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The experimental animal study on warm ischemia time 
(WIT) by Sabbagh and colleagues presents provoca-
tive and intriguing results.1 The strength of this study 

is the use of histologic outcomes as an endpoint for WIT. 
Using unilateral laparoscopic or open renal artery clamping 
for various time durations in a porcine model, the authors 
suggested that no permanent renal histopathologic damage 
occurred with up to 60 minutes of WIT in the clamped 
kidney. In addition, they demonstrated that up to 3 hours 
of pneumoperitoneum caused no histopathologic changes 
in the non-clamped, contralateral kidney 14 days after sur-
gery. Should we extrapolate these results to humans and 
be comfortable with WITs of up to 60 minutes in patients 
undergoing partial nephrectomy for renal cancer?

Though the results of this study are attractive, they should 
be interpreted with caution for several reasons.2 Firstly, 
physiologic differences are noted between humans and ani-
mals, such as unique thrombinolysis kinetics in pigs, that 
could contribute to disparate WIT outcomes.3 Furthermore, 
although others have shown that there is little effect on 
early postoperative renal indicies with up to 90 minutes of 
WIT in pigs,3 studies examining the effects of WIT beyond 
30 minutes in humans are conflicting.4 With regard to the 
reversible nature of the multifocal interstitial nephritis noted 
in all kidneys clamped for 5 to 60 minutes, the severity of 
nephritis was not quantified and the number of animals was 
low. Moreover, examination of renal tissue on postopera-
tive day 14 may not reflect the true long-term histopatholo 
gic consequences of renal ischemia that may surface sev-
eral months or years after surgery. Without quantitative and 
long term data, conclusions on whether clamping up to 60 
minutes is safe based on early hisptopathology are limited. 

As pointed out by the authors, renal artery clamping was 
performed without partial nephrectomy such that the effects 
of partial nephrectomy on WIT histopathologic outcomes 
could not be determined.1 The trauma of partial nephrec-
tomy, the worse preoperative renal function in renal cancer 

patients and the comorbid diseases that commonly coincide 
with renal cancers could also affect WIT outcomes in the 
non-experimental setting.5 Lastly, longer duration of renal 
artery clamping (60 minutes) may cause renal artery scaring 
and stenosis that may not surface for months and could 
potentially manifest as hypertensive nephropathy years later. 

Most of the unanswered questions regarding WIT are not 
easily controlled for in either experimental or clinical stud-
ies. Nonetheless, the results of this study are valuable and 
hypothesis-generating, but the translation to clinical practice 
will require human studies. Despite the lines of evidence 
promoting the safety of WITs beyond 30 minutes, logic dic-
tates that renal artery clamp times should be minimized and 
balanced with safe tumour extirpation. 
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