comparison of the three questionnaires 

before and after operation, showed a significant improvement in the overall average score except FSFI (P

＜0.001). The incidence of early complications was resolved spontaneously or controlled medically with 4 cases 

of hematoma or abscess, 3 cases of vaginal infection and UTI respectively, 4 cases of difficult micturition and 16 

cases of de-novo urgency. In late complications, 4 cases of pain were managed, 2 cases of mesh exposure were 

treated with topical ointment and local excision respectively. There were 5 cases of recurrence and only 2 of them 

needed second operation. 

Conclusion: In this retrospective study, transobturator four-arms mesh was deemed effective and safe in the 

treatment of cystocele with a low rate of complications, low incidence of secondary surgery, and it was the 

preferred surgical method for elderly patients unsuited for general anesthesia and in countries with difficult 

access to laparoscopic and robotic treatment.

Keywords: Cystocele, Follow-up studies, Surgical mesh
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다양한	신경학적	질환을	가진	여성환자에서	중부요도슬링	후	과민성
방광	증상의	변화
신정현1, 박민욱1, 박계원2, 박주현1, 주명수1

울산대학교 서울아산병원 1비뇨의학과, 2신경과 

Aims: We investigated surgical outcomes and changes of overactive bladder (OAB) symptoms after midurethral 

sling in female stress urinary incontinence (SUI) patients with or without neurological disease without spinal cord 

injury.

Methods: Patients who underwent midurethral sling for SUI between January 2009 and December 2018 were 

reviewed. Postoperative changes in OAB symptoms (de novo occurrence or resolution) within one year were 

compared in each preoperative symptom subset with a 1:1 matched analysis between non-neurological disease 

(NND) and neurological disease (ND) group. 

Results: A total of 855 patients (median follow-up: 49.8 months; mean age: 57.9 ± 9.3 years) were included. 

Successful SUI correction was achieved in 95.0% of NND and 93.7% of ND patients (p=0.440). Among 797 patients 

(711 NND and 86 ND) without remnant SUI, 227 had SUI only, 198 had SUI with urgency, and 372 had mixed urinary 

incontinence (MUI) preoperatively. The ND patients tended to be older (62.8 ± 9.2 years vs. 57.2 ± 9.0 years) and 

had higher proportions of diabetes (24.4% vs. 8.0%), hypertension (47.7% vs. 26.7%), and MUI (64.0% vs. 44.6%) 

than NND patients (p<0.001 respectively). After matching age, diabetes and hypertension, the incidence of de 

novo OAB was higher in ND patients (SUI only; 21.1% vs. 5.3%, p<0.001) while resolution rates of urgency urinary 

incontinence (UUI) were similar (MUI; 57.7% vs. 53.9%, p=0.414). 

Conclusions: Success rates of midurethral sling and resolution of UUI were comparable between NND and ND 

patients. In patients with neurological conditions, de novo OAB symptoms were more likely to develop.

Keywords: Midurethral sling, Neurologic disease
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Modified	grid	plaque	incision	and	sealing	with	Collagen	
Fleece	for	treatment	of	Peyronie’s	disease:	its	feasibility	
and	safety
Donghyun Lee, Hyun Soo Lee, Da Eun Han, Sun Tae Ahn, and Du Geon Moon
Department of Urology, Korea University, College of Medicine, Seoul, Korea

Introduction: Surgery is gold-standard for correction of Peyronie's curvature. Recently, there have been reports 

on partial plaque excision and grafting with collagen fleece technique regarding long term efficacy. However, there 

is still concern regarding post-operative bleeding complications and worsening of erectile function.

Objective: To introduce a less invasive technique by multiple grid plaque incisions instead of plaque excisions to 

minimize complications.

Methods: From May 2018 and April 2020, 18 patients with stable Peyronie’s disease (PD) were included. Surgical 

technique was composed 3 major steps; 1) releasing and elevation of the neurovascular bundle or urethra, 2) 

multiple deep grid plaque incisions and 3) sealing with collagen fleece (TachoSil®) without suturing. We assessed 

the stretched penile length (SPL), totally straightness and International Index of Erectile Function (IIEF-5) 

preoperatively and 12 weeks postoperatively.

Results: Mean patient age was 61.3 ± 6.4 years (range: 46–72). The mean curvature was 46.3 (30-85) degree, 4 

with dorsal curvature, 7 with pure lateral curvature and 7 with ventral curvature. Mean operative time was 135.3 

± 28.0 minutes (68–202). Mean follow-up was 17.7 ± 5.8 months (3-18). All patients achieved totally straightness. 

Mean penile length of preoperative and postoperative 12 weeks were 10.4 ± 0.9cm (range: 9-12) and 10.6 ± 1.0cm 

(range: 9-12), respectively. None of patients had hematoma postoperatively and erectile function was preserved 

postoperatively 12 weeks.

Conclusions: Our initial experience with this technical modification of various plaque incisions shows that one can 

achieve a sufficient surgical effect without making defect of carvernosum. However, long-term clinical outcomes 

are necessary to confirm these encouraging findings.

Keywords: Penoplasty, Peyronie's Disease, Modified grid technique
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Monthly	variation	in	serum	testosterone	levels	in	middle-
aged	men
이준호, 박연원1, 조인창1, 김병훈1, 최재덕, 조정만, 강정윤, 유탁근, 이성원2

을지병원, 1국립경찰병원, 2성균관의대 삼성서울병원

Introduction: Testosterone has diurnal variation. However, it is unclear whether testosterone exhibits monthly 

variation. We conducted this study, to investigate whether we should consider or adjust for monthly variation in 

testosterone in the diagnosis of testosterone deficiency syndrome (TDS). 

Methods: This was a prospective cross-sectional study. A total of 8,367 men were included. Total testosterone was 

measured between 7:00 and 9:00 AM. Additionally, data on age, waist circumference, blood pressure, fasting blood 

sugar, triglycerides, and high-density lipoprotein were collected and regarded as confounders. We also collected 

the monthly temperature and night time in Seoul. We, then, compared the ratio of testosterone <3.5 ng/mL and 

mean testosterone level of each month before and after adjusting confounders. 

Results: Testosterone showed a monthly pattern with a nadir in May (4.4 ng/mL) and a peak in Jan (6.0 ng/mL). 

The relative difference ((peak – trough) / peak) was 24.9% and absolute difference (peak - trough) was 1.48 ng/

mL. After adjusting confounders, testosterone also showed a monthly pattern with a nadir in May (4.514 ng/mL) 

and a peak in Jan (6.094 ng/mL). The ratio of <3.5 ng/mL also showed a monthly pattern with a nadir in Jan (2.7%) 

and a peak in May (24.1%). After adjusting, the odds ratio (OR) of testosterone <3.5 ng/mL also showed a monthly 

pattern with a nadir in Jan (OR: 1.000) and a peak in May (OR: 11.445, 95% confidence interval: 6.288-20.832, 

P<0.001). A trendline of testosterone and night time duration of each month suggested positive relationship (Figure 

1) between them. 

Conclusions: Testosterone showed a monthly variation and this variation seems to be related to nighttime. In the 

diagnosis of TDS, this variation should be considered or adjusted.

Keywords: Monthly variation, Testosterone, Middle-aged men
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음경	보형물	종류에	따른	수술	경과	및	환자와	배우자의	만족도	비교:		
157명의	발기부전	환자를	대상으로	단일	기관에서	시행한	음경		
보형물	삽입술
김영욱, 이권수, 최재영, 고영휘, 송필현, 정희창, 문기학
영남대학교 의과대학 비뇨의학교실

Purpose: Penile prosthesis implantation (PPI) is the gold standard treatment for patient with refractory erectile 

dysfunction (ED). However, there was a lack of evidence for patients and his partner’s satisfaction after PPI, 

especially in Korean men. Therefore, we retrospectively investigated the surgical outcomes and the couples’ 

satisfaction after PPI, according to type of penile prosthesis.

Material and Methods: This retrospective study included a total of 157 patients with ED who underwent PPI 

between January 2000 and December 2017. Of the patients, 73 patients had malleable penile prosthesis (AMS 600) 

and 84 patients had inflatable penile prosthesis (AMS 700). Couples’ satisfaction was evaluated with the modified 

Erectile Dysfunction Inventory of Treatment Satisfaction (EDITS) questionnaire within 12 months after surgery 

through face-to face or telephone interview by single disinterested coordinator. Surgical outcomes and mechanical 

reliability were assessed according to the type of penile prosthesis.

Results: The mean age of all patients and his partners were 59.8±14.1 and 47.1±9.5 years, respectively. The mean 

follow-up period was 98.3±69.8 months. The postoperative complications such as infection, device malfunction, 

and corporal perforation were higher in the inflatable penile prosthesis than in the malleable penile prosthesis 

(6.8% vs 3.1%, p=0.017). However, couples’ satisfaction after PPI was significantly higher in the inflatable penile 

prosthesis than in the malleable penile prosthesis (p<0.001).

Conclusions: Although overall survival rate was lower in 

the inflatable prosthesis than in the malleable prosthesis, 

inflatable PPI have higher couples’ satisfaction rates than 

the malleable PPI. The type of penile prosthesis should be 

considered according to patient’s expectation and conditions.

Keywords: Erectile Dysfunction, Penile Prosthesis, Satisfaction
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총	운동성	정자	수	예측을	위한	정계정맥류	수술	후	정액검사	예측		
노모그램의	외부	검증:	다기관	연구
장원식1, 김기홍2, 임경택3, 이종수1, 허지은1, 김대근4

1연세의대 세브란스병원 비뇨의학교실, 2순천향대학교 천안병원 비뇨의학교실, 3마리아병원 비뇨의학과,  
4CHA의과학대학교 서울역센터 비뇨의학교실

Objectives: To externally validate the Samplaski’s post-varicocele repair semen analysis nomogram to confirm the 

predictive accuracy of total motile sperm count (TMC).

Materials and Methods: A total of 300 patients who underwent varicocelectomy between July 2016 and July 2019 

from 4 multicenters were included in the validation cohort. The validated TMC prediction nomogram included left 

varicocele grade and semen volume, concentration, and motility. Pearson correlation coefficient and calibration 

plots were used to determine the predictive accuracy of the nomogram for post-varicocele repair TMC. Locally-

weighted scatter-plot smoothing line was used and the calibration plot was assessed. The calibration plot was 

verified by R-squared which measures of nearness of data to the fitted regression line by linear regression model.

Results: There were three surgical techniques used for varicocelectomy among the cases (laparoscopic, 20 cases; 

inguinal approach, 30 cases; microscopic subinguinal approach, 250 cases). The predictive performance of the 

externally validated TMC nomogram was revealed by Pearson correlation coefficient (R=0.328; 95% confidence 

interval (CI) 0.220‐0.435; p<0.001). Compared to Samplaski’s nomogram result (R=0.581; CI 0.186‐0.729), our study 

also revealed a statistically significant rate. However, it had a relatively lower correlation coefficient rate and the 

predicted TMC was lower than the observed post-varicocelectomy TMC. The calibration plot for TMC revealed 

that the agreement between the predicted TMC and observed TMC was plausible. However, it had low explanatory 

power in this nomogram model.

Conclusion: This external validation of the post-varicocele repair Samplaski’s nomogram reveals its lower 

correlation coefficient rate to predict post-varicocelectomy TMC. The nomogram demonstrated that the predicted 

TMC showed a relatively lower count than the observed post-varicocelectomy TMC by externally validated cohort. 

Keywords: Spermatozoa, Varicocele, Nomograms
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Longer	semen	collection	time	is	related	to	greater	semen	
volume	and	total	motile	sperm	count
Dong Suk Kim1, Young Sun Her2, Dong Hyuk Shin2, Mihee Oh2, Jeongwon Beak2, Dae Keun Kim3, 
Seung-Hun Song1

1Urology, Fertility Center of CHA Gangnam Medical Center, CHA University College of Medicine, 
2Andrology lab, Fertility Center of CHA Gangnam Medical Center, CHA University College of Medicine, 
3Urology, CHA Fertility Center, Seoul Station, CHA University College of Medicine

Background: Semen parameters may vary considerably from one specimen to the next, partly due to variability 

in the conditions under which the specimens are produced. The level of comfort in the semen collection room, 

adequate visual and auditory stimulation, and sufficient semen collection time may affect the quantity and quality 

of collected semen. 

Objectives: We evaluated the influence of semen collection time on quantity and quality of semen produced by 

masturbation.

Materials and Methods: A total of 250 men who delivered two semen samples for semen analysis with an interval 

of 2 weeks to 3 months at fertility center of CHA Gangnam Medical Center between Jul 2018 and Dec 2018 were 

included in the study. First semen collection was performed after standard brief instruction by an andrologist. 

Before second semen collection, more detailed instruction and emphasis on enough stimulation was explained 

by the andrologist. All subjects were requested for a 2 to 7day abstinence period before providing each semen 

sample. Semen analyses were performed according to the World Health Organization (WHO) 2010 guidelines. Men 

with azoospermia or cryptozoospermia were excluded. Semen collection time was regarded as the time between 

entering the semen collection room and submitting a semen sample. We investigated the difference in the semen 

collection time, semen volume and quality including sperm concentration, motility and strict normal morphology of 

the two semen samples.

Results and Conclusion: Semen collection time was significantly longer in second semen collection, which 

was performed after more detailed instruction and emphasis on enough stimulation. Semen volume and total 

motile sperm count were significantly higher in second semen collection. However, sperm concentration, sperm 

morphology, and strict normal morphology showed no differences between the two semen samples. More detailed 

instruction and explanation of importance on enough stimulation during semen collection is related to longer 

semen collection time, larger semen volume and more total motile sperm count. This study was performed in 

subfertile population, but it could be applied for cancer patients who want sperm banking just before start of 

chemotherapy. 

Keywords: Semen collection time, Semen analysis
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해면체	신경	손상	발기부전	백서	모델에서	SAHA	지속	투여	시	음경
해면체	섬유화	차단에	의한	해면체정맥차단기전	이상의	호전:	PDE5	
억제제와의	비교
이정훈1, 조민철2, 손환철2, 김수웅3

1한림대학교 강동성심병원, 2서울특별시립 보라매병원, 3서울대학교병원

Purpose: To determine if daily oral administration of suberoylanilide hydroxamic acid (SAHA; a pan-HDAC inhibitor) 

for 5 weeks from the immediate post-injury period after CN injury would rectify CVOD by suppressing cavernosal 

fibrosis and normalizing HDAC pathway in a rat model of CN crush injury (CNCI), and to compare the results with 

those obtained using chronic administration of an oral PDE5 inhibitor (a positive control).

Materials and Methods: Fifty-six 12-week-old rats were randomized into the following four groups: sham surgery 

(S), CNCI (I), and CNCI treated with daily administration of 25.0 mg/kg SAHA (V), and CNCI treated with daily 

administration of 20.0 mg/kg udenafil (P). The V and P groups received the respective treatment for five weeks 

from the following day after CNCI. At five weeks after surgery, dynamic infusion cavernosometry (DIC), Masson’s 

trichrome staining and Western blot were performed.

Results: Group I had a significantly decreased papaverine response, higher maintenance or drop rate, lower 

smooth muscle/collagen ratio, and increased protein expression of HDAC2, HDAC3, TGF-β1 and collagen-1, 

compared with Group S. The three DIC parameters in Group V and Group P significantly improved compared to 

those in Group I. Except for maintenance rate, the improvement in papaverine response and drop rate in Group 

V was not significantly different from that in Group P. Group V and Group P showed the rectification of smooth 

muscle/collagen ratio, and protein expression of TGF-β1 or collagen-1. Protein expression of HDAC3 was improved 

in both Group V and Group P, whereas that of HDAC2 was improved only in Group V.

Conclusions: Our data indicate that chronic inhibition of SAHA improves CVOD by suppressing cavernosal fibrosis 

via rectifying HDAC/TGF-β1 pathway in nerve-injured rats. Chronic treatment with SAHA appear to significantly 

alleviate CVOD, comparable to that with a PDE5 inhibitor. Thus, treatment strategies targeting the HDAC pathway 

might be helpful to alleviate CVOD induced by CN injury.

Keywords: Prostatectomy, Fibrosis, Erectile dysfunction
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A	Modified	Nomogram	to	Predict	Need	of	Karyotype	
Analysis	in	Infertile	Men
윤영은1, 박성열1, 문홍상1, 김동석2, 송승훈2, 김대근3

1한양의대 비뇨의학교실, 2CHA의과학대학교 강남차병원 비뇨의학교실, 3CHA의과학대학교 서울역센터 비뇨의학교실

Background: Karyotype analysis in infertile male patient plays an important role in work up to find a possible 

underlying cause. The EAU guideline recommend karyotype analysis for sperm concentration less than 10 million/

ml, and a Ventimiglia nomogram had been developed to improve the detection probability when to perform 

karyotype analysis.

Objectives: We conducted this study to externally validate EAU criteria and Ventimiglia nomogram and suggest 

modified nomogram for when to perform male karyotype analysis. 

Materials and Methods: The subjects of this study were external cohort of 1,772 infertility patients who underwent 

karyotype analysis at CHA Fertility Center Seoul Station. Both male infertility patients who had abnormality 

on semen analysis and patients with recurrent abortion or recurrent implantation failure were included, and 

hormonal studies, scrotal sonography, and semen analysis were performed. . The area under receiver operating 

characteristics curve for diagnostic efficacy was used to investigate the value of each model. Multivariable logistic 

regression was performed to develop a new nomogram.

Results and Conclusion: Of the 1,772 patients, 1,505 patients underwent all tests necessary for analysis. Sixty six 

(4.3%) patients showed chromosomal abnormality. According to the EAU guideline, 272 (18.1%) patients should 

have undergone karyotype analysis, and 39 (14.3%) of whom had chromosomal abnormality. Sensitivity and 

specificity were 59.1% and 83.8% respectively, but 29 (43.9%) patients will not be properly diagnosed if patients 

are selected based on this guideline. The Ventimiglia nomogram’s AUC was 0.731 (p<0.001), and 349 (23.2%) 

patients would have been candidates for genetic workup, of which 43 (12.3%) patients would show chromosomal 

abnormality. Twenty-three (34.8%) patients still miss the opportunity to be diagnosed. According to our further 

evaluation, oligospermia was not significantly associated with chromosomal abnormality (r=0.017, p=0.506), while 

azoospermia showed strong correlation with chromosomal abnormality (r=0.266, p<0.001). Therefore, we modified 

the nomogram by replacing the sperm concentration with 

azoospermia, and the prediction rate was increased. With 

a 2% probability cut-off, the modified nomogram was 

able to screen 56 (84.8%) out of 66 genetic abnormalities. 

According to existing guidelines, diagnosis of a significant 

number of genetic abnormalities in male infertility patients 

may be missed. We modified existing nomogram, and we 

believe that this could be helpful to make decision when to 

perform karyotype analysis in infertile men.

Keywords: Karyotype analysis, Infertility, Nomogram
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35	years	experience	of	penile	prosthesis	implantations.	
From	the	beginning	up	to	the	development	of	local	
anesthetic	model	for	a	out	patient	day	surgery
Hyung KI Choi, Hyun Min Choi
Department of Urology, Chois's ssclinic

Background: 3piece inflatalble penile prosthesis are usually implanted under general or spinal anesthesia. Few 

papers are available regarding the 3piece penile prosthesis implantations under local anesthesia longterm 

experience and skills are needed to master penile implantation surgery under local anesthesia.

Objectives: To provide longterm developing experiences to reach to the final ideal model: implanting 3-piece 

penile prosthesis under local lidocaine anesthesia only as a out patient day surgery.

Materials and Methods: All the penile implantations from the dec 1983 up to the dec 2019 [n=1268] were 

included in this study and divided into 4 sub-groups progressively. 1) Initial learning period [1983 Dec - 1990] 

n=39 Started first implantation in paraplegia with Jonas. Prosthesis in Dec 1983 and set up: Sexual dysfunction 

clinic in Severance hospital. Thereafter, progressively increased cases with malleable prosthesis: AMS malleable, 

self inflating Hydroflex and Dynaflex 2) Pre viagra period [1991-1999] n=429] With the experiences of malleable 

implantations, then started implanting 3-piece inflatable prosthesis under general or spinal anesthesia. In patients 

with dual problems of BPH and ED, penile implantation and TURP were done simultaneously in one session and 

name it as “Combi_surgery” 3) Post viagra and revision period [2000 – 2010] n=350] With the implantations 

more than 10years, there progressively appeared mechanical failures, so revisions were needed. The mechanical 

reliability of inflatable prosthesis were 98.2% at 2years, 95.7% at 3years, 92.2% at 6years [Choi et al J Urology 

2001] Among 58 case of revisions cylinder problems were most common 35, reservoir 15. Pump and connecting 

tube leaking 8 4) Private clinic and local anesthetic period [2010–2019] n=[450] Patients with dual problems of ED 

and incontinence after radical prostatectomy, we implanted 3 piece inflatable penile prosthesis, and found that 

72% of incontinence were improved depending upon the percent of penile inflations, so recommended as a first 

line treatment option for these dual problems.[ choi et al wjmh 2016] As the practice of private clinic, the needs 

for a day surgery were increasing due to the patient privacy and also increasing the high risk older patients. From 

nov-2013, we applied local anesthetic technique for all cases of fresh, revision and even post infection cases. 

