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Normal conditions of urinary tract

* Baseline ureteral pressure ranges from 0 to 5 cm H:0,

iIncreasing up to 80 cm H20 when ureters propel urine to the
bladder.

 The viscoelastic properties of the bladder inhibit the
intravesical pressure rise during the filling phase and maintain
the 1-way urine flow through the ureterovesical junction.
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Ketamine intoxication induced cystitis




Ketamine Abuse

WHO 2021 - Expert peer review on critical review report

Ketamine abuse is common in Hong Kong, Taiwan, UK, Australia and in the USA.

In Hong Kong (Wong et al, 2010), it was the most commonly detected abusive

substance in young drivers.
In the national survey data (2004-2006) in Taiwan (Chen et al, 2009), ketamine

was the second commonly used illegal drug among middle and high school

students.
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Ketamine Abuse

WHO 2021 - Expert peer review on critical review report

Acutely transient central nervous system depression, abdominal pain, or
lower urinary tract symptoms (Ng et al, 2010)

Chronic ketamine self-administration at one year (Morgan et al, 2010), heavy
use was found to be harmful to both cognitive function and psychological

wellbeing (delusional and depressive symptoms).
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Ketamine-induced Cystitis

Ketamine abuse can affect the urinary system, causing LUTS
. frequency, urgency, suprapubic pain, hematuria.
Reduced bladder compliance, DO, and low bladder capacity, hydronephrosis

and impaired renal function.

Importantly, these severe pain and symptom may induce continued or even

increased ketamine use due to the pain relief.



Mechanism

The mechanism by which ketamine induces ulcerative cystitis is not clear.
Ketamine is known to be metabolized to nor-ketamine by the hepatic
microsomal system.

Nor-ketamine has been shown to have 20% to 30% of the activity of
ketamine.

This is eventually hydroxlyated to hydroxynorketamine, conjugated with
glucuronate, and finally excreted in the urine.

It may result from the formation of an active metabolite of ketamine.



Fibrosis

Collagen deposit develops (in mice) at an early stage of the disease
- Is correlated to overexpression of transforming growth factor 1
Ketamine can damage the kidney as well, causing interstitial nephritis and

papillary necrosis.

Gu D, et al Mol Biol R 2018



2. case
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Serum Cr. 1.8



BOO In male



TRUS

Dist 1 4.é8cm ¢

Dist2 2.60cm# b
+ Dist3 5.08cm -
Volume 33.7 ml







BOO? ngh IDdetQmax & LOW Qmax

BOOI - PdetQmax- 2 Qmax

BOOI > 40




The AG number (also known as the BOO index
[BOOI]) is derived from the equation for the slope of
the line dividing the obstructed from the equivocal in
the AG nomogram, which is the most simple and
practical way in combined of the P,,Q, .« and Q.

BOOI = PdetQmax_szax

Qs IS also affected by the abdominal
pressure (straining) as well as by the detrusor
pressure.

BOOI (>40).
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3. case



BOO In female I



F/71

CC : dysuria, RU sense&

S24! L&l RU 500cc, foley cath. &g, 1-214 MEH
AW =7|7F oM gt

ot

UFM : 3/50/240, d=tot e = 2[5l 8Fr. Nelaton & &A| K A S.

]



SHYBYYEYS

o
305cc Of| Al %|Z= Z+ZH 430cc O A] 23 Q9| SA. SEE SN |
Multiple small phasic and big terminal DO -> leakage Detrusor voiding contractionO| 2+&.

PdetQmax : 133cmH20



T RS

Mearker name Pves (1) | Pabd (2) Pura (3) Pdet :“:"!;ﬂ':l B
Profile stert 0:0033.25 B 0 1 FERE |
Profile end 0.01:14.00 % 0 - 2 A5

Bladder neck0f| 2 = &8t adhesion 2t&H=l
Max. urethral closure pressure 127cmH20 Severe trabecualtion 271 9 2.



BOO In female II
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Thirteen patients (4.0%) had mild hydronephrosis,
nine (2.8%) had moderate hydronephrosis, and three
(0.9%) had severe hydronephrosis.

The charts of 375 consecutive patients undergoing surgery for pelvic organ prolapse at the Cleveland
Clinic Foundation between January 1, 1990, and December 31, 1993 were reviewed.

Cardinal ligament over distension and extrinsic compression
of the ureters are the main postulated theories

(pronounced “sis'to-sel”)
Most common prolapse
occurs when bladder falls
info the vagina, often called

a “dropped bladder”.

CYSTOCELE

prolapse



Case 4
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Poor compliance Straining voiding
Involuntary detrusor contraction PVR 370cc
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Conclusions

1) Acontractile bladder

2) VUR

3) Delayed relaxation of the urethral sphincter




Case 5
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Cystometry results
Infused volume

Volme lost through leakage
Bladder filing

Maximal bladder capacity
Maximai detrusor pressure
Pump speed

ZRBARE
53333

.

Leak results

# Biadder filling
1 133 m 85 cmH,0 34 cmH,0
2 132 mi 74 CmHZO 36 cmn?o° g«; :&g

Vesical pressure Abdorninal pi Detrusor pressure )

29| 24 QS
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flowrate 5 mis
Pdet at peak flow 32 cmH.0
Voided volume 73 mi
Flow time 27 s
Volding time 39 s

time 8s
Average flowrate 3 mls
Opening pressure Pves 108 cmH,0
Opening pressure Pdet 30 emH,0
Closure pressure 18 ¢mH,0
Maxima! detrusor pressure 56 cmH,0

Non-detrusor voiding contraction
Straining voiding

PVR 105

Acontractile bladder







Cause 2

NB = poor compliance 2 H{ =% 0l =Ht

- high vesical pressure - Bilateral hydronephrosis



Alert !
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Case 6
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Bladder reflex triggering A|
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Conclusions

* Decreased bladder sensation
* Bladder reflex triggering
« Autonomic dysreflexia

 Detrusor sphincter dyssynergia
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Take home message

« BOO / BPH / Urethral stricture / POP / AUS state

« Ketamine cystitis / Interstitial cystitis / Radiation cystitis

* Neurogenic bladder (Poor compliance, high vesical pressure, DSD)
- These bladder problems can affect upper tract !!

Key Sx.? Recurrent UTI and high PVR, flank pain



