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CHAPTER 7 

LAPAROSCOPIC PARTIAL NEPHRECTOMY IN OBESE 
PATIENTS 

Published in Urology. 2007 Jan;69(1):44-8. 
 

ABSTRACT 

Objectives 

To report our experience with laparoscopic partial nephrectomy in obese (body mass 

index greater than 30 kg/m2) patients compared with a contemporary cohort of non-obese 

patients. 

Methods 

From August 1999 to December 2004, 140 obese (group 1) and 238 non-obese 

(group 2) patients underwent laparoscopic partial nephrectomy at our institution. We 

compared the demographics, operative data, and perioperative complications of these two 

groups. 

Results  

Group 1 had a significantly greater incidence of hypertension and diabetes. In groups 

1 and 2, respectively, the mean estimated blood loss was 310 mL (range 50 to 1500) and 

249 mL (range 50 to 2500), the mean operating time was 3.4 hours (range 2.5 to 6) and 

3.4 hours (range 1.5 to 6), and the mean warm ischemia time was 31 minutes (range 15 to 

51) and 32 minutes (range 12 to 60). Intraoperative complications occurred in 8 patients 

(5.7%) in group 1 and 20 (8%) in group 2 (p=0.19), with a blood transfusion rate of 6% 

and 3%, respectively (p=0.42). The postoperative complication rate was not significantly 

different between the two groups (13% versus 9%, P = 0.77). The mean hospital stay was 

2.8 days (range 1 to 8) for group 1 and 3.5 days (range 1 to 32) for group 2. 

Retroperitoneal access was associated with a shorter operative time and hospital stay in 

both groups. 

Conclusions 

Laparoscopic partial nephrectomy was performed safely in obese patients, with a 

perioperative complication rate similar to that of non-obese patients. The retroperitoneal 

65 
 



approach was associated with a shorter operative time and hospital stay in the obese and 

non-obese patients. 

INTRODUCTION 

Nearly one quarter of the adult population in the United States is considered obese 

(body mass index [BMI] greater than 30 kg/m2). In addition, 16% of children (aged 6 to 19 

years) are considered overweight [1], which is a major public health problem. Evidence has 

shown that obesity is associated with an increased risk of renal cell carcinoma (RCC) and 

that surgical treatment of urologic cancer in this population is followed by greater 

intraoperative and postoperative complication rates [2-5].  

Open partial nephrectomy is currently the reference standard for the treatment of 

small organ-confined renal tumors, with oncologic outcomes comparable to those of open 

radical nephrectomy. Given requisite laparoscopic experience and skills, laparoscopic partial 

nephrectomy (LPN) could become the preferred alternative for such tumors, with similar 

oncologic outcomes and decreased patient morbidity [6].  

The objective of this study was to report our experience with LPN in 140 obese 

patients, comparing the demographics, operative outcomes, and perioperative complications 

with a contemporary cohort of 238 non-obese patients. 

MATERIAL AND METHODS 

Table 1. Baseline Demographics for Both Groups 

Demographics 
Group 1a 
(n=140) 

Group 2b 
(n=238) 

P 
Value 

Age (year) 57.6 ± 11.2 60.2 ± 13.5 0.047 
Body Mass Index (kg/m2) 35.7 ± 6.4 25.7 ± 2.6 <0.001 
Male Gender (%) 80 (57) 149 (63) 0.27 
ASA Score    

Median 3 2.5 0.20 
Range 1-4 1-4 -- 

Charlson Comorbidity Index    
Mean 1 1 0.33 
Range 0-7 0-6 -- 

Comorbidities    
Coronary Artery Disease 14 (10) 34 (14) 0.17 
Diabetes 21 (15) 14 (6) 0.04 
Hypertension 46 (33) 50 (21) 0.01 
COPD 10 (7) 17 (7) 0.94 
Ulcerative Peptic Disease 27 (19) 34 (14) 0.24 
Abnormal Renal Function 4 (3) 5 (2) 0.67 

Right Side (%) 76 (54) 131 (55) 0.82 
Transperitoneal Approach (%) 95 (68) 162 (68) 0.97 
Tumor Size (cm) 2.8 ± 1.1 2.8 ± 1.3 0.80 
Baseline Serum Creatinine (mg/dL) 1.0 ± 0.4 1.0 ± 0.3 0.88 
Baseline GFR 79.5 ± 21.9 80.5 ± 23.5 0.64 

From August 1999 to 

December 2004, 378 patients 

underwent LPN at our institution, 

of whom 140 patients had a BMI 

greater than 30 kg/m2 (group 1) 

and 238 had a BMI of 30 kg/m2 

or less (group 2). Patient data, 

maintained prospectively in our 

LPN registry, were evaluated for 

this study with institutional 

review board approval. We 

compared the demographics in 

both groups (Table 1), stratifying 

the patients in group 1 according 

to BMI into obese (range 31 to 

a Body Mass Index >30 kg/m2 b Body Mass Index ≤ 30 kg/m2 

ASA=American Society of Anesthesiologists; COPD=chronic pulmonary disease;  
GFR=glomerular filtration rate 
Data presented as mean ± SD, unless otherwise noted. 
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40 kg/m2), morbidly obese (range 41 to 50 kg/m2), and super obese (greater than 50 

kg/m2; Table 2). 

In groups 1 and 2, respectively, the mean age was 57.6 ± 11.2 years (range 29 to 

78) and 60.2 ± 13.5 years (range 17 to 85), the mean BMI was 35.7 ± 6.4 kg/m2 (range 30 

to 77) and 25.7 ± 2.6 

kg/m2 (range 18 to 29), 

the median American 

Society of Anesthesi-

ologists score was 2.5 

and 2.4, and the median 

Charlson Comorbidity 

Index was 1 (range 0 to 

7) and 1 (range 0 to 6). 

