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Imaging tools to assess surgical margins and
pseudocapsule features before partial
nephrectomy for small renal masses













Renal tumor pseudocapsule

• Fibrous band of compressed renal parenchyma that 
isolates the tumor from the surrounding healthy 
renal parenchyma and provides a natural dissection 
plane during surgery







Bi- or triphasic contrast-enhanced CT

• Enhancement of >15–20 Hounsfield units (HU) is 
considered the most important indicator of 
malignancy and is best assessed in the 
nephrographic phase.

• The corticomedullary phase is used to assess the 
arterial system (number of renal arteries, feeding 
mass arteries)

• The urographic phase to assess proximity to and 
involvement of the renal collecting system

• Pseudocapsule (PC) detection sensitivity 10-26%
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Magnetic resonance imaging (MRI)

• Problem solving tool in patients with indeterminate 
CT scans (eg, for complex cystic lesions, very small 
masses, enhancement of 10–20 HU) or contrast 
medium allergies

• Better for detecting perirenal fat invasion and 
evaluating the cranial and caudal extent of a 
venous thrombus in the IVC, as well as delineating 
benign thrombus from tumor thrombus



PC on MRI

• first described, in 1985, the PC on MRI, 
appearing as a low-intensity band separating 
the tumor from the normal renal parenchyma 
or perirenal fat on both T1 and T2 sequences

• T2-weighted images, however, were found to 
be the most sensitive for detecting the PC, 
interposed between the higher intensity of 
the tumor and normal renal parenchyma

• PC detection sensitivity 54-93%
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New classification system to standardize 
MRI report on PC status: MRI-Cap

• MRI-Cap 0: No visible hypointense rim surrounding the 
tumor on T2- and T1-weighted images

• MRI-Cap 1: Presence of a clearly identifiable, 
continuously intact, hypointense rim surrounding the 
lesion on T2-weighted images

• MRI-Cap 2: Presence of a PC, which appears focally 
interrupted but in the absence of an obvious infiltration 
beyond its boundaries assessed on T2-weighted images. 
No clear interruption visible on T1-weighted images

• MRI-Cap 3: Presence of PC which appears clearly 
interrupted and infiltrated assessed on both T2- and 
T1-weighted images





T2 WI T2 WI+ASL

sensitivity 100% 92.3%

specificity 71.4% 100%

PPV 86.7% 100%

NPV 100% 87.5%



Conclusion (I)

• MRI in patients with RCC should be indicated 
preferably when CT scan is unable to detect intact 
PC surrounding the entire tumor and simple 
enucleation is considered.



Conclusion (II)

• The combination of simple enucleation and 
minimally invasive renorrhaphy could yield 
maximum renal function at postoperative follow-up.



With the Love of God, Free Humankind from Disease and Suffering
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