Local anesthetic techniques were; caudal, ilioinguinal, bilateral pudendal and penile blocks with 1% lidocaine and 

analgesics only. 

Results and Conclusion: 300 implantations [247 fresh, 53 revision] were done under local lidocaine anesthesia 

only. All patients tolerated well during one hour surgery, no patient transferred to general or spinal. All patients 

were discharged on that day after 5 hours recovery as a out patient basis Side effect and complications inguinal 

hernia 2 pump failure 2 urethral erosion 1 Anxietic-phobic reactions 2 Based on longterm experiences of penile 

implantations, we finally developed local anesthetic model for 3 piece inflatable penile implantations as a routine 

out patient day surgery.

Keywords: Penile prosthesis implantation, Under local anesthesisa
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통증을	동반한	정계정맥류	환자에서	정계정맥류	수술의	효과에	대한	
메타분석
박지훈, 박남철, 박현준
부산대학교 의과대학 비뇨기과학교실

Purpose: This study aimed to evaluate the difference in pain resolution rate based on factors that are related to 

varicocele characteristics and surgical methods.

Materials and Methods: The literature search was conducted using PubMed (Medline) and EMBASE (1980~December 

2018). Keywords used for the search were "varicocele", "varicocelectomy OR ligation OR repair" and "pain OR 

painful". Two authors reviewed the titles and abstracts of the related articles independently.

Results: Fourteen studies were included in the analysis. There were no significant differences in the postoperative 

pain resolution rate with respect to varicocele grades I, II and III. The resolution rate was significantly higher 

for dull pain than for sharp pain (RR, 1.11; 95% CI, 1.02~1.22; p=0.02). There were no significant differences in 

postoperative pain resolution rate with respect to various surgical approaches. Microsurgical varicocelectomy 

showed a significantly higher pain resolution rate than laparoscopic varicocelectomy (RR, 0.77; 95% CI, 0.60~ 0.99; 

p=0.04).

Conclusions: Patients with varicocele 

complaining of dull pain preoperatively had 

a higher resolution rate of postoperative 

pain than those complaining of sharp 

pain. We also found that microsurgical 

varicocelectomy showed better surgical 

outcome than laparoscopic varicocelectomy. 

However, there were no signif icant 

differences in pain resolution rate based 

on the varicocele grade and surgical ap-

proach.

Keywords: Pain, Varicocele, Varicocelectomy
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후발성	성선	기능	저하증에서	대사	증후군	치료를	위한	테스토스테론	
대체	요법의	효과:	체계적	고찰	및	메타	분석
김시현1, 박재준2, 박준영2, 김기홍1, 양희조1, 김두상1, 이창호1, 전윤수1, 김재헌2

1순천향대학교 천안병원 비뇨의학과교실, 2순천향대학교 서울병원 비뇨의학과교실

Context: Late onset hypogonadism (LOH) is an age-dependent reduction of testosterone, which is related with 

alteration of metabolic profile including glucose control, insulin sensitivity, and lipid profile.

Objective: To investigate the effect of testosterone replacement therapy (TRT) on metabolic syndrome using 

meta-analysis among the randomized clinical trials (RCTs). 

Methods and Materials: A systematic review of the literature published until February 2, 2019 was performed 

using the PubMed/Medline, Embase and Cochrane Database. Among the 1562 articles screened, 19 articles were 

selected for qualitative analysis and 16 articles (n=1468) included for data synthesis and current analysis based on 

the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA). Criteria for final inclusion were 

RCTs

Results: Sixteen studies were finally included (TRT group (n=747), placebo group (n=721)). Among the 

metabolic markers, HbA1C, HOMA IR, serum insulin and leptin showed significant improvement after TRT 

compared with placebo (MD=-0.172 (95%CI: -0.329,-0.015), MD=-0.514 (95%CI:-0.863,-0.165), MD=-

12.622(95%CI:-19.660,-5.585), and MD=-2.381(95%CI: -2.952,-1.810), respectively). Among the lipid profiles, 

total cholesterol showed significant improvement (MD=-0.4333 (95%CI: -0.761, -0.105)) after TRT, however, HDL 

showed significant decrease (MD=-0.069 (95%CI:-0.121, -0.018)) after TRT. Among the anthropometric markers, 

waist circumference showed significant improvement (MD=-0.1640 [95%CI: -2.857, -0.423]).

Conclusions: This study showed overall improvement of metabolic profiles after TRT compared with placebo. 

Further studies are needed to confirm this result especially about lipid profiles. PATIENT SUMMARY: In this 

systematic review, we provide an overview of positive effect after TRT compared with placebo in LOH patients.

Keywords: Hypogonadism, Hormone replacement therapy, Meta-analysis, Metabolic syndrome
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조루	치료를	위한	자가지방을	이용한	귀두확대술과	배부신경차단술의	
치료	효과	비교
홍성우, 박상호, 성병주, 문 일
예작병원

Introduction and Objective: Although guidelines from the American Urological Association and European 

Association of Urology do not consider surgical treatment for premature ejaculation, the use of glans penis 

augmentation and dorsal neurectomy has increased for many years in Korea. Thus, this study was aimed to 

evaluate the difference between the two surgical procedures, glans penis augmentation and dorsal neurectomy, in 

patients with premature ejaculation. 

Materials and Methods: From January 2018 to December 2019 a total of 74 patients [31 patients (group A) who 

underwent glans penis augmentation, and 43 patients (group B) who underwent dorsal neurectomy] who were able 

to follow up more than 3 months conducted by a single surgeon were compared and analyzed using the Premature 

Ejaculation Diagnostic Tool (PEDT) questionnaire at Pre-op and 3-month follow-up visits. Glans penis augmentation 

was performed using autologous fat, and the 12 o'clock position was approached by puncture with a 17G needle. 

Dorsal neurectomy was approached through the previous circumcision line and approximately 1cm nerve stump 

was cut off.

Results: There was no difference in age and basic medical history between the two groups. The Pre-op mean 

PEDT questionnaire score was 16 points in group A and 17 points in group B, which was slightly higher in group B, 

but there was no statistically significant difference. In the PEDT questionnaire conducted 3 months after surgery, 

group A showed mean 8 points (range 4~12) and group B improved mean 9 points (range 6~13), but there was no 

statistical difference between the two groups.

Conclusions: Both two surgical procedures have proven effective treatment for premature ejaculation patients 

in our clinic. However, over time, therapeutic effect may be disappeared due to the absorption of fat and the 

regeneration of dissected nerves, so long-term study is needed to compare the more accurate treatment effect 

between the two groups.

Keywords: Premature Ejaculation, Glans Penis Augmentation, Dorsal Neurectomy
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과민성방광에	대한	항무스카린제제	사용과	치매의	위험성의	상관관계:	
메타분석과	체계적	분석
김도경, 박재준, 이현영, 박준영, 두승환, 김재헌, 양원재, 송윤섭
순천향대학교 서울병원 비뇨의학과교실

Objective: To investigate the effect of bladder antimuscarinics on risk of dementia using meta-analysis among the 

randomized clinical trials (RCTs). 

Meterials and Methods: A systematic review of the literature published until November 4, 2019 was performed 

using the PubMed/Medline, Embase and Cochrane Database. Among the 108 articles screened, 12 articles were 

selected for qualitative analysis and 5 articles (n=690636) included for data synthesis and current analysis based 

on the Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA). Criteria for final inclusion 

were RCTs

Results: In this study, the risk of dementia in the exposure group compared to the control group and the 

prevalence of dementia in the exposure group were analyzed, respectively. Three studies were included in the 

analysis for the risk of dementia in the exposure group compared to the control group (exposure group (n=34518), 

control group [n=284091]). Odds ratio was 1.453 (95%CI: 1.413, 1.495). Five studies were included in the analysis 

for the prevalence of dementia in the exposure group (total exposure group [n=101976]). The prevalence of 

dementia in exposure group was 0.0243 (95%CI: 0.014, 0.034).

Conclusions: This study showed increasing risk of dementia after medication of antimuscarinics and considerable 

prevalence of dementia in the antimuscarics-taking group. 

Keywords: Bladder antimuscarinics, Dementia, OAB
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방광벽	및	배뇨근	두께	초음파	측정의	올바른	방법론	정립과		
방광출구폐색	진단의	유용성
추민수, 유상준, 조민철, 정 현, 손환철
서울대학교 의과대학 비뇨기과교실

Purpose: 비침습적인 초음파를 이용하여 방광벽 및 배뇨근 두께를 측정하여 요역동학검사를 대체하고자 하는 시도가 있어왔고 

그 임상적 유용성이 발표되고 있으나, 측정법은 정해진 표준이 없이 연구마다 차이를 보이고 있다. 요역동학검사 중 생리식염수 

주입량에 따른 방광벽 및 배뇨근 두께를 요역동학검사 지표와 비교분석하여, 방광벽 및 배뇨근 두께 초음파 측정의 올바른 방법

론을 정립하고 임상적 의미와 유용성을 확인하고자 하였다.

Meterials and Methods: 하부요로증상으로 요역동학검사를 시행 받는 20세 이상의 남자 환자 60명을 전향적으로 선별하

였고, 방광내 구조적인 변성이 발생할 수 있는 신경인성방광 환자는 제외하였다. 요역동학 검사를 시행하며 방광내 생리식염수

의 주입양에 따라 환자의 최대방광용적까지 50 mL 간격으로 방광벽 및 배뇨근 두께를 초음파로 측정하였다. 7.5 MHz linear 

array (HS60, samsung medison)를 치골 1 cm 상부에 수평방향으로 위치하여 방광의 anterior wall 영상을 디지털 이미지로 

전자영상시스템에 저장하였고, 이를 최대 배율로 확대하여 서로 다른 세지점에서 두께를 측정 후 평균 값으로 하였다. 방광 외막

과 점막의 고에코 부분를 포함하여 방광벽 두께로 정의하였고, 코에코 경계 사이의 저에코 부분을 배뇨근으로 측정하였다. 방광

출구폐색 지수 (BOOI)는 “PdetQmax – 2Qmax”로 정의하였고, BOOI가 40 이상일 경우 방광출수폐색이 있는 것으로 진단하였

다.

Results: 참여자들의 평균 나이는 70.4 ± 5.6세, 전립선 크기는 62.9 ± 43.4 mL 였다. 최대방광용적은 평균 336.2 ± 97.9 mL 였

다. 요역동학검사 결과 IDC는 42명 (70.0%)에서, BOO는 28명 (47.5%)에서 관찰되었다. 10명 (16.67%)의 환자에서는 detrusor 

underactivity가 진단되었다. 50 mL 주입시 방광벽과 배뇨근 두께의 평균은 각각 5.69 ± 1.45 mm와 2.66 ± 0.72 mm였고,  

400 mL 주입시에는 3.23 ± 0.86 mm와 1.42 ± 0.40 mm로, 방광내 생리식염수의 주입양이 증가할수록 방광벽 및 배뇨근의 두

께는 반비례하여 감소하는 경향을 보였다(Figure 1).방광을 300 mL 채웠을 때의 방광벽 및 배뇨근의 두께는 BOOI와 유의한 

상관관계가 있었다 (방광벽: r=0.318, p=0.048; 배뇨근: r=0.344, p=0.032) (Figure 2). 그 외의 방광 용적에서는 방광벽 및 

배뇨근의 두께와 BOOI와의 통계적인 유의성을 확인할 수 없었다.

Conclusions: 이번 연구에서는 방광 용적을 300 mL를 채웠을 때, 초음파로 측정한 방광벽 및 배뇨근 두께는 요역동학적 BOOI

와 유의한 상관관계를 보였다. 방광벽 두께가 배뇨근 두께 보다 방광출구폐색에 대한 설명력이 조금 더 높았고, optimal cut-

off value는 3.10 mm로 재시할 수 있겠다.

Keywords: Bladder wall thickness, Detrusor wall thickness, Ultrasound measurement
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Efficacy	and	safety	of	combination	therapy	in	patients	with	
detrusor	overactivity	and	impaired	contractility	
고혁준1, 김규식, 문홍상2, 김용태, 조정기3

동아대학교병원 의과대학 비뇨기과학교실, 1동아대학교병원, 2한양대학교 구리병원, 3한양대학교병원 의과대학 비뇨기과학교실

Introduction: We investigated the efficacy and safety of combination therapy of alpha blocker, bethanechol and 

beta 3 agonist in patients with detrusor overactive and impaired contractility (DOIC) diagnosed with urodynamic 

studies.

Methods: Urodynamic reports were reviewed, and a total of 90 patients with proven DOIC. We included only 

patients with combination therapy of alpha blocker, bethanechol and beta 3 agonist for treatment of DOIC. We 

excluded patients who lost follow up (n=45) and patients underwent operation (n=4). We also excluded patients 

with medication except above combination therapy for treatment of DOIC (n=22). We investigated the IPSS, 

overactive bladder symptom score and uroflowmetry and procedure-related adverse events (AE) at baseline and 

after treatment were assessed. 

Results: The results showed that the subjective symptom scores improved significantly in both groups, and the 

scores did not differ between the groups. The decrease in urgency episodes and urgency urinary incontinence 

were noted in OAB patients but not in DOIC patients. Although the incidence of AEs was comparable between the 

groups, the therapeutic efficacy lasted for a mean of 4.9~4.8 months in DOIC patients and 7.2~3.3 months in OAB 

patients (p = 0.03). We concluded that the efficacy of the combination therapy of alpha blocker, bethanechol and 

beta 3 agonist for DOIC patients was limited and short-term. Nevertheless, AEs did not increase in DOIC. 

Conclusion: The combination therapy of alpha blocker, bethanechol and beta 3 agonist might not be a good 

indication in patients with DOIC and high post-voiding residual urine. Physicians should inform patients of the 

potential benefits and risks of combination therapy for treatment of DHIC.

Keywords: Underactive detrusor, Overactive bladder, Detrusor overactive and impaired contractility
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여성에서	과민성방광	약물	처방율의	계절별	변화
김종원, 안현규, 고종철, 이돈구, 하지수, 김재환1, 박소정1, 조강수
연세의대 강남세브란스병원 비뇨의학과, 1한미약품 데이터사이언스팀 

Cold season aggravates lower urinary tract symptoms, especially overactive bladder (OAB) symptoms. This aspect 

was studied mainly in men, but rarely in women. We investigated whether cold season influences OAB-drug 

prescription rate (OAB-DPR) in women. Women aged >18 years were selected from the Korean Health Insurance 

Review and Assessment Service-National Patient Sample data between 2012 and 2016. OAB-DPR was calculated 

according to age and seasonal groups. The prescription rates in summer (June, July, and August) and winter 

(January, February, and December) were compared. Sub-analysis was performed by age group. In total, 3,061,343 

adult women were included. Overall OAB-DPR was 3.75% (114,940/3,061,343). Overall OAB-DPR in summer 

and winter were 1.41% (43,090/3,061,343) and 1.54% (47,038/3,061,343), respectively (p<0.001). However, the 

seasonal variation differed by age group (p<0.001). OAB-DPR was significantly lower in winter than in summer in 

women aged <50 years (odds ratio 0.942; 95% confidence interval, 0.918–0.967; p<0.001), but was significantly 

higher in winter than in summer in women aged ≥50 years (odds ratio 1.153; 95% confidence interval, 1.135–1.171; 

p<0.001) (Fig.1). In conclusion, OAB-DPR in women was significantly influenced by seasons; its seasonal variations 

differed with age. OAB-DPR was higher in summer in women aged <50 years, however it was higher in winter in 

those aged ≥50 years. Our findings suggest that female hormonal status may be involved in the contradictory 

effect of seasons on OAB symptoms.

Keywords: Seasons, Overactive bladder, Women
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남성에게서	하부요로증상의	악화와	방광내	전립선	돌출과의	연관성
구진석, 조현진, 송재익, 이호연, 김재현, 임도경, 김태희, 은성종, 오주용, 유성현, 김명수, 정호석, 황의창, 
오경진, 김선옥, 정승일, 강택원, 권동득, 박광성
전남대학교 의과대학 비뇨의학과교실

Purpose: This study aimed to evaluate the association of intravesical prostatic protrusion (IPP) with lower urinary 

tract symptom (LUTS) in male patients. 

Methods: This study was conducted on a total of 1303 men who visited our outpatient clinic due to lower urinary 

tract symptoms from January 2015 to December 2019. Age, comorbidities, prostate specific antigen (PSA), 

testosterone level, BPH-related parameters and uroflowmetric parameters were assessed. IPP was calculated in 

the mid-sagittal section of transrectal ultrasonography. According to the degree of IPP, patients was classified as 4 

groups; none, grade 1 (≤ 5 mm), grade 2 (5-10 mm), and grade 3 (> 10 mm). We evaluated the relationship of IPP 

with multiple parameters of BPH/LUTS.

Results: The mean age of the patients was 68.0 ± 8.2 years. Mean IPPs were 3.7 ± 0.8 mm (grade 1, n = 288), 

7.4 ± 1.4 mm (grade 2, n = 154), and 15.1 ± 4.4 mm (grade 3, n = 50), respectively. IPP was correlated with all 

subcategorized IPSS (total, voiding, storage, QoL, p<0.05) According to the severity of IPP, Grade 3 IPP group 

showed significantly worse IPPS score (total, voiding, storage, QoL, p<0.001) despite small prostate volume. The 

history of cerebrovascular disease and cardiovascular disease were significantly associated with IPP (p=0.011 and 

p=0.037, respectively) on multivariate analysis.

Conclusion: In this study, IPP was significantly related with the storage, voiding symptoms of IPSS and quality of 

life. In addition, clinicians should be aware that severe IPP (> 10 mm) could independently associate with worse 

symptoms of LUTS in men.

Keywords: Intravesical prostatic protrusion, Lower urinary tract symptom, Benign prostatic hyperplasia
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과민성	방광	환자의	치료	지속성:	한국,	호주	국립	코호트		
데이터베이스	연구
이규성1, 박혜정1, 강단비1, 변혜진2, 푸치영3, 압둘하디 패리드4, 김소영4, 조주희5
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Introduction: This study was conducted to evaluate the real-world persistence with antimuscarinics and the β3-

adrenoreceptor agonist, mirabegron, among adults in Korea and Australia.

Methods: This was a non-interventional, retrospective study of two national databases, Health Insurance Review 

and Assessment (HIRA) from Korea and NostraData from Australia (ClinicalTrials.gov: NCT03602508). Adults (≥

18 yr) who newly received a target overactive bladder (OAB) medication (mirabegron/antimuscarinic) from 01 

Jul 15–29 Feb 16 were included and followed for 12 mo to assess treatment persistence (time to discontinuation/

switching). Patients were excluded if they were prescribed their index medication during the previous 6 mo. 

Persistence was assessed using the Kaplan-Meier method and subanalyses were conducted according to age group 

(<65, ≥65 yr), sex, and OAB medication experience (na‐ve, experienced).

Results: In total, 52722 and 12281 patients with OAB were included from HIRA and NostraData, respectively. 

Korean patients were more likely to be younger (mean±standard deviation: 60.9±16.1 vs 66.2±16.3 yr) and male 

(21860 [41.5%] vs 3718 [30.3%]) compared with Australian patients. Median persistence with mirabegron vs 

antimuscarinics was 51 vs 25 days (individual agents: 8–31) from the HIRA database and 60 vs 100 days (37–100) 

from the NostraData database (Table). The reverse outcome in Australia was mainly due to the oxybutynin results. 

Patients who were aged ≥65 yr, male (HIRA database only), and had prior OAB medication experience typically 

exhibited longer treatment persistence than younger, female, and treatment-na‐ve patients.

Conclusions: In this large, real-world analysis, median persistence was longer with mirabegron than with 

antimuscarinics in Korea. The reverse finding was observed in Australia, mainly due to the results for oxybutynin. 

In Australia, oxybutynin is the only government subsidized OAB medication; as a result, the overall findings might 

be biased.

Keywords: Mirabegron, Antimuscarinics, Persistence
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비뇨의학	전문의에	의한	전립선비대증	관련	약물	처방	현황:		
국민건강보험	코호트	기반	연구
최 훈, 유정완, 이영훈, 전병조, 한재현, 태범식, 박재영, 배재현
고려대학교 안산병원 비뇨의학교실

Objective: To analyze the prescription pattern for benign prostatic hyperplasia (BPH) based on the clinician's 

urology specialty. 

Methods: We analyzed the data of patients treated with BPH from the National Health Insurance Database-

Cohort (NHIDB) from 2002 to 2013. The information about the type of prescription, including the number and type 

of medicines according to the physicians’ specialty and chronologic changes were reviewed. 

Result: There were over 6 times more BPH patients in 2013 than 2002. In total, 82.0% of patients aged less than 

50 years received urologic medicine, while only 49.7% of patients aged over 80 years received urologic drugs 

prescribed by a qualified urologist. The prescription rates of alpha-blockers by non-urological clinicians were 

40.5% in 2002 and 36.9% in 2013; these figures were relatively stable over the 12 year study period. In addition, 

the rates of anticholinergic and 5-alpha-reductase inhibitors prescribed by non-urological clinicians were 25% and 

30%, respectively. The rates of BPH medication prescription by non-urologic experts were highest from internal 

medicine specialists (58.4%), and by those working in the fields of dermatology (8.3%), family medicine (8.0%), 

and general surgery (7.2%). With regards to anticholinergics, propiverine was prescribed most frequently followed 

by tolterodine, solifenacin succinate, fesoterodine, oxybutynin, and trospium. The proportion of prescriptions by 

non-urologists to urologists was 11.7% for solifenacin and 12.2% for fesoterodine. The proportion of prescriptions 

by non-urologists to urologists for propiverine, oxybutynin, and trospium was 24%, 30.2%, and 31.9% respectively. 

The prescription frequency of dutasteride was much lower than finasteride (56147 versus 262930), and the 

proportion of prescriptions by non-urologists to urologists was much lower in dutasteride (15.7%) versus 

finasteride (39.3%). 

Conclusion: BPH prescriptions by non-urologists in Korea require to be verified by proper scientific values and 

more attention should be given to improve the quality of BPH care. Data from this study will ultimately lead to the 

evidence-based medication that could lead to more advanced BPH management, regardless of the clinical specialty 

of the attending physician.

Keywords: Prostatic Hyperplasia, Prescriptions, Urologists
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Recent	trends	in	the	surgical	management	of	BPH	in	the	
US	population	from	2004	to	2017:	annual	changes	in	the	
selection	of	treatment	option	and	medical	costs
Jinkyu Oh, Tae-Young Park, Il-Woo Park, Gun-Hyun Park, Chang Hee Kim, Kwang Teack 
Kim, Kyung Jin Chumg, Tae Beom Kim, Han Jung, Sang Jin Yoon
Department of Urology, Gachon University Gil Medical Center, Urology, Gachon University Gil Medical Center

Background: Transurethral resection of the prostate (TURP) is the gold standard treatment of benign prostatic 

hyperplasia (BPH) surgery. However, due to the continued technologic development of more advanced devices, 

laser surgery such as photoselective vaporization of the prostate (PVP), Holmium laser or Thulium laser 

enucleation of the prostate (HoLEP or ThuLEP) and minimally invasive treatment option such as Urolift®
have 

entered into the clinical armamentarium. We sought to report the annual incidence of BPH surgery and assess the 

recent change of trends in surgical management and medical costs in the US.

Objectives: Our primary data source was the Optum ClinformaticsTM Claims Database derived from commercial 

and medicare health insurance. Patients who underwent BPH procedures (TURP, PVP, HoLEP, ThuLEP, Urolift) from 

2004 to 2017 in the US were enrolled. 

Materials and Methods: Our primary data source was the Optum ClinformaticsTM Claims Database derived from 

commercial and medicare health insurance. Patients who underwent BPH procedures (TURP, PVP, HoLEP, ThuLEP, 

Urolift) from 2004 to 2017 in the US were enrolled.

Results and Conclusion: A total of 51,448 patients underwent BPH procedures from 2004 to 2017. There was a 

consecutive increase in the annual incidence of these procedures from 770 in 2004 to 6571 in 2017. The mean 

patient age (±SD) increased slightly over the study period from 67.6 (± 8.4) in 2004 to 73.4 (± 8.4) years-old 

in 2017. More than 60% of patients underwent cystourethroscopy and post-void residual urine check prior to 

surgical management. In terms of the selection of surgical management, TURP was the most common and PVP the 

2nd most common. Regarding cost, both medical and total treatment costs increased sharply over the last 5 years 

of the study period. The post-operative detection rate of prostate cancer after BPH surgery gradually decreased 

from 19.87% in 2004 to 5.78% in 2017. Our study demonstrates recent trends in procedural management is 

changing from traditional TURP to alternative methods. Simultaneously, total medical costs related to these 

procedures are also increasing. Future studies will be focused on assessing whether these newer methods are 

indeed cost effective in the long term.

Keywords: 

Withdrawal
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과민성	방광의	치료를	위한	항콜린제와	베타3	의	지속성과	순응도:	
체계적	고찰	및	메타분석과	네트워크	메타분석
김도경, 박재준, 이현영, 박준영, 두승환, 김재헌, 양원재, 송윤섭
순천향대학교 서울병원 비뇨의학과교실

Objective: To investigate the overall persistence and adherence rate of OAB medications and its related factors, 

and also to investigate with a specific objective of investigating the individual effect of each OAB medications on 

persistence and adherence rate.

Material and methods: A systematic review of the literature published until May 21, 2019 was performed using 

the PubMed/Medline, Embase and Cochrane Database. Among the 818 articles screened, 44 articles were selected 

for qualitative analysis and 33 articles (n=397,822) included for data synthesis and current analysis based on the 

Preferred Reporting Items for Systematic Reviews and Meta-analysis (PRISMA).

Results: Thirty persistence trials were carried out with 322,691 participants (80 effect sizes with 12 treatments). 

Pooled overall persistence rate at 12 months of OAB medications of anticholinergics and mirabegron was 0.218 

(95% CI: 0.197, 0.240). The pooled overall persistence rate at 12 months was 0.402 (95% CI: 0.277, 0.528) in 

mirabegron, 0.249 (95% CI: 0.182, 0.316) in solifenacin and 0.220 (95% CI: 0.078, 0.361) in fesoterodine. 7 

adherence trials were carried out with 46,731 participants (25 effect sizes with 10 treatments). Overall adherence 

rate of OAB medications of anticholinergics and mirabegron was 0.589 (95% CI: 0.507; 0.670). The pooled overall 

adherence rate at 12 months was 0.654 (95% CI: 0.528, 0.781) in mirabegron, 0.784 (95% CI: 0.588, 0.980) in 

solifenacin, 0.782 (95% CI: 0.652, 0.911) in fesoterodine and 0.679 (95% CI: 0.651, 0.707) in imidafenacin. Network 

meta-analysis were carried out among 15 persistence trials with 237,602 participants (65 effect sizes with 12 

treatments). Mirabegron recorded the highest persistence rate at 12 months. The pooled overall mean difference 

of persistence rate compared with mirabegron was -0.062 (95% CI: -0.112, -0.010) in solifenacin, -0.085 (95% CI: 

-0.133, -0.035) in tolterodine ER, and -0.095 (95% CI: -0.149, -0.036) in fesoterodine. All anticholinergics showed 

much lower persistence rate than mirabegron.

Conclusions: This study showed overall persistence and adherence rate of OAB medications, which was 

relatively lower than previously reported data. Those low persistence and adherence rates were associated with 

age, sex, anticholinergic exposure history, type of medication (anticholinergics and mirabegron), study type and 

study year.

Keywords: Medication Adherence, Urinary Bladder, Overactive, Cholinergic Antagonists
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전립선	비대증	환자에서	약물	치료	후	전립선	크기	변화에	따른		
저항지수와의	연관성:	전향적	연구
박동진, 권세윤, 서영진, 이경섭
동국대학교 의과대학 비뇨의학과교실

Purpose: To compare with the correlation of resistive index (RI) according to changes in the size of prostate after 

medical treatment in patients with benign prostate hypertrophy (BPH) prospectively.

Material and Methods: In this prospective study, 86 patients with BPH were included. All patients were treated with 

α adrenergic blockers and 5 α reductase inhibitors (5ARI). The variables contain prostate-specific antigen (PSA), 

international prostate symptom score (IPSS) and quality of life score (QoL), maximal urinary flow rate (Qmax), 

residual urine volume, total prostate volume, transition zone volume (TZV), and RI of the urethral artery, left and 

right capsular artery was evaluated at baseline and after 3- and 6-months treatment. 23 patients who have a TPV 

less than 30cc or incomplete RI data were excluded. A total of 63 patients were analyzed.

Results: The mean age of patients was 70.0±7.5 years old. The IPSS before treatment was 19.8±6.8, and after 

3- and 6-months of treatment, it decreased to 16.6±7.4 and 16.0±8.0, respectively (p < 0.001). The QoL before 

treatment was 4.0±1.1, and after 3- and 6-months of treatment, it decreased to 3.1±1.3 and 3.1±1.4, respectively 

(p < 0.001). The TPV before treatment was 45.0±15.4, and after 3- and 6-months of treatment, it decreased to 

39.8±16.6 and 37.4±14.2, respectively (p < 0.001). The Qmax before treatment was 9.5±3.7, and after 3- and 

6-months of treatment, it increased to 14.2±15.4 and 15.0±13.3, respectively (p = 0.004). The RI of the urethral 

artery before treatment was 0.69±0.09, and after 3- and 6-months of treatment, it decreased to 0.67±0.08 and 0.65

±0.10, respectively (p = 0.011). The RI of the left capsular artery before treatment was 0.69±0.08, and after 3- 

and 6-months of treatment, it decreased to 0.68±0.08 and 0.66±0.11, respectively (p = 0.015). The RI of the right 

capsular artery before treatment was 0.70±0.09, and after 3- and 6-months of treatment, it decreased to 0.66±0.08 

and 0.65±0.09, respectively (p < 0.001).

Conclusion: In patients with BPH, the α adrenergic blockers and 5ARIs medications for 3- and 6-months showed 

statistically significant decreases in the RI of the urethra and both capsular arteries. Further studies on the 

relationship between TPV reduction and RI are needed.

Keywords: Benign prostrate hyperplasia, Resistive index, Transrectal ultrasonography
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남성의	하부요로증상의	평가에	있어서	요도	주위	석회화의	역할
구진석, 조현진, 송재익, 이호연, 김재현, 임도경, 김태희, 은성종, 오주용, 유성현, 김명수, 정호석, 황의창, 
오경진, 김선옥, 정승일, 강택원, 권동득, 박광성
전남대학교 의과대학 비뇨의학과교실

Objectives: We aimed to evaluate the association of periurethral calcification (PUC) with uroflowmetry and 

symptom severity in male patients with lower urinary tract symptoms (LUTS). 

Methods: The data was collected from 1321 men with lower urinary tract symptoms who visited our hospital 

from January 2015 to December 2019. The severity and location of PUC was evaluated on the midsagittal plane of 

a trans-rectal ultrasonography. The relationships between age, prostate-related parameters, International Prostate 

Symptom Score (IPSS), and uroflowmetric parameters were assessed. 

Results: Among total 1321, 530 (40.1%) had periurethral calcification; 310 (23.5%) with mild PUC, 142 (10.8%) 

with moderate PUC, and 78 (5.9%) with severe PUC, respectively. The PUC-group had significantly severe prostate 

symptom score (15.1 ± 8.7 vs 13.1 ± 7.9, p<0.001) and low peak flow rate (Qmax, mL/s) (12.4 ± 6.6 vs 14.7 ± 

13.3, p<0.001) compared to non-PUC group. According to the severity of PUC, there was a tendency that patients 

in severe PUC groups showed high PSA (p=0.009) and total IPSS (p<0.001), and low Qmax (p=0.002) despite 

small prostate volume (p<0.001). In multivariate analysis, distal-PUC was independently associated with total IPSS 

(p=0.02), voiding symptom score (p=0.04), storage symptom score (p=0.023) and Qmax (p=0.015). 

Conclusion: In this study, PUC was significantly related with the LUTS parameters in terms of IPSS and Qmax. In 

addition, distal location of PUC could independently associate with worse symptoms of LUTS-BPH in men.

Keywords: Periurethral calcification, Benign prostatic hyperplasia, Lower urinary tract symptom
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하부요로증상이	적은	남성에게서	호중구-림프구	비율의	역할
구진석, 조현진, 송재익, 이호연, 김재현, 임도경, 김태희, 은성종, 오주용, 유성현, 김명수, 정호석, 황의창, 
오경진, 김선옥, 정승일, 강택원, 권동득, 박광성
전남대학교 의과대학 비뇨의학과교실

Purpose: To evaluate the association between lower urinary tract symptoms (LUTS) and Neutrophil-Lymphocyte 

Ratio (NLR), an index of inflammation.

Method: This study was conducted on a total of 1308 men who visited our outpatient clinic due to lower urinary 

tract symptoms from January 2015 to December 2019. We calculated the NLR from the peripheral blood sample 

for all patients. Patients' age, body mass index (BMI), total prostate-specific antigen (PSA), International Prostate 

Symptom score (IPSS), testosterone level, prostate volume, uroflowmetric parameters and periurethral calcification 

were recorded. 

Results: The mean age and NLR were 67.9 ± 8.25 years and 2.06 ± 1.54, respectively. NLR significantly increased 

in the group of patients over age 65 years (p=0.012), under testosterone 3.0 ng/dL (p=0.007), under BMI 25kg/

m2 (p<0.001), under Qmax 10ml/s (p=0.44), and who have periurethral calcification (p=0.011). IPSS, total PSA, 

prostate volume, and PVR showed no association with NLR in this study.

Conclusion: This study found that NLR which is associated with inflammation status has correlation with some 

parameters of LUTS/BPH and low testosterone. Based on this, high NLR may be a possible marker for severity of 

symptoms in BPH patients. In addition, we suggest that anti-inflammatory therapy could have a role for medical 

treatment of LUTS/BPH.

Keywords: Lower urinary tract symptoms, Neutrophil-Lymphocyte ratio, Benign prostatic hyperplasia
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방광출구폐색이	있는	진행성전립선암	환자에서	홀뮴레이저를	이용한	
전립선	절제술의	효과
김현우, 김태남, 신동길, 이정주
부산대학교병원 비뇨의학교실

Objectives: This study aims to evaluate the effectiveness of Holmium laser enucleation of the prostate (HoLEP) as 

a palliative management in advanced prostate cancer (PCA) patients with severe bladder outlet obstruction (BOO).

Materials and Methods: Data of 32 advanced PCA (≥cT3) patients with severe BOO who underwent palliative 

HoLEP was retrospectively reviewed. Pre- and postoperative (3 and 12 months) International prostate symptom 

score (IPSS), quality of life score (QoL), peak urinary flow rate (Qmax), postvoid residual urinary volume (PVR), 

and number of pads per day were compared to evaluate the effectiveness of palliative HoLEP.

Results: Median age and follow-up period of the patients was 70 years (58–84) and 18 months (5–28). At the 

time of surgery, 87.50% were managing with androgen deprivation therapy and no one received radiation therapy. 

Preoperatively, 71.88% of patients experienced acute urinary retention and urethral catheterization was performed 

in 46.88%. Collapse of surgical plane within the prostate and bladder invasion was found in 46.88% and 65.63% of 

the patients, respectively. Other demographics, perioperative data, and postoperative complications are described 

in Table 1. A significant improvement of IPSS, QoL, Qmax, and PVR were observed at 3 and 12 postoperative 

months (Table 2). Catheter and pad free rate were 100% and 84.38% at last follow-up, respectively.

Conclusions: HoLEP can be a safe and effective palliative treatment in advanced PCA patients with severe BOO 

despite the destructed surgical plane within the prostate.

Keywords: bladder outlet obstruction, Prostate cancer, Holmium laser enucleation of the prostate
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경요도적	전립선	절제술	후	요도협착을	예방하기	위한	술전		
요도확장술에	대한	효과
김영욱, 이권수, 최재영, 고영휘, 송필현, 문기학, 정희창
영남대학교 의과대학 비뇨의학교실

Purpose: The occurrence of urethral stricture after transurethral resection of the prostate (TURP) is one of the 

major complications. We retrospectively investigated the effect of routinely urethral dilatation before transurethral 

resection of the prostate (TURP) for preventing urethral stricture.

Material and methods: From January 2010 to December 2018, a total of 651 patients who underwent TURP for 

benign prostatic hyperplasia (BPH) was included in this study. We divided into two groups: Group A (295 patients, 

routinely urethral dilatation before TURP) and B (356 patients, control group). We used a 26Fr resectoscope 

sheath, 30-degree telescope, and bipolar resectoscope. Urethral dilatation was performed immediately before 

insertion of resectoscope sheath and 28Fr dilator was used. Urethral stricture after TURP was assessed by 

cystoscopy. Each patient was evaluated at 1 month, 3 months, and 6 months after TURP. The effect of urethral 

dilatation was assessed based on International Prostate Symptom Score (IPSS), peak urine flow rate, voiding 

volume, and post-void residual urine.

Results: There were no significant differences of clinical variables, such as prostate volume, serum prostate 

specific antigen (PSA), age, operation time, and duration of catheterization between two groups (p>0.05). 

However, peak urine flow rate was significantly different between group A and B (19.87±9.12 vs 16.18±9.79, 

p=0.047). The incidence of urethral stricture after TURP was 4.06% (12/295) and 8.71% (31/356) in group A and B, 

respectively (p=0.032).

Conclusions: We suggested that the routinely urethral dilatation before TURP is simple and effective way to 

prevent urethral stricture after TURP for BPH.

Keywords: Transurethral resection of prostate, Urethral stricture, Dilatation
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중년	남성에게서	전립선	비대증,	하부요로증상과	혈중	테스토스테론	
수치와의	연관성이	있는가?
구진석, 조현진, 송재익, 이호연, 김재현, 임도경, 김태희, 은성종, 오주용, 유성현, 김명수, 정호석, 황의창, 
오경진, 김선옥, 정승일, 강택원, 권동득, 박광성
전남대학교 의과대학 비뇨의학과교실

Introduction: To investigate the relationship between lower urinary tract symptoms (LUTS)/benign prostatic 

hyperplasia (BPH) and total serum testosterone level (TT) in middle-aged men.

Methods: This Study was conducted in men under 65 years of age who visited our hospital due to lower urinary 

tract symptoms from Jan, 2015 to Dec, 2019. Patients with comorbidities affecting voiding function or incomplete 

data were excluded. LUTS/BPH were assessed by prostate-related parameters, international prostate symptom 

score (IPSS) and uroflowmetric parameters. We evaluated the relationship between TT and LUTS/BPH variables. 

Results: A total of 420 patients were eligible for final analysis. The median age and TT level were 58.4 years and 

4.01 ng/mL, respectively. The TT level showed positive correlations with PVR (r = 0.096, P = 0.049), but not clinically 

significant. After adjusting for age and BMI, PSA, Qmax, TPV and total IPSS did not significantly correlate with TT, 

whereas PVR was correlated (p=0.041). On comparison of TT means according to selective cut-off values of LUTS/

BPH, there was no difference in the value of TT. Logistic regression revealed that no significant difference was 

found in surrogate measures of LUTS/BPH (TPV > 30 mL, IPSS > 7, Qmax < 15 mL/second, and PVR > 50 mL) between 

the highest quartile TT group (median: 5.96 ng/mL) and the lowest quartile group (median: 2.41 ng/mL).

Conclusion: In our study, TT may have a slightly impact on PVR, but there was no clear correlation with LUTS/

BPH in middle-aged men.

Keywords: Total serum testosterone level, Benign prostatic hyperplasia, Lower urinary tract symptom
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Relationship	between	Systemic	Inflammations	and	Benign	
Prostatic	Hyperplasia	(BPH):	a	Propensity	Score-matched	
Analysis
이준호, 박연원1, 조인창1, 김병훈1, 최재덕, 조정만, 강정윤, 유탁근
을지병원, 1국립경찰병원

Introduction: We conducted this study to evaluated the relationship between BPH and systemic inflammations. 

Methods: A total of 8727 males who had participated in a health checkup were analyzed. The IPSS, TRUS, 

uroflowmetry, testosterone, complete blood count, basic blood chemistry, and metabolic syndrome assessment 

were used for this study. BPH was defined as prostate volume≥30mL, IPSS>7, and maximal flow rate<15mL/sec. 

A propensity score matching was considered for 269 men with BPH (case) and 7136 men with no BPH (control), 

but ultimately, propensity scores were matched at a 5:1 ratio of controls to case group (1345 men in the control 

group and 269 men in case group). 

Results: After propensity score matching, age and number of metabolic syndrome component variables that 

were found to be significantly different before propensity score matching (table 1) were evenly dispersed and 

did not differ significantly between the groups (table 1). After matching (table 2), as an inflammatory marker, 

monocyte to lymphocyte ratio and mean platelet volume were not significantly different between two groups (table 

2). However, neutrophil to lymphocyte ratio (a marker of subclinical inflammation) of the case group (BPH) was 

significantly higher than the control group (no BPH). 

Conclusions: Among inflammatory markers, neutrophil to lymphocyte ratio was significantly correlated with the 

presence of BPH. Our data suggest BPH might be related to systemic inflammation.

Keywords: Systemic Inflammations, Benign Prostatic Hyperplasia, Testosterone
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조직	세절기	없이	시행한	툴륨	레이져	전립선	절제술의	전립선		
크기에	따른	안전성과	효과에	대한	연구
박수환, 강수환, 김택상, 정재승1

고신대학교 복음병원, 1인제대학교 해운대백병원

Introduction: Thulium:YAG (Tm:YAG) laser is one of the new surgical laser in treating BPH. It offers a rapid 

ablation capacity and hemostatic properties of prostate tissue. However, the difference in the resected weight of 

the prostate may have an influence on the results, particularly the operation time values. Therefore, we evaluated 

safety and the effect of prostate size on the outcome of Tm:YAG for the treatment of symptomatic BPH.

Materials and Methods: A total of 313 men underwent Tm:YAG for BPH from March 2010 to December 2011. All 

patients were classified into three groups according to their prostate volume (group A, ≤60 cc: n=241; group 

B, 60~99cc: n=53; group C, ≥100: n=19). All patients underwent a baseline evaluation including international 

prostate symptom score (IPSS), prostate volume and PSA as well as urodynamic evaluation. We used a conventional 

24-Fr resectoscope in Tm:YAG without a morcellator. For thulium laser prostatectomy without a morcellator, we 

used a vaporesection technique similar to traditional TURP.

Results: The mean prostate size was 34.7, 74.7 and 111.8 ml for groups A, B and C, respectively. Group C showed 

a significant higher surgical time (33.0±24.6, 68.7±30.6 and 104.4±33.5 min, P<0.001). The average of 4.3±4.3, 

14.3±10.6, and 17.6±5.7 cc of tissue were retrieved in each groups (P<0.001). The postoperative prostate sizes 

estimated in groups A, B, and C were 19.6±5.8, 38.9±6.7, and 56.3±7.5 ml, respectively. However, the prostate sizes 

estimated postoperatively did not show statistical significance differences (P=0.117). There were no significant 

differences in improvement of IPSS scores, Qmax and PVR among the three groups. And postoperatively decrease 

of hemoglobin level, decrease of serum sodium and catheterization time and hospital days were observed no 

statistical significance differences within three groups. No patients needed a blood transfusion and no TUR 

syndrome were observed in all groups. And there was no severe complication related with the Tm:YAG laser 

prostatectomy postoperatively.

Conclusions: Tm:YAG prostatectomy is a safe and effective procedure for treating symptomatic BPH 

independent of prostate size with little perioperative morbidity. Although the long term durability of this new 

method has not been confirmed, it may be an important alternative in the treatment of BPH.

Keywords: Benign hyperplasia prostate, Thulium laser, Resection of the prostate
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홀렙수술에서	경요도	지혈술의	위험인자:	전향적	연구
윤현식, 김민혁, 박재석, 정대혁, 서준교, 조성용, 오승준
서울대학교병원 비뇨의학과

Objective: We aimed to identify risk factors for transurethral coagulation (TUC) during HoLEP surgery.

Patients and Methods: We analyzed clinical outcomes of HoLEP surgery performed by a single surgeon between 

July 2008 and April 2020 at Seoul National University Hospital. Patients were in a prospective cohort of SNUH BPH 

Database Registry. Preoperative parameters were age, BMI, a drug used, underlying disease, IPSS, QoL scores, PSA, 

Qmax, postvoid residual urine (PVR), total prostate volume (TPV), and transition zone volume (TZV). Intraoperative 

parameters were operation time, enucleation time, morcellation time, enucleation weight, intraoperative 

complications. Logistic regression analysis was used to identify risk factors.

Results: Among a total of 1,645 patients, the 382 patients who underwent TUC (TUC group) (adjuvant (n=322, 

84%), salvage(16%)) were older (mean ± SD; 70.5 ± 7.1 vs. 69.2 ± 6.9 years, p=0.003) and had more 5-ARI use 

(34.6% vs. 25.2%, p<0.001), less anticholinergics use (10.2% vs. 14.3%, p=0.042), higher PSA (5.3 ± 4.8 vs. 3.7 ± 

4.4 ng/mL, p<0.001), larger TPV (87.7 ± 44.2 vs. 65.5 ± 32.2 mL, p<0.001), and larger TZV (55.8 ± 34.7 vs. 37.2 

± 23.9 mL, p<0.001) than those who did not undergo TUC (non-TUC group). All intraoperative parameters were 

significantly higher in the TUC group than in the non-TUC group (p<0.001). In univariable logistic regression 

analysis, age, anticholinergics use, 5-ARI use, PSA, TPV, and TZV correlated with TUC. In multivariable logistic 

regression analysis, only TZV associated with TUC. Compared to TZV<30mL, odd ratio[OR] was 1.95 in 30mL≤

TZV<50 mL (95% CI 1.40-2.73, p<0.001), 3.11 in 50mL≤TZV<70 mL (95% CI 2.14-4.53, p<0.001), 5.60 in ≥70mL 

(95% CI 3.87-8.09, p<0.001), respectively.

Conclusions: Risk of TUC during HoLEP surgery increases in patients who have TZV larger than 30 mL.

Keywords: HoLEP, Transurethral coagulation, Benign prostatic hyperplasia
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하부요로	증상을	호소하는	남성에서	Quisqualis	indica	(HU033)의	
효능	및	안전성;	다기관,	무작위	배정,	이중	맹검,	위약	대조	임상	시험
안순태1, 이현수1, 한다은1, 이동현1, 김종욱1, 배웅진2, 박홍석1, 김세웅2, 문두건1

1고려대학교 구로병원 비뇨의학과, 2가톨릭대학교 서울성모병원

Objective: Recent study demonstrated pharmacological effects of Quisqualis indica (QI) in testosterone-induced 

benign prostatic hyperplasia rat model. However, clinical trial of QI on male lower urinary symptoms (LUTS) have 

not yet been conducted. This study was aimed to investigate the efficacy of QI extract (HU033) for male LUTS.

Material and methods: The present double-blind study randomized 135 male patients with baseline total 

International Prostate Symptom Score (IPSS) ≥ 8 and ≤ 19 to HU033 2g/day, HU033 1g/day, or placebo from 

2 medical centers in Korea. The primary endpoint was mean change in total IPSS from baseline to 12 weeks 

compared to placebo. Additionally mean changes of serum testosterone, dihydrotestosterone (DHT), prostate 

specific antigen (PSA), maximum flow rate and post void residual volume from baseline to 12 weeks were 

compared to placebo.

Results: Mean changes of total IPSS was significantly improved from baseline to end-point with HU033 2g/

day (-3.75±5.07, p<0.01) and HU033 1g/day (-6.70±5.58, p<0.01) versus placebo (0.08±6.79). Post void residual 

volume was significantly improved with HU033 2g/day compared to placebo (-11.09±30.07ml vs 16.86±67.51ml, 

p=0.03) There was no statistically significant difference of serum testosterone, DHT, PSA and maximum flow rate 

compare to placebo and baseline in both treating groups. HU033 was generally well tolerated, with a safety profile 

similar to that of the placebo.

Conclusion: QI extract improved male LUTS assessing with IPSS, however dose-dependent effect could not be 

confirmed.

Keywords: Benign prostatic hyperplasia, Quisqualis indica, Lower urinary symptoms
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The	effects	of	adding	metabolic	syndrome	components	
on	the	incidence	benign	prostatic	hyperplasia:	Forward	to	
personalized	prevention	of	BPH
고용석, 유상준, 추민수, 조민철, 정 현, 손환철
서울특별시립 보라매병원

Introduction: We evaluated the effects of adding metabolic syndrome components on the incidence benign 

prostatic hyperplasia (BPH) using national health insurance database. 

Methods: We initially selected 130 454 men who underwent health checkups in 2009 from the National Health 

Information Database of the National Health Insurance Service. After excluding 36 854 men with BPH in 2009, 

and 45 061 men for statin use, 48 539 men were ultimately included in the analysis. Before the analysis, study 

population was stratified according to age group (40s vs. 50s vs. 60s vs. 70s). The incidence of newly developed 

BPH during 5-year follow-up duration was estimated according to the number and types of metabolic syndrome 

components. 

Results: Incidence of BPH in men without any metabolic components at 5-year after health check-up were as 

follows: 2.86% (95% CI: 2.34-3.46) in 40s, 3.86% (95% CI: 3.40-4.35) in 50s, 8.48% (95% CI: 7.3-9.70) in 60s, 

10.34% 95% CI: 8.40-12.56) in 70s. In all age group, adding a single component of metabolic syndrome did not 

significantly increase the incidence of BPH in men with 0 or 1 baseline metabolic syndrome components. In men 

with 2 metabolic components, adding diabetes in 50s men with waist circumference ≥ 90cm and hypertension 

(2.85% vs. 6.32%, p<0.05) and adding decreased HDL-cholesterol in 50s men (3.87% vs. 6.66, p<0.05) and 60s men 

(5.76% vs. 10.14, p<0.05) with hypertension and TG only significantly increase the risk of BPH. 

Conclusion: Based on the results of the current study, prevention of BPH by controlling the metabolic syndrome 

could be personalized and optimized. 

Keywords: BPH, Metabolic syndrome
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Relationship	between	chronic	periodontitis	and	lower	
urinary	tract	symptoms/benign	prostatic	hyperplasia
이준호, 박연원1, 조인창1, 김병훈1, 최재덕, 조정만, 강정윤, 유탁근
을지병원, 1국립경찰병원

Introduction: Chronic periodontitis is an infectious disease resulting in inflammation within the supporting tissue 

of the teeth, progressive attachment, and bone loss. Recent data showed that chronic periodontitis was related 

to systemic diseases. This study was conducted to investigate the relationship between chronic periodontitis and 

LUTS/BPH. 

Methods: A total of 208 men in their 40s and 50s who had received a health checkup were included. All of the 

data from the participants were collected prospectively. Chronic periodontitis was defined as a 30 % increase in 

clinical attachment level (CAL)≥4mm of the total probed site. And, CAL was defined as the distance between the 

cementoenamel junction of the tooth and the deepest aspect of the pocket. All periodontal examinations were 

performed by a single periodontist who was blind urological data. LUTS/BPH was assessed using IPSS, transrectal 

ultrasonography, uroflowmetry, and postvoiding residual urine volume. Additionally, a full metabolic workup 

including testosterone was carried out. 

Results: Median age, total prostate volume, IPSS total score, average flow rate, and maximal flow rate were 

55.0 years old, 29.0 mL, 9.0, 9.0 mL/sec, and 20.5 mL/sec, respectively. In addition, the prevalence of chronic 

periodontitis was 26.7%. IPSS total, IPSS voiding, IPSS storage, and QoL score were significantly higher in patients 

with chronic periodontitis (median [interquartile range], P; IPSS total, 8.0 [5.0-13.5] vs. 12.0 [7.5-20.5], P=.004; 

IPSS voiding, 5.0 [2.0-9.0] vs. 8.5 [4.0-15.0], P=.002; IPSS storage, 3.0 [2.0-5.0] vs. 4.0 [3.0-6.0], P=.021; QoL, 

2.0 [1.0-3.0] vs. 3.0 [2.0-4.0], P=.015). And, average flow rate was significantly lower in patients with chronic 

periodontitis (median [interquartile range] (mL/sec), P; 9.0 [8.0-13.0] vs. 8.0 [6.0-11.0], P=.042). After adjusting 

for age, testosterone, prostate volume, glucose, total cholesterol, and waist circumference, IPSS total and IPSS 

voiding score were significantly and positively related to chronic periodontitis (Estimated, Std. Error, P; IPSS total, 

4.9498, 1.8573, .0093; IPSS voiding, 4.0077, 1.2835, .0025). 

Conclusions: Our data suggest that LUTS/BPH is significantly related to chronic periodontitis. 

Keywords: Chronic periodontitis, Lower urinary tract symptoms, Benign prostatic hyperplasia



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

259

e-PO
STER

e-PO
STER

e-VIDEO

e-VIDEO

Index

Index

E-217

전립선비대증	환자에서	물소리가	요역동학검사	결과에	미치는	영향
김현우1, 박시균1, 이권경1, 강병진1, 신동길1, 서호경2, 이정주1

1부산대학교병원 비뇨의학교실, 2국립암센터 비뇨의학과

Objective: Since there are a certain number of patients who complains of urgency by hearing the sound of 

running water, this study aims to investigate the urodynamic change in benign prostatic hyperplasia (BPH) males 

according to the sound of running water.

Materials and Methods: A total of 30 BPH males underwent two urodynamic studies (UDS) which was performed 

with and without the sound of running water. The UDS was performed in a quiet room and the sound of running 

water was played by a smartphone application in a loudness range from 50 to 60 db. The patients listened to the 

sound by an earphone when the UDS was performed with the sound of running water. The order of the two UDS 

in a patient was randomly chosen. Additionally, all the patients were asked to complete ‘International Prostate 

Symptom Score (IPSS)’ and ‘Overactive Bladder Symptom Score Questionnaire (OABSS)’. The parameters of UDS 

with and without the sound of running water were compared by using the paired T-test.

Results: The mean age and prostatic volume of the patients were 71.93 ± 7.28 years and 63.07 ± 35.20 cc, 

respectively. The mean total score of IPSS and OABSS were 23.00 ± 8.00 and 8.43 ± 4.48, respectively. According 

to the comparative analysis regarding urodynamic parameters, mean volumes at first desire to void, normal desire 

to void, and urgency were significantly smaller when the patients were listening to the sound of running water (with 

and without the sound of running water: 151.13 ± 76.46 mL and 174.67 ± 70.79 mL, p = 0.007; 197.33 ± 96.46 mL 

and 214.60 ± 99.35 mL, p = 0.047; 233.10 ± 116.35 mL and 254.93 ± 122.26 mL, p = 0.037; respectively; Table 1). 

All the other urodynamic parameters did not show significant differences between with and without the sound of 

running water during the UDS(Table 1). 

Conclusion: Patients with BPH may feel desire to void at a smaller urine volume when they hear the sound of 

running water.

Keywords: Urodynamic, Sound, Void
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지방척수수막류	수술	후	배뇨패턴에	영향을	주는	인자	분석
지윤혜1, 박지은2, 황지혜2, 김상운3, 한상원3, 이용승3

1연세의대 신촌세브란스병원 어린이병원 소아방광요도재활실, 2연세의대 신촌세브란스병원 어린이병원 소아비뇨의학과,  
3연세의대 신촌세브란스병원 비뇨의학교실

Purpose: 본 연구를 통해 지방척수수막류 수술 후 배뇨패턴에 영향을 주는 인자를 분석하여 수술 후 예후를 예측하는 근거를 

마련하고자 한다.

Materials and Methods: 2012년 1월부터 2016년 12월 사이 본원에서 지방척수수막류 수술을 최초로 시행 받고 3년이상 추

적이 된 환자를 대상으로 하였다.환자 중 재수술을 한 경우와 배설강기형을 동반한 경우는 제외하였다. 환자의 수술 전, 후 및 가

장 최근의 요역동학검사 결과와 배뇨 방식의 변화를 분석하였다. 

Results: 연구의 대상자는 총 120명이이었으며 남아가 63명(52.5%), 수술 연령의 중위값은 4.8 (0.9-107.5)개월, 추적 기간

의 중위값은 63.6 (36.6-90.4)개월이었다. 분석 시점의 도뇨에 영향을 미치는 요소에 대한 단변량 분석 시행 결과, 분석 시점에 

도뇨를 하고 있는 CIC group이 non-CIC group보다 transitional or mixed type의 비율이 높았으며(59.1%:9.2%, p<0.001) 

3세 이상에서 수술을 받은 비율이 높았다(40.9%:5.1%, p<0.001). 요역동학검사 지표에서는 수술 전에는 low compliance, 

acontractile, UDS score가, 수술 후 90.0(58.0-155.0)일에는 low compliance, ISD, DSD, acontractile, UDS score가, 가장 

최근 시점인 수술 후 1471.5 (419.0-2664.0)일에는 low compliance, ISD, acontratile, UDS score가 의미 있는 요소로 확인

되었다. 분석시점의 도뇨에 영향을 미치는 요소를 분석하기 위한 다변량 분석 결과, transitional or mixed type일 경우(OR=8.6, 

p=0.048), 3세 이상에서 수술한 경우(OR=11.1, p=0.042), 수술직후 요 정체로 도뇨를 시작한 경우(OR=104.9,p<0.001)가 의

미 있는 변수로 확인되었다. 한편 수술직후 도뇨를 시작한 환자 22명 중 4명(18.2%)이 추적 중 도뇨를 중단했고, 도뇨 중단 시

점의 중위값은 POD 21.5(7-36)일이었고, 수술 직후 도뇨를 시작하지 않았던 환자 98명 중 7명(7.1%)이 추적 중 도뇨를 시작했

으며, 도뇨 시작 시점의 중위값은 POD 601 (36-881)일이었다. 

Conclusions: 지방척수수막류 환자의 수술 후 추적 결과, 도뇨의 필요를 예측할 수 있는 요소로 지방척수수막류의 type과 연

령, 그리고 수술 직후 요정체 여부가 확인되었다. 특히, 수술 직후 요정체로 도뇨를 시작한 환자의 81.8%가 장기적으로 도뇨를 

필요로 하고 있었다. 따라서 상기 영향 요소가 있는 환자는 수술 전 및 직후에 장기적 관점에서의 도뇨 가능성에 대한 주의가 필

요하겠다. 

Keywords: Lipomeningomyelocele, Clean intermettent catheterization, Risk factor 
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척수재견인증의	재결박술해소술:	불필요한	방광확대술	
박관진, 임영재, 이지연1, 김경현1, 왕규창1 
서울대학교 어린이병원 소아비뇨의학과, 1소아신경외과

Purpose: Although the most likely cause of urologic deterioration in patients following release as the treatment 

for tethered cord syndrome (TCS) is secondary TCS (STCS), the redo-untethering has not been attempted 

as a possible way to address urologic deterioration that has not responded to conventional measures when 

augmentation cystoplasty (AC) is being considered. This report documents the authors’ team’s long-term 

experiences to show the effectiveness of redo-untethering as a potential alternative to AC. 

Methods: This study evaluated 15 patients with urologic deterioration featuring significant bladder trabeculation, 

urodynamic storage failure, and no response to conventional treatment who underwent redo-untethering. Clinical 

and videourodynamic patterns of changes were chronologically described.

Results: Redo-untethering was more difficult than primary untethering, but completed successfully overall, with 

nonprogressive lower-limb weakness as the orthopedic sequelae in four patients. All patients completed a follow-

up of at least 3 years, and six were followed-up for more than 5 years. All patients expressed acceptable control 

of urinary and fecal incontinence within 3 years of surgery. After 3 years of surgery, all urodynamic storage 

parameters were nearly normal. Intriguingly, patients with severe trabeculation experienced smoothing of bladder 

wall in as early as 3 years after surgery, and resolution of significant trabeculation was found in four of six 

patients after 5 years. 

Conclusion: Once release of STCS can be properly performed, this approach may be a better alternative to AC 

for addressing urologic deterioration. Reversal of bladder trabeculation during long-term follow-up highlights the 

excellence of this neurologic approach. 

Keywords: Untethering, Augmentation cystoplasty, Detrusor sphincter dyssynergia 
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The	outcomes	of	kidney	transplantation	in	children	with	
urologic	anomalies:	a	single	center	experience
Min Hyuk Kim, Ji Hyun Kim1, Hee Kyung Kang2, Yo Han Ahn2, Kwanjin Park, Youngjae Im
Department of Urology, Seoul National University Children's Hospital,  
1Department of Pediatrics, Seoul National University Bundang Hospital,  
2Department of Pediatrics, Seoul National University  Children's Hospital

Background: Urologic anomalies make up a large proportion of the causes of ESRD. Meanwhile, complications and 

renal outcomes after kidney transplantation differs depending on the cause of ESRD. Some children with urologic 

anomalies have bladder dysfunction that can affect kidney function in the post-transplant period. 

Objectives: Few studies have evaluated the differences and outcomes in children who underwent kidney 

transplantation for urologic vs nonurological etiology. We report the long-term outcomes of kidney transplantation 

in children with urologic problems.

Materials and Methods: We retrospectively reviewed 39 patients with ESRD caused by urologic anomalies among 

233 patients who underwent kidney transplantation from 1985 to 2018 under 18 years of age. As a control group, 

40 patients who underwent kidney transplantation with hereditary focal segmental glomerular sclerosis (FSGS) in 

the same period were selected. We analyzed postoperative outcomes in both groups. In addition, we also analyzed 

renal outcomes according to each detailed causative disease in the urologic anomalies group.

Results and Conclusion: ESRD by urologic anomalies in total pediatric kidney transplantation was 16.7%. There 

were 31 (79.5%) boys and 8 girls. The mean age at ESRD diagnosis was 12.1 years (0.4-33.2), mean age at 

kidney transplantation was 13.8 years (4.2-33.2). The mean follow-up period after kidney transplantation was 

10.3 years (0.7-25.9). Among the Urologic anomalies, the reflux nephropathy by primary vesicoureteral reflux 

(VUR) was the highest in 28 patients (71.8%). The neurogenic bladder by spinal dysraphism (meningomyelocele, 

lipomeningomyelocele) was 5 (12.8%), and the valve bladder by posterior urethral valve (PUV) was 6 (15.4%). 

In a total of 7 neurogenic bladder patients with spinal dysraphism, 1 PUV and 1 primary VUR, augmentation 

cystoplasty was performed before kidney transplantation. As a result of confirming the urination status after 

kidney transplantation, 9 patients with augmentation cystoplasty performed CIC, and 30 showed self-voiding 

without any voiding symptoms. When comparing 39 patients with urologic anomalies and 40 with hereditary FSGS, 

the incidence of urinary tract infection (UTI) and rejection rate after kidney transplantation was significantly 

higher in urologic anomaly group, respectively (p=0.006, p=0.007). On the other hand, the rate of progression to 

CKD stage 3 or higher after kidney transplantation showed a significant difference between two groups (61.5% 

in the urologic anomalies group and 30% in the hereditary FSGS group, P=0.005). When we analyzed within 

urologic anomalies, the rejection rate was not significantly different with PUV 5 patients (83.3%), neurogenic 

bladder 3 (60%), and primary VUR 22 (78.6%) (p=0.630). However, graft failure was 0 in PUV 0, 3 (60%) in 

neurogenic bladder, and 3 (10.7%) in primary VUR, showing significant differences (p=0.008). In pediatric kidney 

transplantation, urologic etiology accounts for a significant proportion. And underlying urologic anomalies affects 

renal outcomes after kidney transplantation. We consider recurrent UTI is probably an important factor. Therefore, 

we should follow patients with kidney transplantation due to urologic anomalies closely.

Keywords: Urologic anomalies, Pediatric kidney transplantation, Postoperative outcomes
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신경인성	방광	환자에서	방광확대술	후	신장	기능의	장기간	추적	결과
박지은, 김상운, 이용승, 한상원
연세대학교 의과대학 비뇨의학교실

Purpose: To investigate long term outcome of renal function after augmentation cystoplasty in children with 

neurogenic bladder and determine prognostic factors for renal deterioration.

Materials and Methods: Of 87 patients who underwent augmentation cystoplasty between June 2006 and June 

2016 in our hospital, sixty-four patients were with neurological origin. After exclusion of 7 patients who were loss 

to follow up and with short-term follow up duration less than 5 years, a total of 57 patients were included in our 

study. 

Results: The mean age at augmentation cystoplasty was 11.6 years old (range, 5-35) and average duration 

of follow up after surgery was 8.44 years (range, 5-30). Thirty-four patients were male, and 23 were female. 

Among 57 patients, thirty-two (56.1%) were diagnosed as meningomyelocele and 18 (31.5%) were with 

lipomeningomyelocele. The mean of preoperative creatine and e-GFR were 0.72±0.54 mg/dL and 103.74±42.47ml/

min respectively. When classified as CKD grade, the number of grade I before surgery was 36 (63.2%), followed by 

15 for II (26.3%), 4 for III (7.0%), and 2 for IV (3.5%). At last visit with long-term follow up, creatine increased to 

1.04±1.38mg/dL (p=0.034), but e-GFR was 109.78 ±43.88ml/min), showing no difference compared to preoperative 

level (p=0.180). At last visit, 1 patient (1.8%) was CKD grade III, 3 patients (5.3%) were IV, and 2 patients (3.5%) 

were V. A total of three patients were performing dialysis on final visit, with average of 121 months of interval 

to postoperative dialysis. Preoperative factors were analyzed and compared for patients showing severe renal 

dysfunction above CKD grade IV and others during follow up, and there was a significant difference in the 

preoperative creatine level (2.02±0.98 vs. 0.59±0.27mg/dL, p=0.031) and e-GFR (38.84±18.23ml/min vs 111.63

±37.53, p<001). The preoperative e-GFR predicted severe renal dysfunction above CKD grade IV (ROC survival 

curve), and the optimal cutoff level of preoperative e-GFR was 62 (sensitivity 100%, specificity 94.2%). 

Conclusion: Even after successful augmentation cystoplasty, some patients proceeded with renal failure and 

severe renal dysfunction during long-term follow up. Considering preoperative-GFR <62mL/min could serve as 

a predictor of severe renal dysfunction, we should not miss the right time of intervention for maintaining renal 

function.

Keywords: Neurogenic bladder, Cystoplaty, Renal function
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이분척추	소아환자에서	분변미생물의	차이:	전향적	환자	대조군	연구
이용승, 박소원1, 강숭구2, 김상운, 고 홍1, 한상원
연세대학교 의과대학 비뇨의학교실, 1소아과학교실, 2일산병원 비뇨의학과

Purpose: The composition of fecal microbiota is changed after spinal cord injury. The change of microbiota 

has been known to affect and be affected by host immunity and metabolism in patients with spinal cord injury. 

Nevertheless, the fecal microbiota composition in patients with spina bifida, the congenital disease of spinal cord 

has never been reported. Considering the difference of metabolism, infection, mood, and life style in children 

with spinal cord injury, we hypothesized the significant change in the composition of their gut microbiota and 

performed comparative analysis of them and healthy controls.

Methods: We performed prospective case-control study on 30 children (3-12 years old) with spinal bifida and 

10 healthy controls (Clinical trial.gov, NCT 04186130). The composition of fecal microbiota was analyzed in genus 

level with 16S rRNA sequencing. 

Results: Faecalibacterim and Bacteroides were significantly more abundant in control group. On linear 

discriminant analysis, Bifidobacterium and Lactobacillus were related with spinal bifida group. Butyrate producing 

bacterias such as Faecalibacterium, Bacteroides, Lachnospiraceae, and Roseburia were related to normal control.

Conclusion: Our results demonstrate for the first time that butyrate-producing bacterias were reduced in 

children with spinal bifida. It is consistent with previous results in patients with spinal cord injury.

Keywords: Spina bifida, Neurogenic bladder, Microbiota
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Development	and	validation	of	a	scoring	system	for	
objective	assessment	of	clinical	failure	after	pediatric	robot-
assisted	laparoscopic	extravesical	ureteral	reimplantation:		
a	multi-institutional	inte
Sang Hoon Song1,2, Il-Hwan Kim1, Jae Hyeon Han2, Kun Suk Kim2, Jonathan Gerber1,  
Vinaya Bhatia1, Huirong Zhu3, Minki Baek4, Chester J. KOH1

1Division of Pediatric Urology, Department of Surgery, Texas Children's Hospital, and Scott Department of 
Urology, Baylor College of Medicine, Houston, TX,  
2Department of Urology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea, 
3Outcomes and Impact Service, Department of Surgery, Texas Children’s Hospital, Houston, TX, 
4Department of Urology, Samsung Medical Center, Sungkyunkwan University of Medicine, Seoul, Korea

Background: Radiologic resolution rates of VUR and complication rates after robot-assisted laparoscopic 
extravesical ureteral reimplantation (RALUR-EV) have been reported as comparable to open ureteral reimplantation 
in previous multicenter studies and reviews. However, there have been reports of suboptimal results with lower 
success rates and higher complication rates at some centers, which may reflect technical or learning curve 
differences. We hypothesized that identifying predictive factors for successful VUR resolution after RALUR-EV is 
needed and will help shorten the learning curve for surgeons and improve outcomes for patients when performed 
by surgeons at any level of experience.

Objectives: We aimed to develop and validate a scoring system as an objective assessment tool for predicting 
clinical failure after robotic extravesical ureteral reimplantation. 

Materials and Methods: Data for this multi-institutional retrospective cohort study of RALUR-EV patients was 
obtained from two tertiary referral hospitals (hospitals A and B). The larger cohort between the two institutions 
was designated as a development cohort and the other as an external validation cohort. The scoring system and 
risk model for the prediction of clinical success after RALUR-EV were developed. In this study, clinical failure 
was defined as incomplete radiographic resolution of VUR on follow-up voiding cystourethrogram (VCUG) or 
radionuclide cystogram (RNC), or postoperative febrile UTI or additional intervention or surgery when follow-up 
VCUG or RNC was not available. Patients were stratified into low, intermediate, and high-risk groups according to 
the score. External validation was performed using the model projected to the external validation cohort.

Results and Conclusion: 115 renal units in the development cohort and 46 renal units in the validation cohort were 
analyzed. Two cohorts showed heterogeneous characteristics regarding vesicoureteral reflux (VUR) grade, bladder 
bowel dysfunction (BBD) status, and console time. To develop the prediction score, we assigned weighted points to 
each variable according to their regression coefficient on the logistic regression analysis. The score was calculated 
as: age (yr) + BMI + BBD times 10 + VUR grade times 7 + console time (hr) + hospital stay times 6. Hosmer-
Lemeshow goodness-of-fit test which indicated that the prediction model and scoring system were well-calibrated 
(p = 0.976). Patients were stratified into low-risk (< 52 points), intermediate-risk (52-70 points), and high-risk 
groups (≥ 71 points), with a risk of failure after surgery at the time of the first VCUG or RNC follow-up for 
each group. Clinical failure was significantly different among risk groups: 100% (low-risk), 96.7% (intermediate-
risk), and 77.8% (high-risk) (p=0.004) in the development cohort. The C-index of our scoring system was 0.850 
(p=0.001) and 0.770 (p=0.040) in the development and validation cohorts, respectively (Figure 1). In conclusion, a 
novel scoring system using multiple pre- and intraoperative variables including patient’s age, BMI, BBD status, VUR 
grade, console time, and hospital stay provides a prediction of children at risk for failure after robotic extravesical 
ureteral reimplantation. 

Keywords: Vesicoureteral reflux, Reimplantation, Robotic surgery
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Comparative	Study	of	a	Novel	Mobile	Acoustic	Uroflowmetry	
Application	and	Conventional	Uroflowmetry	in	Children	
Sang Hoon Song1,2, Jordon King1, Kara C. Toman1, Il-Hwan Kim1, Jonathan Gerber1,  
Vinaya Bhatia1, Imelda Salcedo1, Paul F. Austin1, Chester J. Koh1

1Division of Pediatric Urology at Texas Children's Hospital/Scott Department of Urology at Baylor College of 
Medicine, Houston, TX, 
2Department of Urology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea

Background: The standard uroflowmetry requires a patient to arrive with a fairly full bladder; however, some 

patients fail to hold their bladder last minute before the test and are unable to perform the test. Therefore, it 

would be more convenient to find another testing methodology replaceable to the conventional uroflowmetry. 

Although a few acoustic uroflowmetry systems were developed previously, the correlation of voided volume and 

flow rate between the acoustic uroflowmetry and the conventional uroflowmetry was reported to be suboptimal.

Objectives: The aim of this study is to assess the performance of a new mobile acoustic uroflowmetry 

application that can be used at home without cumbersome equipment with comparison to conventional 

uroflowmetry in the pediatric population. 

Materials and Methods: A novel mobile acoustic uroflowmetry application represents a non-invasive method to 

estimate the urine flow by recording the voiding sounds with a smart phone. After institutional review board 

approval, male pediatric patients who were prescribed uroflowmetry testing were prospectively recruited and the 

voiding sound was recorded during standard uroflowmetry measurements. The urine flow rate was calculated as 

the voiding sound was recorded and processed. Cases with voided volume <20mL or with recording problems, were 

excluded. Pearson’s correlation coefficient (PCC, r) was used to compare the maximal flow rate (Qmax), average 

flow rate (Qavg), voiding time (VT) and voided volume (VV) estimated by the standard uroflowmetry with those 

calculated via acoustic uroflowmetry.

Results and Conclusion: A total of 11 male patients were analyzed. Median age was 8 years (4–18). An excellent 

correlation was observed between the two methods for Qmax (r = 0.798, p = 0.006), VT (r = 0.704, p = 0.023) and 

VV (r = 0.902, p < 0.001 ) but not for Qavg (r = 0.503, p = 0.138) (Figure 1). Flow patterns recorded by acoustic 

uroflowmetry and conventional uroflowmetry showed a good visual correlation. (Figure 2). Median Qmax, Qavg, 

flow time and voided volume were 20.1 (8.1-27.2) mL/s, 11.2 (5.5-14.5) mL/s, 12.5 (9.3-44.6) sec, 137.1 (62.6-

247.1) mL, respectively. In conclusion, this study shows that acoustic uroflowmetry is comparable to standard 

uroflowmetry with a good correlation in male pediatric patients. Further validation study on its performance in 

different toilet settings is necessary for broader use.

Keywords: Uroflowmetry, Mobile application, Sound



2020 Annual Meeting of The Korean Urological Association
2020년 제72차 대한비뇨의학회 학술대회

267

e-PO
STER

e-PO
STER

e-VIDEO

e-VIDEO

Index

Index

E-225

da	Vinci	SP	system을	이용한	단일공	로봇	신우성형술과	기존의	
다중포트를	이용한	로봇	신우성형술의	소아환자의	outcome	비교
강숭구1, 장원식2, 김성훈2, 김상운2, 한상원2, 이용승2

1국민건강보험공단 일산병원, 2연세의대 신촌세브란스병원

Purpose: We compared the intraoperative/postoperative outcomes of robot-assisted laparoscopic single-port 

pyeloplasty using the da Vinci SP
® 

system and the conventional robot assisted laparoscopic multi-port pyeloplasty 

in pediatric patients. Additionally, we investigated the feasibility and learning curve of pyeloplasty in pediatric 

patients using the da Vinci SP® 
system.

Materials and Methods: Multi-port and single-port pyeloplasty have been performed in pediatric patients in our 

institution since October 2015 and February 2019, respectively. We did an entire cohort comparison. Considering 

the learning curve of multi-port pyeloplasty, a subgroup analysis was performed. We also performed a learning 

curve analysis through operation time of robot-assisted laparoscopic single-port pyeloplasty using the da Vinci 

SP® 
system.

Results: Thirty-one patients who underwent multiport pyeloplasty and ten patients who underwent single port 

pyeloplasty were enrolled. Median operative times were 3.0 (IQR: 2.5-3.6) and 2.4 (IQR: 2.3-2.9) and median 

console times were 2.2 (IQR: 1.7-2.7) and 1.5 (IQR: 1.4-1.7) hours for multi-port and single-port pyeloplasty, 

respectively (p=0.002). The median operative and console times for the 10 most recent cases of multi-port 

pyeloplasty were 2.5 and 1.7 hours when the single-port pyeloplasty group and the subgroup were compared 

(p=0.58 and p=0.44 for operative and console times, respectively). S-RALP learning curve analysis shows that 

stable performance can be expected starting with the 7th case (p<0.001). 

Conclusions: This study confirmed that pyeloplasty using the da VinciⓇ SP system can be started by robotic 

surgeons who can overcome the learning curve. Robot-assisted laparoscopic single-port pyeloplasty was feasible 

in non-infant pediatric patients. After approximately 6 cases, relatively stable performance is possible.

Keywords: Robotic surgery, Single port, Pyeloplasty, Pediatrics
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Preoperative	Bladder	Bowel	Dysfunction	is	the	Most	
Important	Predictive	Factor	for	Postoperative	Urinary	
Retention	after	Robot	Assisted	Laparoscopic	Extravesical	
Ureteral	Reimplantation:	a	Multi-center	Study
Sang Hoon Song1,2, Il-Hwan Kim1, Jae Hyeon Han2, Kun Suk Kim2, Esther J. Kim1,  
Kunj Sheth1,3, Jonathan Gerber1, Vinaya Bhatia1, Minki Baek4, Chester J. KOH1

1Division of Pediatric Urology, Department of Surgery, Texas Children's Hospital, and Scott Department of 
Urology, Baylor College of Medicine, Houston, TX, 
2Department of Urology, Asan Medical Center, University of Ulsan College of Medicine, Seoul, Korea, 
3Division of Pediatric Urology, Stanford Medicine, Palo Alto, California, USA, 
4Department of Urology, Samsung Medical Center, Sungkyunkwan University of Medicine, Seoul, Korea

Background: Robot-assisted laparoscopic extravesical ureteral reimplantation (RALUR-EV) has been reported as 
a viable minimally invasive surgical option for vesicoureteral reflux (VUR) with comparable success rates to open 
reimplantation at several pediatric hospitals. Postoperative acute urinary retention (pAUR) is a known occurrence 
after robot-assisted laparoscopic extravesical ureteral reimplantation (RALUR-EV). We hypothesized that the risk 
factor of pAUR after RALUR-EV might be similar to that of pAUR after open reimplantation.

Objectives: We aimed to perform a retrospective multi-institutional study to evaluate the risk factors for pAUR 
after RALUR-EV.

Materials and Methods: Perioperative data collected from two tertiary referral hospitals (hospitals A and B) 
included demographics and perioperative variables such as bladder bowel dysfunction (BBD) status, vesicoureteral 
reflux (VUR) grade, and laterality. pAUR was defined as the need for urethral catheter replacement after removal 
of the initial postoperative catheter. In patients with pAUR, the urethral catheter was left in place for two weeks 
then subsequently removed. BBD included lower urinary tract dysfunction and bowel dysfunction and was 
evaluated using the Bristol Stool Scale and voiding function questionnaires. Univariate and multivariate analyses 
were performed to identify risk factors for pAUR.

Results and Conclusion: A total of 117 patients (174 renal units), 97 from hospital A and 20 from hospital B, were 
enrolled in this study. The mean age at the time of surgery was 6.1 ± 3.9 years. Bilateral RALUR-EV was performed 
in 57 (48.7%) cases. pAUR rate was 3.4% in all patients and 7.0% in 57 patients with bilateral VUR. All 4 cases of 
pAUR occurred after bilateral surgery. Univariate analysis showed age (p = 0.037), weight (p = 0.039), height (p = 
0.040), and bilaterality (p = 0.037) as risk factors of pAUR. In a multivariate analysis, BBD was the only significant 
risk factor of pAUR (p = 0.037). The cohorts from hospitals A and B had differences in weight, height, gender 
ratio, BBD ratio, preop hydronephrosis severity, VUR grade, console time, detrusorrhaphy stitches, and morphine 
equivalent analgesics usage. After the propensity score matching, patients from hospitals A and B showed no 
difference in age, weight, height, and gender ratio (Table 1). Similarly, in the matched cohorts, age (p = 0.001), 
weight (p < 0.001) and height (p = 0.006) were risk factors of pAUR in a univariate analysis. Likewise, BBD was 
also the only significant risk factor of pAUR (p = 0.035) in a multivariate analysis of the matched cohorts. In 
conclusion, urinary retention after RALUR-EV occurred less frequently when compared to the previously reported 
open surgery series. pAUR was seen only in bilateral cases in our series. Younger age, lower weight and height, 
bilaterality, and preoperative history of BBD, but not male gender or length of surgical time, were risk factors of 
pAUR after RALUR-EV.

Keywords: Vesicoureteral reflux, Reimplantation, Bladder bowel dysfunction
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마제신에서의	신우요관이행부협착양상
모하메드 이브라임 엘마디, 강숭구1, 김상운, 한상원, 이용승
연세대학교 의과대학 비뇨의학교실, 1국립건강보험공단 일산병원 비뇨의학과

Purpose: The cause of ureteropelvic junction obstruction (UPJO) in horseshoe kidney (HSK) has been known as 

abnormal crossing of the ureter over isthmus, high ureteral insertion in the renal pelvis, and crossing of multiple 

aberrant renal vessels over the ureter. Various surgical techniques including conventional Anderson-Hynes 

pyeloplasty, vascular hitch, endopyelotomy, ureterocalicostomy, and isthmotomy with kidney separation has been 

suggested. We retrospectively investigated the cause of obstruction in patients with UPJO in HSK. 

Methods: Retrospectively we performed this study on 20 patients with UPJO and HSK underwent pyeloplasty 

between April 2000 and March 2020. The clinical characteristics, cause of obstruction and surgical outcomes were 

analyzed.

Results: The median age of operation was 4.1 (0.5-18.9) years. Pyeloplasty was performed by open, laparoscopic, 

and robotic technique in six, ten and 4 patients, respectively. In all cases, high insertion of ureter was found while 

crossing vessel was in observed in 12 patients. Preoperative and postoperative differential renal function was 

38(7-53) and 45(8-55), respectively. No patient required additional surgical management.

Conclusions: Anderson-Hynes pyeloplasty was successful in UPJO patients with HSK regardless of surgical 

modality. As high insertion and crossing vessel are two causes of UPJO in HSK, vascular hitch, endopyelotomy, and 

isthmotomy with kidney separation seems improper in this condition.

Keywords: Horseshoe kidney, Ureteropelvic junction obstruction, Pyeloplasty
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소아	일차성	과민성	방광	환자에서	솔리페나신	대비	미라베그론의		
유용성과	안정성	비교:	예비연구
김성철, 박명찬, 채종석, 윤지형, 권택민, 박세준, 문경현, 박성천
울산대학교병원 비뇨기과학교실

Purpose: The aims of this study were to compare the efficacy and the tolerability of mirabegron to solifenacin in 

pediatric patients with idiopathic overactive bladder (OAB), and to identify factors affecting the improvement of 

overactive bladder symptoms after medication.

Materials and Methods: We reviewed 103 patients retrospectively, aged between 5 and 15 years, who visited to our 

hospital with a complaint of OAB symptoms from July 2017 to March 2019. All participants had taken solifenacin 

or mirabegron. Those who had secondary OAB or did not write frequency volume chart either before or after 

medication were excluded from this study. The age-adjusted bladder capacity ratio was used to evaluate bladder 

capacity. Efficacy and tolerability were assessed by reports from patients and parents, and ≥90% reduction was 

regarded as responding to medication. 

Results: After 58 patients were excluded, 45 (29 with solifenacin, 16 with mirabegron) were included in the 

primary analysis. The age-adjusted bladder capacity ratio increased from 0.71 to 0.96 (p<0.001) and from 0.57 to 

0.97 (p=0.002) after solifenacin and mirabegron use, respectively. Decreased bladder capacity before medication 

was a factor associated with symptom improvement (Odds ratio: 7.41, p=0.044). There was no difference in 

efficacy between the two drugs. Drug-induced side effects were reported in only 3 (10.3%) of the solifenacin 

patients.

Conclusion: Mirabegron showed comparable efficacy to solifenacin in pediatric patients with idiopathic OAB. 

Additionally, there were few side effects, so mirabegron can be a safe alternative drug for idiopathic pediatric OAB 

patients.

Keywords: Overactive bladder, Child, Urinary bladder, Enuresis
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영유아	시기의	항역류	수술이	배뇨장애	발생에	미치는	영향	
임영재, 박관진
서울대학교 의과대학 비뇨의학교실

Purpose: 방광요관역류에 대한 수술적 치료는 너무 이른 영아시기에는 시행하지 않는 것을 권고하고 있다. 이는 방광을 조작하

는 수술 자체로 인해 배뇨장애가 발생할 수 있기 때문이다. 저자들은 영유아 시기에 방광요관역류에 대한 수술적 치료를 시행하

는 것이 배뇨장애 발생에 미치는 영향에 대해 알아보고자 하였다. 

Materials and Methods: 2010년 1월부터 2017년 12월까지 방광요관역류에 대한 수술적 교정을 시행한 환아 중 수술 당시 

배뇨훈련을 시행하지 않은 3세미만의 환아를 대상으로 하였다. 이 중 배뇨기능에 영향을 줄 수 있는 해부학적 이상 (후두요도판

막, 이소성요관, 요관류 등)이나 신경학적 이상 (척수이형성증, 뇌성마비 등)을 동반한 환아를 모두 제외하고 총 58명을 후향적으

로 분석하였다. 수술 전 배뇨중방광요도조영술을 분석하여 배뇨장애를 시사하는 소견들 (방광용적의 감소 및 불규칙한 모양, 충

만기 동안 방광목 열림, 배뇨중 외요도괄약근의 수축)을 확인하였고, 항역류수술 방법은 내시경수술, 방광외 요관방광재문합수

술 및 방광내 요관방광재문합수술로 구분하였다. 수술 후 배뇨훈련이 끝나고 4세 이후에 배뇨증상설문지 (Korean Version of 

the Dysfunctional Voiding Symptom Score) 및 잔뇨측정을 통해 배뇨장애 여부를 평가하였다. 

Results: 총 58명의 수술 시 평균 나이는 17.1 (2.2-35.9) 개월이었고, 여아가 21명 남아가 37명이었다. 단측 방광요관역류는 

30명이었고, 양측은 28명이었다. 양쪽 방광요관역류 등급 중 더 높은 등급을 기준으로 했을 때, 저등급 (grade 1-3)의 방광요

관역류는 30명에서 관찰되었고, 고등급은 28명에서 관찰되었다. 수술 전 배뇨중방광요도조영술을 분석한 결과 배뇨장애를 시사

하는 소견이 최소 2개 이상 관찰된 환아는 15 (25.9%)명이었다. 수술방법은 내시경수술이 14 (24.1%)명, 방광외 접근법이 11 

(19%)명, 방광내 접근법이 33 (56.9%)명이었다. 수술 후 배뇨훈련이 끝나고 4세 이후 (평균 5.6세)에 배뇨증상을 평가한 결과 

19 (32.8%)명에서 빈뇨, 야뇨증, 급박뇨, 소변지림 등 2개 이상의 배뇨증상을 나타냈다. 잔뇨량을 나이에 따른 예측방광용적 대

비 비율로 계산한 결과 평균 5.7 (0-22.3)%로 나타났다. 배뇨증상설문지를 토대로 배뇨장애가 의심되는 환아 (19명)군과 그렇

지 않은 환아 (39명)군으로 나누어, 성별, 수술 시 나이, 역류 등급, 단측/양측, 배뇨중방광요도조영술 소견, 수술방법, 잔뇨량과

의 상관관계를 분석하였다. 수술 시 나이 및 수술방법은 수술 후 배뇨장애 발생과 유의한 상관관계가 없었으며, 수술 전 방광요

도조영술에서의 배뇨장애 시사소견만이 수술 후 배뇨장애 발생과 유의한 상관관계가 있었다 (p=0.013). 

Conclusion: 방광요관역류에 대한 수술적 치료는 비교적 어린 나이에도 배뇨장애 합병증없이 안전하게 시행할 수 있다. 한편, 

수술 전 방광요도조영술에서 방광 및 요도의 형태를 면밀히 분석하는 것이 향후 배뇨장애 발생을 예측하는 데 도움이 되리라 생

각된다.

Keywords: 방광요관역류, 항역류수술, 배뇨장애
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Surgical	Outcome	of	Urethral	Reconstruction	for	Pelvic	
Fracture	Urethral	Injury
정규환, 김수웅
서울대학교 의과대학 비뇨기과학교실

Purpose: We performed a retrospective evaluation and statistical analysis of surgical outcome in patients who 

underwent urethral recontruction for pelvic fracture urethral injury (PFUI).

Materials and Methods: We reviewed 61 patients 21 to 71 years old (mean 49.7) with at least 12 months of 

follow-up after posterior urethroplasty for PFUI by a single surgeon. The urethral injuries were most commonly 

due to road traffic accidents (68.9%). A total of 34 patients (55.7%) underwent primary realignment, end-to-

end anastomosis, direct vision internal urethrotomy (DVIU), dilation, or multiple treatments before referral to our 

center. Success was defined to include recurrence managed successfully with a single DIVU or dilation.

Results: Mean operation time was 197 minutes (range, 100-360 minutes) and mean stricture length was 2.9 cm 

(range, 1.5-5 cm). At a mean follow-up of 45.6 months (range, 12-60 months), overall success rate was 82.0%. 

Failures were treated with repeat DVIU/dilation (n=8) and/or urethroplasty (n=3). Three of these patients finally 

reached success, two improved, and the others failed. On univariate analysis, unsuccessful primary realignment, 

longer stricture length, shorter proximal urethral length (distance between the bladder neck and the distal end of 

the stricture) and initially performed cases (< 30 cases) were predictors to failure. However, none of the factors 

were identified as independent predictors for surgical outcomes on multivariate analysis.

Conclusions: Posterior urethroplasty provides an acceptable success rate for patients following PFUI. However, 

in order to get better results and to elucidate what factors affect surgical outcomes, more surgical experience is 

required.

Keywords: Pelvic fracture urethral injury, Posterior urethroplasty
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Lidocaine	방출	카테터를	이용하여	카테터로	유도된	방광	통증	경감
장은비1,2, 김초림3, 홍성휘1, 윤영은1, 최영빈4,5,6, 이지영1, 황현지1,2, 문홍상1

1한양대학교 의과대학 비뇨기과학교실, 2한양대학교 의생명공학전문대학원 임상의과학과, 3서울대학교 공과대학 바이오 엔지니어링전공, 
4서울대학교 공과대학 바이오 엔지니어링전공, 5서울대학교 의과대학 의공학과, 6서울대학교 의용생체공학연구소

Purpose: The urethral catheter is used for urine drainage, but side effects pain, frequency, urgency, and 

inflammation can occur. Therefore, our team has developed a lidocaine-eluting catheter (LRC) that reduces 

discomfort caused by catheters and verified its efficacy.

Methods: LRC was developed and it identified whether that reduces bladder sensitivity in rats by cystometry. 

The animal group is divided into cyclophosphamide (CYP) treated group (IC bladder group) and a normal bladder 

group, and CYP was used as a drug to induce cystitis. Each group consists of 5 rats without a catheter in the 

bladder, 5 rats with a 1cm silicone catheter, a group with a 1cm PLGA (Poly Lactic-co-Glycolic Acid, without 

lidocaine) coated catheter, and a group with a 1cm lidocaine catheter. After measuring cystometry, inflammation 

and pain markers such as IL-6, COX-2, and NGF were measured in bladder tissue by Immunohistochemistry (IHC), 

RT-PCR (Quantitative Reverse Transcription Polymerase Chain Reaction) and ELISA (Enzyme-linked immunosorbent 

assay).

Results: LRC showed continuous release of lidocaine for 7 days in PBS via HPLC. In the LRC group compared 

with the normal catheter group, the bladder pressure was decreased and the bladder contraction interval was 

increased. Expressions of IL-6, COX-2, and NGF were decreased in the LRC group than in other groups.

Conclusion: Taken together, we verified that the lidocaine-eluting catheter reduced the sensitivity, pain, and 

inflammation of the bladder. Therefore, we expect that the LRC reduce catheter-related pain or discomfort.

Keywords: Lidocaine, Bladder pain, Cystometry
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Clinical	outcome	after	urinary	diversion	for	the	malignant	
ureteral	obstruction	secondary	to	non-urological	cancer:	
analysis	of	778	cases
허지은1, 전대영1, 이종수1, 강숭구2, 최영득1, 장원식1

1연세대학교 의과대학 비뇨의학교실, 2국민건강보험공단 일산병원 비뇨의학과 

Purpose: Urinary diversion for malignant ureteral obstruction (MUO) is performed not only for palliative care, but 

also to facilitate chemotherapy. However, there is lack of evidence to suggest significant improvement in outcomes 

in spite of technical advances in diversion. We investigate outcome after diversion and evaluate predictive factors 

for survival.

Materials and Methods: We retrospectively reviewed patients with non-urological malignancies who underwent 

urinary diversion for MUO by ureteral stenting or percutaneous nephrostomy (PCN) between 2006 and 2014. 

We excluded patients who previously underwent urological surgeries or had bladder invasion. The variables for 

predicting overall survival were identified by Cox regression analysis.

Results: Of 778 patients, 522 stent and 256 PCN were included. Renal function was recovered immediately and 

at 2 weeks after urinary diversion (all p<0.001). The median survival was 5 months (IQR 2-12) and 708 patients 

died. The survival rates at 1, 3, 6, and 12 months were 75.8%, 58.8%, 43.7% and 25.0%, respectively. Patients 

who have performed chemotherapy after diversion had a survival gain of 7 months compared to patients without 

subsequent chemotherapy (p<0.001). Type of diversion was not related with survival (p=0.451). Male gender, 

previous chemotherapy without radiation therapy, increasing number of events related to malignant dissemination, 

preoperative low hemoglobin (<10 mg/dL), low albumin (<3 g/dL), low estimated glomerular filtration rate (<60 ml/

min/1.73m2), not following chemotherapy or radiation therapy were significantly associated with short survival.

Conclusion: In ureteral obstruction with non-urological malignancies, the overall survival was poor. However, 

good renal function before procedure and subsequent therapies were related with better survival. Therefore, 

regardless of type, urinary diversion can be considered aggressively to preserve renal function for primary cancer 

treatment.

Keywords: Malignant ureteral obstruction, Survival, Urinary diversion
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국내	의인성	요관	손상의	인구	기반	분석	연구
유정완, 이영훈, 전병조, 한재현, 태범식, 최 훈, 배재현, 박재영
고려대학교 안산병원 비뇨의학교실

Purpose: This study aimed to investigate the present status related to iatrogenic ureteral injury according to 

medical departments, surgical type, and post-injury treatment trends in a large South Korean population using 

country-level data.

Materials and Methods: From the National Health Insurance Service database, we collected and analyzed data 

on ureteral damage in the entire South Korean population from January 2012 to December 2016. Patients with 

ureteral damage-related surgical codes were classified as having an iatrogenic ureteral injury; those without 

surgical codes associated with ureteral damage were excluded. Information on age, sex, comorbidities, and surgical 

codes for ureteral injury and ureteral damage treatments was collected.

Results: A total of 2595 patients with iatrogenic ureteral injuries were included. The iatrogenic ureteral injury 

was most common in patients in their 40s (704, 27.13%), followed by those in their 50s (586, 22.58%). The most 

frequent comorbidity was malignancy (30.91%). The risk of ureter injury was higher in women (1489, 57.38%) 

than in men (1106, 42.62%) (Poisson regression; HR, 1.770; 95% CI, 1.654–1.895; P < 0.001). Of all iatrogenic 

ureteral injury cases, 38.19% were due to urological surgery and 61.81% were from other departments. The 

annual incidence of iatrogenic ureteral injury was increasing (hazard ratio, 1.092; 95% confidence interval, 1.067–

1.118). Excluding urological surgeries, surgeries related to ureteral injury were the most frequent among colon 

surgeries (40.15%), followed by hysterectomy (22.04%) and other gynecological surgeries (18.35%). Ureteral 

stent indwelling (46.91%) was the most common treatment according to ureteral injury, followed by end-to-end 

ureteroureterostomy (19.07%).

Conclusion: Using National Health Insurance Service data allowed us to apprehend the trend and treatment of 

iatrogenic ureteral injuries in South Korea. Our results are valuable as academic references.

Keywords: Incidence, Injury, Ureter
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Skeletal	muscle	mass	effects	on	estimated-GFR	decremant	
after	donor	nephrectomy
Joon Chae Na, Namki Hong, Min-Gee Yoon, Yumie Rhee, Woong Kyu Han
Urology, Yongin Severance Hospital, Internal Medicine, Endocrinology, Severance Hospital

Background: Estimated glomerular filtration rate(eGFR) based on serum creatinine is commonly used to follow the 
renal function of patients after nephrectomy. Although it is well known that skeletal muscle mass influences the 
level of serum creatinine, the effect of skeletal muscle mass on decreased renal function after acute nephron loss 
is not known.

Objectives: In this study we aimed to evaluate the effect of skeletal muscle mass on eGFR calculated by serum 
creatinine and cystatin C. 

Materials and Methods: From our kidney donor database, 601 donors were randomly selected in even distribution 
across age and sex. Skeletal muscle area(SMA), skeletal muscle density(SMD) was extracted from the L3 level slice 
on predonation CT scan. Skeletal muscle index(SMI) was calculated by correcting SMA for height: SMA/height2. 
The association between the skeletal parameters and predonation eGFR derived from multiple methods, and with 
decreased eGFR ratio – calculated from serum creatinine and cystatin C - at 6 month postdonation compared to 
predonation were analyzed by linear regression analysis.

Results and Conclusion: Among the selected donors skeletal muscle parameters were extracted from 592 donors. 
The skeletal muscle parameters were significantly different according to sex: SMA cm2 168.0±23.1 vs 109.4±13.8, 
SMD(Hounsfield Units, HU) 45.2±5.2 vs 39.5±6.0, and SMI cm2/m2 57.0±7.2 vs 43.1±5.1 (all p<0.001). All skeletal 
parameters were significantly associated with age, sex and BMI. There was a significant correlation between 
predonation creatinine based eGFR and SMA and also SMI. No correlation was seen between skeletal muscle 
parameters and cystatin based eGFR or DTPA measured GFR (Table1). SMA and SMI had negative correlation with 
the %change of creatinine based eGFR at 6month post donation in male donors but not in female donors (Table2). 
The association of %change of cystatin C based eGFR with all skeletal muscle parameters were not significant. 
(Figure 1) 

Conclusion: Male kidney donors with high SMA or SMI are more likely to have decreased creatinine based eGFR 
after donation. However as this is not seen in cystatin C based eGFR this phenomenon is more likely associated 
with skeletal muscle mass rather than a reflection of true decrease in GFR. Cystatin C based eGFR may reflect 
postdonation GFR more accurately in muscular male donors.

Keywords: Kidney donor, Renal function, Nephrectomy
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Recent	trends	in	transurethral	surgeries	and	urological	
outpatient	procedures:	A	nationwide	population-based	
cohort	study
권효상, 최창일, 김종근, 김의석, 이성호, 한준현
한림대학교 의과대학 비뇨의학교실, 한림대학교 동탄성심병원

Background: Demographic change and advances in technology affect transurethral surgery and outpatient 

procedures in urologic field. There are few population-based studies that accurately assess the trend of 

transurethral surgery and outpatient procedures including diagnostic test. We investigate the recent epidemiologic 

trends in transurethral surgeries and urological outpatient procedures from 2009 to 2016 in Korea using the entire 

population-based cohort.

Methods: We analyzed medical service claim data of transurethral surgery, urological outpatient procedures 

submitted by medical service providers from the Health Insurance Review and Assessment Service from 2009 to 

2016.

Results: Transurethral ureter surgery increased by 134.9% from 14,635 in 2009 to 34,382 in 2016 (B=2698, 

R2=0.98, p<0.001). The transurethral bladder surgery increased by 65.5% from 12,482 in 2009 to 20,658 in 2016 

(B=1149, R2=0.97, p<0.001). Over the 8-years period, there were not significant changes in transurethral prostate 

(B=43, R2=0.04, p=0.617) and urethral surgery (B=-12, R2=0.18, p=0.289). The significantly increasing trends in 

cystoscopy (B=5260, R2=0.95, p<0.001), uroflowmetry (B=53942, R2=0.99, p<0.001) were observed during the 

8-year period. There was no difference in bladder catheterization during the 8-year period. Urodynamic study (UDS; 

B=-2156, R2=0.77, p=0.003) and electrical stimulation treatment (EST; B=-1034, R2=0.87, p<0.001) significantly 

decreased.

Conclusions: In Korea, transurethral ureter surgery and transurethral bladder surgery have been continuously 

increasing. Transurethral prostate surgery and transurethral urethral surgery remained constant with no increase 

or decrease. Cystoscopy and uroflowmetry continue to increase, while UDS and EST continue to decrease.

Keywords: Lower Urinary Tract Symptoms, Urologic Surgical Procedure, Diagnostic Techniques and Procedures
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방광암환자에서	방광내	BCG	주입요법	후	발생한	ESBL양성	E.coli
감염에서	B-lactamase	유전자의	특성
유영동, 오태훈, 백종현, 김태진, 김태헌, 이승렬, 홍영권, 박동수
CHA의과학대학교 분당차병원, 비뇨의학교실

Aim: This study evaluated the phenotypic/genotypic characteristics and antibiotics susceptibility of Extended-

spectrum β-lactamase (ESBL) producing Escherichia coli (E.coli) isolated from bladder cancer (BC) patients and 

non-bladder-cancer (NBC) patients.

Methods: From November 2018 to March 2020, urine samples were collected from total of 40 patients (20 BC 

patients / 20 NBC patients) who were confirmed with ESBL positive E.coli infection by the Double Disk Diffusion 

Synergy Test (DDST). ESBL isolates were further analyzed for sequencing of β-lactamase genes and antibiotic 

susceptibility.

Results: All BC patients had T1 stage and 90% of them underwent TUR-BT only once. The mean time from 

BCG instillation to ESBL positive E.coli infection was 3.8weeks for BC group. PCR analysis for β-lactamase gene 

showed the greatest prevalence with blaCTX-M-TEM-SHV (40%) and blaCTX-M (35%) among BC and NBC groups, 

respectively. B2 type was the most frequent phylogenetic type in both groups (BC: 75%, NBC 100%). 2 cases of 

BC group had severe gross hmeaturia, which required blood transfusion while no transfusion was required among 

NBC group. All E.coli isoltates were sensitive to ertapenem. NBC group had significantly higher susceptibility (80%) 

with amikacin than BC group (40%). BC group had higher rates of biofilm formation than NBC group. 3 patients of 

BC group had tuberculous epididymitis whereas only these 3 cases were classified as phylogenetic type A.

Conclusions: blaCTX-M-TEM-SHV was the most frequent ESBL genotype in BC groups. phylogenetic type A E.coli 

might be associated with gross hematruia among BC patients.

Keywords: Extended-spectrum β-lactamase, E.coli, Bladder cancer
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The	role	and	importance	of	urologists	in	the	activities	
for	the	management	and	prevention	of	CAUTI	during	
ICU	management;	Infection	only	vs.	infection	&	voiding	
management
배상락1, 김은재1, 최우석1, 박봉희1, 정 홍2, 이용석1, 한창희1

1가톨릭대학교 의정부성모병원 비뇨기과학교실, 2건국대학교 충주병원 비뇨기과학교실

Objetives: In order to manage and prevent CAUTI, we would like to investigate the effect of intervention as a 

urologist on infection prevention activities in hospitals.

Material and methods: CAUTI rounding was conducted 41 times from July 2018 to June 2020, we analyzed 

the changes and improvement activities in ICU infection management in a multidisciplinary approach, led by 

urologists. 2~3 times a month, a collaborative team of urology specialists, ICU nurses, and infection control 

experts determines the adequacy and management of Foley catheters in patients, and recommends removal or 

replacement, or recommendations were given for infection control. Through other improvement activities, we 

analyzed the changes that occurred in terms of urination management as well as infection control.

Results: Catheter alarm is applied to EMR, stickers attached to precautions for urine management, primary 

judgment through periodic nurse administration, catheter fixation position by gender, height of urine bag, 

hand hygiene before procedure, maintenance of closed system, maintenance of sterilization upon insertion, 

etc. about 8 items were investigated. After applying the alarm, the replacement did not occur for more than 4 

weeks (performance rate 100%), caution stickers attached, closed system maintenance, fixed position, urine 

bag height maintenance, hand hygiene, etc. were performed through regular monitoring. Depending on the item, 

the rate was confirmed from less than 50% before starting to about 90% or more. However, nursing assessment 

for indications, aseptic catheterization, etc. were of the highest importance, but due to the disadvantages of 

difficulty in evaluation, recommendations for catheter removal were given each time during the round. When the 

recommendation was delivered, the lowest performance rate was the evaluation of the risk of urination difficulties, 

and after consultation, 100% urination management and outpatient progress were observed.

Conclusion: CAUTI is an important item in certification evaluation, and improvement activities are important. 

Due to the location of the urologist at the center of the activity, it can be expected to play a major role in the 

position and role of the urologist as a urologist if not only managing urinary tract infections but also controlling 

urination after removal.

Keywords: Catheter-associated UTI, ICU, Rounding
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Relationship	between	Erectile	Dysfunction	and	Moderate	
to	Severe	Prostatitis-like	Symptom.:	a	Propensity	Score-
matched	Analysis
이준호, 박연원1, 조인창1, 김병훈1, 최재덕, 조정만, 강정윤, 유탁근
을지병원, 1국립경찰병원

Introduction: We evaluated the relationship of chronic prostatitis/chronic pelvic pain syndrome (CP/CPPS) with 

erectile dysfunction (ED), 

Methods: A total of 8727 males were analyzed. The NIH-CPSI, IIEF, PEDT, testosterone, and metabolic syndrome 

(MetS) assessment were used. Symptoms were classified as a ‘no’ if respondents reported no perineal or 

ejaculatory pain or had a NIH-CPSI pain score of <4; the symptoms were classified as ‘moderate to severe’ if the 

pain score was >7 according to a previous study. Propensity score matching was considered for 597 men with and 

moderate to severe prostatitis-like symptom (case) and 6584 men with no prostatitis-like symptom (control), but 

ultimately, propensity scores were matched at a 1:1 ratio of controls to case group (597 men in control group and 

597 men in case group). 

Results: After propensity score matching, age and PEDT variables which were found to be significantly different 

before propensity score matching (table 1) were evenly dispersed and did not differ significantly between the 

groups (table 1). After matching (table 2), the mean IIEF score of the case group was significantly lower than the 

control group. Additionally, ED severity was significantly greater in case group. Finally, the ratio of moderate to 

severe ED was significantly great in case group. 

Conclusions: The moderate to severe prostatitis-like symptoms was significantly and independently correlated 

with ED. A screening of ED in men with CP/CPPS would be needed and vice versa.

Keywords: Erectile Dysfunction, Chronic prostatitis, Testosterone
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근치적	방광	절제	및	요루전환을	시행한	환자에서	열성	요로감염에	
대한	특성
이단비, 백승룡, 송원훈, 이승수, 박성우, 남종길
양산부산대학교병원 비뇨의학과

Introduction: To compare the incidence of febrile urinary tract infection (UTI) and bacterial identification between 

patients with orthotopic neobladder (ONB) and ileal conduit (IC). 

Materials and Methods: Data of 164 patients who underwent radical cystectomy with ONB and IC for bladder 

cancer between January 2009 and January 2018 at our institution were analyzed. Febrile UTI observed was listed 

and subsequently compared. Incidence of febrile UTI, clinicopathological characteristics, and microorganisms 

identified were reported at 3 months interval and preoperative predictors of febrile UTI were evaluated with Cox 

regression analysis. Patients were divided into ONB and IC. 

Results: The study cohort included 52 patients with ONB and 112 patients with IC. Febrile UTI was diagnosed in 

49 (29.9%) patients. Compared to IC group, ONB group had significantly higher incidence of young age (p = 0.00), 

lower cancer stage (p = 0.013), longer hospital stay (p = 0.049), longer operation time (p = 0.00), and higher 

incidence of febrile UTI within the first 3 months after surgery (p = 0.006) (Fig 1). On univariable and multivariable 

analysis, factors associated with significantly increased febrile UTI risk were diabetes (OR: 2.52; p = 0.012) and 

ONB diversion (OR: 2.573; p = 0.031). Forty-four (89.8%) patients were culture positive. However, significant 

difference in microorganisms was not detected between patients who underwent ONB or IC diversion.

Conclusions: Diabetes and ONB diversion were associated with higher rate symptomatic UTI following radical 

cystectomy.

Keywords: Urinary tract infections, Urinary diversion, Cystectomy
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경피적신절석술에서	술	전	요배양	검사와	술	중	신우요	배양	검사는	
일치하는가?
이승수, 이단비, 백승룡, 송원훈, 남종길, 정재민, 박성우, 이상돈
부산대학교 의과대학 양산부산대학교병원 비뇨의학교실

Purpose: We evaluated accordance between preoperative urine culture and pelvic urine culture in percutaneous 

nephrolithotomy.

Materials and Methods: Urine samples of patients awaiting percutaneous nephrolithotomy for renal stones were 

collected for urine culture. During surgery, renal calyx was punctured with Chiba needle, and then pelvic urine was 

aspirated with a syringe. The collected pelvic urine samples were cultured. In each cases, patients’ age, sex, BMI, 

stone laterality, size, ureteropelvic junction obstruction, stone composition, preoperative urine culture, pelvic urine 

culture and postoperative febrile urinary tract infection were analyzed. According to accordance between pelvic 

urine culture and postoperative urine culture, cases were categorized into two groups and each parameters were 

compared between two groups.

Results: 65 renal units of 62 patients were analyzed. Male were 49 and female were 16. Mean age was 57.3 years 

old, mean body mass index was 24.6 kg/m2. Mean stone size was 35.8 mm in diameter. Positive preoperative urine 

culture were 12 (18.5%) and positive pelvic urine culture were 13 (20.0%) (Table 1). The number of cases with 

accordance between two culture results was 58 (89.2%) and cases without culture accordance was 7 (10.8%). In 

positive culture results cases, there were accordance between both antibiotic susceptibility results. 7 patients had 

postoperative fever over 38 centidegree, two had positive both preoperative and pelvic urine culture and one had 

only positive pelvic urine culture. Between the culture accordance and non-accordance groups, only pelvic urine 

culture positive was statistically different (Table 2).

Conclusions: In patients with renal stones, the rate of accordance between preoperative urine culture and pelvic 

urine culture during percutaneous nephrolithotomy was high. However, there may be some patients with urinary 

tract pathogens present normal urine analysis.

Keywords: Percutaneous nephrolithotomy, Urine culture, Kidney stone
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상부	요로상피암이	발생한	중복요관에	대한	로봇	반신요관적출술:		
증례	보고	
김환익, 예창희, 김정권, 이상은, 홍성규, 이상철, 오종진, 이학민, 변석수

분당서울대학교병원 비뇨의학과, 서울대학교 의과대학 비뇨의학교실

Introduction: It is unsual that urothelial carcinoma is present in duplicated ureter and Diagnostic and therapeutic 

approaches are challenging. We demonstrate robotic hemi-nephroureterectomy for midureter mass in duplicated 

ureter for upper moiety portion in Upper tract urothelial carcinoma.

Methods: We performed robotic left hemi-nephroureterectomy in a 72-year-old male with a 2cm sized left mid 

ureter mass. For this approach, the patient was placed in Trendelenburg, and a 6-port transperitoneal technique 

was used. We describe key steps, including (1) Both moiety vessel preparation, (2) Upper moiety Kidney 

exposure and dissection, (3) Intraoperative ultrasonography delineating upper moiety, (4) Hemi-nephrectomy and 

reconstruction, and (5) Distal ureterectomy.

Results: Robotic left hemi-nephroureterectomy was successfully completed using Partial nephrectomy approach 

performed in our center. Total operative time was 187 minutes, and console time was 140 minutes. EBL was 200 cc 

without perioperative transfusion. There was no minor and major postoperative complication observed. The patient 

was discharged on postoperative day 4. Final pathology was Urothelial cell carcinoma, and pathologic stage was 

T3 high grade with negative surgical margin. The postoperative course was uneventful. No additional therapy was 

administered.

Conclusion: We demonstrate robotic left hemi-nephroureterectomy. This approach allowed normal renal 

parenchymal preservation leading to less-deteriorated renal function and good oncological outcome. Also, 

this novel method will be the new step for minimally invasive surgical management of urothelial carcinoma in 

duplicated ureter. 

Keywords: Robotic hemi-nephroureterectomy, Duplicated ureter, Upper tract urothelial carcinoma 
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요도가	작아	경요도	절제경	삽입이	불가능한	소아	방광암	환자에서	
공기방광을	이용한	방광종양절제술	
유지웅, 김준규, 백민기 

성균관의대 삼성서울병원, 비뇨의학교실 

Objective: To describe our experience with pneumovesicoscopic bladder tumor resection in a young boy whose 

urethra was too small to use a resectoscope.

Methods: An 11-year-old boy presented with gross hematuria. The patient was found to have a 2 cm-sized bladder 

tumor on ultrasound. The patient’s urethra was too small to use a pediatric resectoscope, making it impossible to 

perform a transurethral resection of the bladder tumor. Therefore, pneumovesicoscopic bladder tumor resection 

was performed. En-bloc resection was performed successfully using 3 mm laparoscopic instruments, and the 

tumor was safely retrieved within an endo-bag made with a surgical glove.

Results: On postoperative day 1, the Foley catheter was removed and the patient was discharged. The pathology 

report described bladder papillary urothelial carcinoma, grade II/III without lamina propria invasion. The patient 

underwent follow-up with ultrasonography and urine cytology every three to six months. There was no recurrence 

for 21 months after surgery.

Conclusion: This video demonstrates a pneumovesicoscopic approach for the treatment of bladder tumor in a 

young patient whose urethra was too small to use a resectoscope. Pneumovesicoscopic bladder tumor resection is 

technically feasible and safe. 

 

Keywords: Laparoscopic surgery; Bladder tumor; Pneumovesicum; Pediatric patient 
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임상적	N2	음경암	환자에서	근치적	로봇	보조	서혜부	임파선		
절제술의	증례	보고	
김태남, 오지은, 강병진, 이정주

부산대학교병원 

Introduction: Lymph node metastasis is a crucial prognostic factor for survival in patients with penile cancer. 

Radical inguinal lymphadenectomy should be performed for pathologically confirmed or palpable enlarged inguinal 

lymph nodes. Open approach has been the gold standard treatment but carries a significant morbidity up to 50%. 

Minimally-invasive surgeries have been reported to significantly reduce peri-operative morbidity. Here, we report 

a case of penile cancer with involvement of both inguinal lymph nodes, which was treated with robotic-assisted 

radical inguinal and pelvic lymphadenectomy (RAIPL) 

Case Presentation: A 60-year-old man visited our hospital with 3-months history of painful ulcerative mass in 

glans of penis. Medical history and BMI were unremarkable. He was an ex-smoker with a 14 pack-year history. 

The pathology from his partial penectomy reported stage T3 moderate differentiated squamous cell carcinoma. 

2-months postoperatively, the patient presented palpable inguinal mass and a subsequent magnetic resonance 

imaging revealed both inguinal lymph node metastasis. We suggested the patient should undergo surgical 

treatment but he refused any type of surgery. Then the patient was referred to hemato-onology for receiving a 

chemotherapy. After four courses of paclitaxel, ifosfamide, and cisplatin therapy, the size of metastatic inguinal 

lymph nodes increased. After in-depth discussion, we decided to perform bilateral RAIPL. The da Vinci® Xi was 

used and the boundaries of the RAIPL were similar to those of open surgery. The indwelling drains in pelvic cavity 

and inguinal area were removed 31 days and 56 days after surgery, respectively. Postoperative complications 

included leg edema not interfering with ambulation and lymphocele managed by drain placement in inguinal area. 

Six months postoperatively, he remains without evidence of disease recurrence.  

Keywords: Lymph node excision, Penile neoplasms, Laparoscopy 
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The	Feasibility	of	Pop-Dusting	Using	High	Power	Laser		
(2J	x	50Hz)	in	Retrograde	Intrarenal	Surgery	for	Renal	Stones	
정재훈, 백민기, 박상수, 한덕현 

성균관의대 삼성서울병원, 비뇨의학과교실 

Objective: Recently, retrograde intrarenal surgery (RIRS) using laser lithotripsy has become popular. However, the 

optimal laser energy setting for pop-dusting has not been established. In this study, we report our experiences of 

RIRS using the high power (up to 100 W) pop-dusting (HPPD) technique. 

Methods: This study retrospectively assessed 82 cases with RIRS using HPPD. Patients who underwent abdominal 

computed tomography (CT) or MAG3 diuretic renal scan at 3 months postoperatively were included in this study. 

Patient and stone characteristics and peri- and post-operative outcomes were evaluated. 

Results: The average number of renal stones was 3.67 ± 4.11, and the average length of the largest stones was 

13.30 ± 6.41 mm. The mean Hounsfield units was 959.99 ± 384.73. The operation time was 58.10 ± 26.67 minutes. 

The mean HPPD time was 11.93 ± 9.48 minutes with settings of 1.97 ± 0.25J and 48.78 ± 3.29Hz. The stone-free 

rate was 89%. The mean hospital stay was 1.68 ± 1.29 days. Pelvocalyceal and ureter injuries were observed in 

9.8% and 32.9% of the study population, respectively. However, there was no transfusion, subcapsular hematoma, 

persistent urinary leakage, ureteral or infundibular stricture, or renal functional deterioration. There was transient 

postoperative fever in 12.2% of the study population.

Conclusions: HPPD could be performed safely during RIRS for renal stones without significant complications such 

as collecting system injury or bleeding. High power laser mode (up to 100W) can be a safe and effective choice 

for pop-dusting during RIRS, especially for large and hard stones.

Keywords: Lasers, Kidney, Calculi 
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Pediatric	Laparoscopic	Pyeloplasty	of	Pelvic	Ectopic	Kidney	
with	UPJO	-	A	Case	Report	
Kobiljon Ergashev, Jae Min Chung, Sang Don Lee 

양산부산대학교병원 비뇨의학과 

Introduction: Renal ectopia occurs in 1:3,000-1:7,000 children. Pelvic ectopic kidney with hydronephrosis due to 

ureteropelvic junction obstruction (UPJO) is uncommon in clinical practice. We report a case of a pelvic ectopic 

kidney with hydronephrosis due to UPJO who performed laparoscopic pyeloplasty in a 3-year-old girl. 

Case report: Renal abnormality was detected during the antenatal ultrasonography (USG). Postnatal USG KUB 

confirmed the ectopically located pelvic kidney on the left side with dilated extrarenal pelvis (APD=24 mm). 

Further imaging with DMSA at 7 weeks old checkup showed the relative function of left ectopic kidney as 27%. 

The next follow-up MAG3 renal scan was conducted at 5.5 months old and it revealed decreased left renal 

function (19.5%) without any signs of obstruction. After that parents were recommended close follow-up with 

routine USG by pediatric nephrologist. Further follow-up USG studies were without any significant changes. The 

patient was referred to pediatric urologist at 3 year old and follow-up DTPA showed significantly decreased relative 

function on the left (16.6%) with obstruction. We performed laparoscopic dismembered pyeloplasty. Postoperative 

USG after 3 months showed the significant improvement of pelvic dilation (8 mm). In conclusion, relying on just 

USG may not be enough to clinical decision making and timing of the management of the ectopic pelvic kidney in 

children. In spite of abnormal location and surgical challenges, laparoscopic dismembered pyeloplasty is safe and 

feasible in the reconstructive management of the ectopic pelvic kidney in children. 

Keywords: Ectopic Kidney, UPJO, Pyeloplasty 
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로봇	좌측	부분	신장절제술	및	우측	신우요관절제술과	협부절제술:	
마제신에서의	요로상피암	
허경재, 문형우, 권혁재, 신동호, 성재우, 박용현, 배웅진, 조혁진, 하유신, 이지열, 김세웅, 홍성후 

가톨릭대학교 의과대학 비뇨기과학교실 

Introduction: Horseshoe kidney is one of the most common congenital renal fusion anomalies, present in the 

population at a rate of 0.15–0.25%. Because horseshoe kidney merges malformations and vascular changes with 

difficult approaches, open surgery is the standard for treatment. We describe for the successful performance of 

robot assisted left heminephrectomy and right nephroureterectomy with isthmectomy in a horseshoe kidney with 

transitional cell carcinoma.

Case Presentation: In March 2020, a 65-year-old male patient was referred to our hospital. The patient had 

abdominal pain, and abdominal CT scan revealed 8.6 x 5.5 x 5.1 cm sized heterogeneously enhancing mass 

with calcifications in the isthmic portion and both side of horseshoe kidney. Renal biopsy was performed to 

differentiate between renal cell carcinoma and urothelial cell carcinoma. Pathologic results revealed infiltrating 

urothelial carcinoma, high grade with squamous differentiation. 

Operation Procedure: Under general anesthesia, conventional lateral position was made. The camera port was 

placed on the umbilicus, and two 8-mm trocars were inserted on the midclavicular line in pararectus line. 12mm 

assist port was placed at the caudal side of the operator’s 1st robot trocar. After port was placed, robot (da 

Vinci Xi®) docking was done. We performed heminephrectomy of left kidney, first. Adhesions between the kidney 

capsule, surrounding renal fat and bowel were strong. Left renal mass margin was confirmed by intraoperative 

ultrasonography. After mass resection, continuous running renorrhapy was done using V-loc. After position change 

to contralateral side, nephroureterectomy was started. The right renal artery was clamped with hemolock and 

metal clip. When ureterectomy was done to ureterovesical junction, patient was change to trandelenberg position 

and head-down was done. Bladder cuff suture was performed using V-loc, and bladder filling up to 150cc of saline 

revealed no urine leakage. 

Results: Total operation time was 305 minutes (mins). Console time was 172 mins. Warm ischemia time during 

partial nephrectomy was 18 min 23sec, and the estimated blood loss was 500ml. No perioperative blood 

transfusion was needed. 

Conclusion: Robot assisted left partial nephrectomy & right nephroureterectomy with isthmectomy was performed 

successfully with favorable perioperative outcomes. 

Keywords: Horseshoe kidney, Left partial nephrectomy, Right nephroureterectomy  
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Boari	flap을	이용한	로봇보조복강경하	요관방광문합술	
김정호, 박명찬, 정재승, 박상현, 오철규 

인제대학교 해운대백병원 

Ureteral reconstruction is performed for a variety of disease that includes ureteral stricture, iatrogenic ureteral 

injury and ureteral malignancy. Treatment options include ureteroureterostomy, ureteroneocystostomy (with 

or without a psoas hitch or Boari flap), ileal ureter, and transureteroureterostomy. Depending on the etiology 

and nature of the ureteral lesion, the decision as to which repair to perform is often made in the operating 

room when tension can be assessed. Over the past decade, there has been an increasing shift towards robot-

assisted laparoscopic surgery with multiple institutions reporting their outcomes. Robot-assisted surgery offers 

intraoperative advantages, including three-dimensional visualization with magnification and wristed movements 

with additional degrees of freedom. We present the case of a 33-year-old women with a persistent ureteral 

stricture underwent robot-assisted surgery for definitive management. To optimize the repair with tension-

free anastomosis, creation of a Boari-flap was chosen pre-operatively. The surgery was completed without 

complication. The patient remains asymptomatic at 6 months with CT scan demonstrating without hydronephrosis. 

The robot-asssted laparoscopic Boari flap ureteral reimplantation is feasible and safe for patients with long-

segment ureteral stricture.

Keywords: Ureteral stricture, Boari flap, Robot 
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회장을	이용한	요관	대치술의	술기
이단비, 백승룡, 송원훈, 이승수, 박성우, 남종길 

양산부산대학교병원 비뇨의학과 

Introduction: Ureteral defect of considerable length presents a complex challenge to urologic surgeons. The 

surgical options for management of complex long-segment ureteric defects are limited. Ileal ureter replacement 

is usually considered last as surgical method for extensive defects that are not amenable for reconstruction by 

typical techniques such as psoas hitch or Boari flap. Moreover, technical difficulties and surgical complications also 

contribute to the lack of extended use of the procedure. We present our experience of ileal ureter replacement 

with a video clip.

Patient Case: We present a case of a female patient with long ureteral defect surgically treated with ileal 

substitution of the left ureter with an isoperistaltic ileal segment without detubularization. A woman of 32 years, 

without relevant past medical history, showed symptoms of lumbar pain and intermittent fever. She underwent 

surgery of placing a permanent ureteral stent (Uventa TM) 7 years prior to surgery due to multiple ureteral 

stricture events. Renal computed tomography demonstrated left hydronephroureterosis. We tried but failed to 

remove the permanent stent. We proposed a curative surgical procedure, which the patient agreed to undergo 

3 weeks after the initial surgical attempt to remove the stent. The procedure was done using a midline incision, 

followed by medial mobilization of the decending colon, isolation of the left ureter and a section of the UPJ 

junction. We performed an enterectomy of 20cm of ileum (15cm away of the ileocecal valve), followed by a side-

to-side ileal anastomosis. Next, we made a window between the sigmoid colon and the sacrum and we placed the 

ileal segment into retroperitoneum via this window. Finally, we checked the orientation of the ileal segment and 

performed anastomoses of the intact, isoperistaltic ileal segment at the level of the renal pelvis and at the level of 

the bladder. The patient had no perioperative complications. Currently, after 2 months of follow-up, the patient is 

asymptomatic, presents no urinary infections and has preserved renal function.

Conclusion: Ileal substitution of the ureter is a surgical technique that should be considered in cases of long 

ureteral defects when there are no other surgical options.

Keywords: Ureter, Urinary diversion, Ileum 
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V-009

음경암에서	최소	침습	서혜부	림프절절제술	
박대형, 유상현, 윤현식, 정규환, 박재석, 서준교, 육형동, 곽 철, 구자현, 김현회, 정창욱 

서울대학교 의과대학 비뇨기과학교실 

Introduction: Complete inguinal lymphadenectomy remains the treatment of standard of for patients with lymph 

node metastases caused by penis cancer. In this case, we present the minimally invasive inguinal lymph node 

dissection(MI-ILND).

Materials and Method: A 45 years old man underwent MI-ILND for penile cancer with lymph node metastasis. A 

12mm trocar was placed 3 cm distal to the apex of the femoral triangle, while the additional 12mm and 5mm 

trocars were positioned 3 cm outside of the lateral and medial boundaries of the triangle, respectively. To prevent 

lymphedema, We put on stockings and ACE bandages on the patient.

Results: The patient was discharged at 13 days after surgery without wound complications.

Conclusion: MI-ILND can reduce wound complications for penile cancer with lymph node metastases.

Keywords: Lymph node dissection, Penile cancer 
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V-010

Robot	assisted	laparoscopic	pyelolithotomy	for	huge	
staghorn	stone	
Dong Soo Kim, Jeonghyouk Choi, Taesoo Choi, Koo Han Yoo, Seung Hyun Jeon, Sun-Ju Lee, 
Choong Hyun Lee, Sung-Goo Chang, Sang Hyub Lee

Department of Urology, Kyung Hee University, School of Medicine

Introduction: Treatment of large staghorn renal stones is challenging, especially if the patient is at high risk 

of intra-operative bleeding. We report a case of a staghorn stone treated by robot assisted laparoscopic 

pyelolithotomy.

Case Report: A 67 male with a history of hypertension, unstable angina, and multiple sessions of percutaenous 

interventions was referred to the department of urology for evaluation of gross hematuria. He had been 

admitted to the department of general surgery for treatment of superior mesenteric vein thrombophlebitis and 

had undergone heparinization. Evaluation showed a huge left staghorn stone on his CT scan. Due to his medical 

conditions and medication, an endoscopic approach was considered dangerous and robot assisted laparosopic 

pyelolithomy was carried for stone removal. The robot assisted laparoscopic approach allowed us to approcah 

the stone without penetrating the renal parenchyma and which prevented excessive intra-operative bleeding. We 

were able to remove most of the stone in one session and reduced the need for the patient to go under general 

anesthesia multiple times for repeated endoscopic treatment. Due to the stone size however, we were not able 

to remove the stone in one piece. A lithoclast device, inserted through the assistant port was used to break the 

stone, and the fragments were collected in a specimen bat to be removed later. The patient was discharged after 

recovery from surgery and no major complications were observed. At follow up, the patient only showed gross 

hematuria and was otherwise healthy. In conclusion robot assisted laparoscopic pyelolithotomy is a feasible method 

of stone removal with little complications and should strongly be considered in patients at high risk of intra-

operive bleeding.

Keywords: Staghorn stone, Robotic surgery 
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V-011

잠복음경	교정술:	기존	수술법을	보완한	방법	
윤현식, 정혁달, 김승이, 정대혁, 한상헌, 임영재, 박관진 

서울대학교 어린이병원 소아비뇨의학과 

Introduction: In this video, we suggest a new modified surgical procedure for concealed penis repair.

Patients and Methods: A 10-years-old patient is placed supine under general anesthesia. A dorsal longitudinal 

incision is made to slit the prepuce. A 2-0 polypropylene stay suture is placed through the glans for traction. The 

frenulum is incised. A Circumferential skin incision is made between two edges of the slit defect. The penile skin 

together with dartos fascia is completely degloved from the penile shaft down to the penopubic junction. And 

then, the penile skin is dissected from dartos fascia with care taken to avoid injuring the blood vessels on the 

skin. If the penis felt ticked into the scrotum, dartos mobilization should be extended into the deep scrotum. To 

facilitate dartos mobilization in deep scrotum ventral midline incision can be extended into in the deep scrotum 

which is not related to significant morbidity postoperatively. Dartos on the dorsal side separated from penile skin 

are incised to make two flaps. Two dartos flaps are relocated to the ventral side. And then, redundant dartos is cut 

off. Fixation of the relocated dartos is placed at Buck’s fascia of the corporeal body at 5 and 7 o’clock positions 

with 5-0 ethibond. After trimming of inner preputial skin, penile skin and incised frenulum are sutured with 6-0 

vicryl. Usually tethered dartos fascia which makes outer penile skin contracted is isolated from preputial skin, 

ventral outer penile skin is sufficient or slightly deficient for full coverage of phallus. In this case, dorsal penile 

skin is transposed ventrally with Byars’s flap or buttonhole method.

Results: The total operation time was 50 minutes. The patient was discharged without any complications the day 

after the operation. There was no specific complication, such as penile edema, wound problem at postoperative 

day 11. The cosmetic outcomes were satisfactory and the patient parents’ satisfaction was very good.

Conclusions: Our modified surgical procedure could help reduce complications and relapse rates and provide good 

cosmetic outcomes.

Keywords: Concealed penis 
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V-012

로봇	보조	복강경	방광적출술	및	체내	변형	하우트만	방광대치술	
박대형, 유상현, 윤현식, 정규환, 이수빈, 서준교, 육형동, 정창욱, 곽 철, 김현회, 구자현 

서울대학교 의과대학 비뇨기과학교실 

Introduction: Continent cutaneous urinary diversion provides an alternative to orthotopic neobladder for patients 

undergoing cystectomy. In this case, we present a novel surgical technique for bladder cancer.

Materials and Method: A 49 years old man visited for known bladder cancer. He underwent robot-assisted 

laparoscopic radical cystectomy and modified Hautmann neobladder. We fixed both chimneys to each psoas 

muscle before performing ureteroileal anastomosis. By this, We didn’t need to tunnel the left ureter through the 

sigmoid mesentery toward the right ureter.

Result: Operation time was 290 minutes and the estimated blood loss was 280 mL.  Chimneys were not twisted, 

and there were no complications such as stricture, even without indwelling ureteral stenting. 

Conclusion: It is safe to fix both chimleys to the psoas muscle prior to ureteroileal anastomosis in orthostatic 

neobladder surgery.

Keywords: Radical cystectomy, Neobladder 
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V-013

내시경	수술	이후	재발한	Hutch	게실이	동반된	방광요관역류의	교정	
시	공기방광	접근법의	효용성
전병조1, 이영훈1, 이동현2, 안순태2, 문두건2, 배재현1

1고려대학교 안산병원 비뇨의학교실, 2고려대학교 구로병원 비뇨의학교실 

Objective: To report our initial experience with pneumovesical approach for Politano-Leadbetter ureteral 

reimplantation with Hutch diverticulectomy in the patient who has undergone endoscopic injection for 

vesicoureteral reflux (VUR).

Case Presentation: A 5-year-old boy visited the emergency center for fever. Right acute pyelonephritis 

was diagnosed and grade III VUR on the right side with Hutch diverticulum was confirmed on the voiding 

cystourethrogram(VCUG). Although endoscopic injection was performed, urinary tract infection recurred 

after 6 months and right hydronephrosis was aggravated. Thus, pneumovesicoscopic ureteric reimplantation 

with diverticulectomy was scheduled. The three 5 mm ports were introduced through the bladder wall under 

cystoscopic vision. A 5-0 monofilament traction suture was used and ureteral dissection was carried out. After 

the ureteral mobilization, the location of the new hiatus was selected in a straight line superior to the original 

orifice. Dissection of the submucosal tunnel was started from the new hiatus and advanced to the original hiatus 

and the ureter was gently drawn passed through the tunnel. And then, The diverticulum was inversed and then 

dissected. After diverticulum was removed, the bladder wall was sutured with interrupted 4-0 vicryl sutures. 

Finally, ureterovesical anastomosis was performed with intracorporeal suturing using 5-0 monofilament sutures. 

The patient had a quick recovery without any post-operative complications. The VUR was disappeared on 

postoperative VCUG.

Conclusion: In patient who had undergone endoscopic injection, pneumo-vesicoscopic ureteral reimplantation with 

diverticulectomy was effective and feasible.

Keywords: Vesico-Ureteral Reflux, Diverticulum, Pneumovesicum 
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V-014

Feasibility	of	Single-site	Retroperitoneal	Kidney	Surgery	
using	the	SP	system	:	A	pilot	Cadaver	study
Joon Chae Na1, Hyung Ho Lee2, Young Eun Yoon3, Kwang Hyun Kim4, Woong Kyu Han5 
1Department of Urology, Yongin Severance Hospital, 2Department of Urology, National Cancer Center,  
3Department of Urology, Hanyang University Medical Center,  
4Department of Urology, Ewha Womans University Seoul Hospital,  
5Department of Urology, Severance Hospital 

Introduction: The da Vinci SP (Intuitive Surgical, Sunnyvale, CA) which is a “purpose-designed” single-port robotic 

platform is emerging as a new surgical approach and has been reported to be applied to various urologic surgeries. 

However, it’s feasibility for retroperitoneal partial nephrectomy or other renal surgeries is not yet established. 

In this study we conducted a pilat cadaver study to establish the feasibility of single-site retroperitoneal kidney 

surgery using the SP system. 

Methods and Materials: The cadaver was placed in semi-lateral position. A transverse anterior incision was made 

2cm caudal and lateral from the ASIS. GelPOINT advanced access platform (Applied Medical) placed through 

incision and SP system was docked. 

Results: The study was done in the following order. (1) Retroperitoneal lateral and posterior dissection of the 

kidney. (2) Renal artery dissection by posterior approach. (3) Simulation of posterior renal tumor resection. (4) 

Renorraphy. (5) Ureter dissection. (6) Anterior dissecton of renal vein and artery. (7) Dissection of kidney upper 

pole. (8) Renal vessel ligation using titanium clip and laparoscopic staplers. (9) Ureter ligation. 

Conclusion: Use of the SP surgical system for retroperitoneal renal surgery such as partial nephrectomy or donor 

nephrectomy was feasible in this cadaver study.

Keywords: Robot surgery, Single site surgery, SP surgery
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Tips	and	tricks	for	a	true	single-site	surgery	with	the	
da	Vinci	SP	platform:	how	to	increase	working	range	of	
bedside	assistant	
Joon Chae Na1, Hyung Ho Lee2, Young Eun Yoon3, Kwang Hyun Kim4, Woong Kyu Han5 
1Department of Urology, Yongin Severance Hospital, 2Department of Urology, National Cancer Center,  
3Department of Urology, Hanyang University Medical Center,  
4Department of Urology, Ewha Womans University Seoul Hospital,  
5Department of Urology, Severance Hospital 

Although the da Vinci SP platform has been developed for single-site surgery many surgeons prefer to place an 

additional assistant port. This owes to the limited working space of the bedside assistant when assisting through 

the same incision with the multichannel robotic port. Thus, we introduce the following tips and tricks to increase 

the working range of the bedside assistant during a true single-site surgery with the SP platform. (1) Remove the 

robotic instrument in the #2 channel opposite to the camera if possible. This will improve access to central area 

of the visible field. (2) In order to increase the working range on the left side, raise up the robotic instrument on 

the left. (3) When the robotic instrument needs to keep its position and method (2) is not possible, rotate the SP 

robot clockwise. (4) Utilizing the robotic joints will further improve downward accessibility. Bow down the SP port 

and raise up the robotic camera and instruments. These methods will help increase the working range of assistant 

instruments in all directions.

Keywords: Robot surgery, Single site surgery, SP surgery
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V-016

완전	내장성	신종양에서의	부분	신절제술	
정규환, 유상현, 윤현식, 박대형, 서준교, 황영철, 육형동, 정창욱, 구자현, 김현회, 곽 철 

서울대학교 의과대학 비뇨의학교실 

Purpose: We evaluate surgical outcomes in patients who underwent partial nephrectomy for totally endophytic 

renal mass.

Materials and Methods: We reviewed 601 patients with at least 3 months of follow-up after partial nephrectomy 

for renal mass by a single surgeon from March 2016 to March 2020. All data was extracted from Seoul National 

University Prospectively Enrolled Registry for Renal Cell Carcinoma – Nephrectomy (SUPER-RCC-Nx). There were 

49 (8.2%) patients with totally endophytic renal mass. We divided patients into 2 groups according to the ‘E’ score 

and ‘N’ score of R.E.N.A.L score index (group A: Endophytic mass with ‘E’=3 and ‘N’=3, group B: others). Pre-

operative characteristics and post-operative early outcomes were compared and analyzed.

Results: Mean size of mass in CT was 2.9cm in group A and 3.5cm in group B (p=0.003). In other pre-operative 

characteristics, there were no significant difference between two groups. Mean ischemic time was 26.3 minutes 

in group A and 18.3 minutes in group B (p<0.001). Mean follow up duration in group A was 18.6 months and 19.2 

months in group B (p=0.777). There was no recur in group A and 10 in group B (p=1.000). There were 5 cases 

(10.2%) in group A and 18 cases (3.3%) in group B (p=0.032) of complications of grade 3 or higher for Clavien-

Dindo classification for 90 days after surgery. There was no 90 days mortality in both groups. In end stage renal 

disease (ESRD) progression, 1 (2.0%) in group A and 4 (0.7%) in group B found (p=0.347).

Conclusions: If surgeon’s experience in enough and skillful, partial nephrectomy in totally endophytic mass seems 

like acceptable. Enucleation is important procedure in this operation for negative surgical margin and to avoid 

tumor violation.

Keywords: Partial nephrectomy, Totally endophytic renal mass, Enucleation 
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Pelvic fracture urethral injury   E-230

Penile cancer   V-009

Penile neoplasms   V-003

Penile Prosthesis   E-187

Penile prosthesis implantation   E-192

Penoplasty   E-185

Pentosan polysulfate sodium   E-036

Peptide   E-008

Percutanenous ureterolithotomy   E-151

Percutaneous nephrolithotomy   E-159, 

E-240

Percutaneous nephrostomy   E-164

Peripheral and transitional zone   E-108

Perirenal fat stranding   E-051

Periurethral calcification   E-206

Persistence   E-201

PET-CT   E-109

Peyronie's Disease   E-185

Phosphodiesterase 5 Inhibitors   E-024

PI-RADS   E-118

PI-RADS score   E-144, E-146

PI-RADS version 2   E-097, E-108

Pneumovesicum   V-002, V-013

Polygenic risk score   E-098

Post operative complication   E-085

Post prostatectomy incontinence   E-176

Posterior urethroplasty   E-230

Post-menopausal women   E-179

Postoperative incontinence   E-119

Postoperative membranous urethra 



312

O
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O
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Index

length   E-119

Postoperative outcomes   E-220

Prediction   E-098

Prediction model   E-085

Predictive factors   E-171

Premature Ejaculation   E-195

Preoperative DRE   E-135

Prescriptions   E-202

Prevalence   E-116

Procalcitonin   E-160

Prognosis   E-074, E-142

Prognostic marker   E-007

Prognostic Nutritional Index   E-076

Progression   E-013

Prostate Adenocarcinoma   E-125

Prostate biopsy   E-132, E-140

Prostate cancer   E-004, E-012, E-015, 

E-017, E-096, E-097, E-098, 

E-100, E-101, E-102, E-103, 

E-104, E-106, E-107, E-108, 

E-109, E-111, E-113, E-114, 

E-115, E-116, E-120, E-121, 

E-122, E-126, E-127, E-128, 

E-129, E-134, E-136, E-137, 

E-141, E-143, E-144, E-146, 

E-147, E-148, E-150, E-208

Prostate   E-145

Prostate health index   E-097, E-113

Prostate specific antigen   E-101, E-143, 

E-149, E-150

Prostatectomy   E-110, E-120, E-123, 

E-130, E-133, E-177, E-178, 

E-190

Prostate-Specific Antigen   E-137, E-138

Prostatic Hyperplasia   E-202

Prostatic Neoplasms   E-117, E-123, 

E-139

PSMA   E-109

pT3   E-135

Pyeloplasty   E-225, E-227, V-005

Q

Quality of life   E-057, E-103, E-162

Quisqualis indica   E-214

R

Radiation dosage   E-156

Radiation   E-161

Radiation exposure time   E-159

Radiation therapy   E-099

Radical cystectomy   E-049, V-012

Radical nephrectomy   E-086

Radical prostatectomy   E-099, E-119, 

E-135

Radiofrequency ablation   E-080

Radiotherapy   E-107

Rat   E-020

RCC   E-005, E-011, E-082, E-091

Reconstruction   E-152

Rectal cooling   E-110

Recurrence   E-066E-087, E-089, E-143

Recurrent cystitis   E-031

Reimplantation   E-223, E-226

Renal cancer   E-084, E-088

Renal cell carcinoma   E-006, E-007, 

E-009, E-019, E-074, E-076, 

E-077, E-078, E-081, E-087, 

E-089

Renal function   E-221, E-234

Renal ischemia-reperfusion   E-040

RENAL score   E-090

Repeat transurethral resection of 

bladder   E-055

Reperfusion injury   E-024

Resection of the prostate   E-212

Resistive index   E-205

Retrograde bladder filling   E-041

Retrograde uretero-pyelography   E-063

Right nephroureterectomy   V-006

Risk factor   E-218

RNA-sequencing assay   E-022

Robot assisted radical cystectomy   

E-057, E-065

Robot cystectomy   E-048

Robot surgery   V-014, V-015

Robot   V-007

Robot-assisted radical cystectomy   

E-047

Robotic hemi-nephroureterectomy   

V-001

Robotic partial nephrectomy   E-093

Robotic surgery   E-049, E-099, E-152, 

E-157, E-223, E-225, V-010

Robotic surgical   E-123

Robotic-assisted radical cystectomy 

E-059

Robotics   E-044, E-170

Rolithiasis   E-171

Rounding   E-237

S

Sandy stones   E-153

Satisfaction   E-187

Screening   E-101

Seasons   E-199

Semen analysis   E-189

Semen collection time   E-189

Septic shock   E-160

Sic   E-003

Single kidney   E-052

Single port   E-157, E-225

Single site surgery   V-014, V-015

SIRS   E-166

SIRT   E-012

Sodium intake   E-180

Somatosensory   E-025

Sound   E-217, E-224

SP surgery   V-014, V-015

SPECT/CT   E-169

Spermatic cord torsion   E-024

Spermatozoa   E-188

Spina bifida   E-222

Spinal cord injury   E-033

Staghorn stone   V-010

State-Trait Anxiety Inventory (STAI) 

E-131

Stem cells   E-004

STF-31   E-091 

Stress by immobilization   E-023

Stress urinary incontinence   E-182

Sunitinib   E-078, E-084, E-088

Surgical mesh   E-183

Surgical treatments   E-154, 

Survival   E-045, E-048, E-051, E-074, 

E-076, E-107, E-114, E-232

Survival rate   E-043

Systematic biopsy   E-112

Systemic Inflammations   E-211
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O
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O
ctober 16, Friday

O
ctober 16, Friday

Index

Index

Systemic therapy   E-079

T

Ta high grade   E-055

Targeted delivery   E-008

Targeted therapy   E-092

TC-E 5002   E-016

Testis   E-023

Testosterone   E-138, E-186, E-211, E-238

Tetrafecta   E-059

Thulium laser   E-212

TIGIT   E-002

Tissue clearing technique   E-032

TKI   E-083

Tomography   E-165

Total serum testosterone level   E-210

Totally endophytic renal mass   V-016

TOX   E-002

Transperineal template prostate biopsy 

E-122

Transrectal ultra sound-guided prostate 

biopsy (TRUS Bx.)   E-131

Transrectal ultrasonography   E-205

Transtrethral resection of bladder tumor 

E-071

Transurethral coagulation   E-213

Transurethral resection   E-062

Transurethral resection of prostate 

E-209

Transvaginal urethral diverticulectomy 

E-181

Treatment   E-128, E-147, E-181

Treatment outcome   E-167

U

Ultrasound measurement   E-197

Under local anesthesisa   E-192

Underactive detrusor   E-198

Untethering   E-219

UPJO   V-005

Upper tract urothelial carcinoma   E-064, 

E-072, V-001

Upper urinary tract urothelial carcinoma 

E-063

Urachal carcinoma   E-043

Ureter   E-165, E-233, V-008

Ureteral calculi   E-163

Ureteral orifice   E-066

Ureteral stent   E-172

Ureteral stenting   E-168

Ureteral stone   E-167, E-173

Ureteral stricture   V-007

Ureterocutaneostomy   E-052

Ureteropelvic junction obstruction   

E-227

Ureteroscopy   E-161, E-165

Urethral stricture   E-209

Urinary Bladder   E-204, E-228

Urinary bladder neoplasm   E-068

Urinary bladder neoplasms   E-044

Urinary calculi   E-164

Urinary diversion   E-047, E-068, E-232, 

E-239, V-008

Urinary Incontinence   E-177, E-178

Urinary stone   E-151, E-169

Urinary tract infections   E-239

Urine culture   E-240

Urine   E-010

Urodynamic   E-217

Urodynamic study   E-027, E-176

Uroflowmetry   E-175, E-224

Urolithiasis   E-154, E-158, E-160, E-162, 

E-166, E-168, E-170

Urologic anomalies   E-220

Urologic surgery   E-157

Urologic Surgical Procedure   E-235

Urological cancer   E-010

Urologists   E-202

Urothelial cancer   E-018

Urothelial cell carcinoma   E-051, E-071

Urothelial protein   E-030

UTI   E-172

V

Validation study   E-162

Varicocele   E-188, E-193

Varicocelectomy   E-193

Vascular structure   E-032

Vesicoureteral reflux   E-223, E-226

Vesico-Ureteral Reflux   V-013

Visceral adiposity   E-077, E-078

Visual Analog Scale (VAS)   E-131

Void   E-217

Vulvo-vaginal atrophy   E-179

W

Women   E-199

Y

YM155   E-011

ㅂ

방광요관역류   E-229

배뇨장애   E-229

ㅎ

항역류수술   E-229

ETC.

3D cell culture   E-001

β-glucans   E-179
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