As expected, the 

incidence of hypertension 

(33% versus 21%, P = 

0.01) and diabetes (15% versus 6%, P = 0.04) was significantly greater in the obese group. 

In groups 1 and 2, 149 (62%) and 80 (57%) patients were men, 76 (54%) and 131 (55%) 

had right-sided tumors, and the mean tumor size was 2.8 ± 1.1 cm (range 1 to 6) and 2.8 

± 1.3 cm (range 1 to 10.3), respectively. The transperitoneal approach was used in 95 

patients (67%) and 162 patients (68%) in groups 1 and 2, respectively. The baseline renal 

function in both groups was comparable: serum creatinine 1 ± 0.4 and 1 ± 0.3 (P = 0.88) 

and glomerular filtration rate 79 ± 22 versus 80 ± 23 (P = 0.64) for groups 1 and 2, 

respectively. 

Table 2. Demographics in Obese Subgroups 
Morbidly Super 

Obesea 

The essentials of our LPN technique, described previously,[7] include transient en bloc 

renal hilar control, real-time laparoscopic contact ultrasonography, tumor excision with cold 

scissors, sutured reconstruction of the pelvicaliceal system, and sutured hemostatic renal 

parenchymal reapproximation. For obese patients, the trocars are positioned more laterally 

and cephalad (closer to the kidney); we do not routinely use greater abdominal insufflation 

pressures, longer instruments, or different positioning for these patients. The Carter-

Thomason device is used to close the 12-mm trocar sites in all patients. 

The two groups were compared using the chi-square test or Fisher’s exact test for 

the categorical variables, Student’s t test for normally distributed continuous variables, and 

the Wilcoxon rank sum test for the non-normally distributed continuous variables. 

Demographics 
(n=114) 

Obeseb Obesec 
(n=21) (n=5) 

Age (year) 58.4 ± 11.0 53.4 ± 11.2 56.6 ± 15.1 
33.3 ± 2.6 Body Mass Index (kg/m2) 43.3 ± 2.7 58.8 ± 8.9 

Male Gender (%) 74 (66) 3 (14) 2 (40) 
ASA Score 2.5 ± 0.5 2.6 ± 0.5 2.7 ± 0.5 
Right Side (%) 60 (52) 13 (62) 3 (60) 
Transperitoneal Approach (%) 80 (70) 12 (57) 5 (100) 
Tumor Size (cm) 2.8 ± 1.16 2.7 ± 0.9 3.7 ± 1.2 
Warm Ischemia Time (min) 31.5 ± 10.3 32.1 ± 8.9 32.4 ± 8.0 
Operative Time (hr) 3.5 ± 0.9 2.9 ± 0.7 2.9 ± 0.9 
Estimated Blood Loss (mL) 335 ± 731 217 ± 163 104. ± 69 
Hospital Say (days) 2.8 ± 1.4 2.9 ± 1.4 4.7 ± 2.5 
Perioperative Complications 14 3 2 
Conversion Rate (%) 3 (2.1) 0 0 
a Body Mass Index 30-40 kg/m2 

b Body Mass Index 41-50 kg/m2 

c Body Mass Index > 50 kg/m2 

Data presented as mean ± SD 
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RESULTS 

Operative Data  

Table 3. Operative Data for Both Groups 

Demographics 
Group 1a Group 2b 
(n=140) (n=238) 

P 
Value 

Estimated Blood Loss (mL)* 150 (100, 
300) 

150 (100, 
250) 

0.38 

Operative Time (min) 205.2 ± 
57.9 

205.2 ± 
59.1 

0.98 

Warm Ischemia Time (min) 31.7 ± 10.0 32.3 ± 10.1 0.57 
Postoperative Serum Creatinine 
(mg/dL) 

1.3 ± 0.6 1.3 ± 1.0 0.69 

Postoperative GFR 63.7 ± 22.1 65.6 ± 23.6 0.47 
Intraoperative Complications (%) 8 (5.7) 20 (8) 0.19 
Blood Transfusion (%) 4 (6) 9 (3) 0.42 
Postoperative Complications (%) 18 (13) 21 (9) 0.77 
Hospital Stay (hr)* 62 (45, 83) 64.8 (44, 

88.5) 
0.49 

Malignancy (%) 65 58 0.36 
a Body Mass Index >30 kg/m2 b Body Mass Index ≤ 30 kg/m2 

In groups 1 and 2, respectively, the mean operating time was 3.4 ± 0.9 hours and 

3.4 ± 0.9 hours, the mean warm ischemia time was 31.6 ± 9.9 minutes (range 15 to 51) 

and 32.2 ± 10 minutes (range 12 to 60), and the estimated blood loss was 309 ± 666 mL 

(range 50 to 1500) and 249 ± 

318 mL (range 50 to 2500). A 

blood transfusion was required in 

4 (6%) and 9 (3%) patients in 

groups 1 and 2, respectively. 

The mean length of hospital stay 

was 2.8 ± 1.5 days (range 1 to 

8) and 3.5 ± 4.5 days (range 1 

to 32) in group 1 and group 2, 

respectively. (Table 3). 

GFR=glomerular filtration rate 
Conversions  * Median (25th, 75th percentile) 

In group 1, 4 patients required conversion. Two procedures were converted to open 

partial nephrectomy, one because of bleeding and one secondary to a positive margin from 

the tumor bed on frozen section analysis. One LPN was converted to laparoscopic radical 

nephrectomy because of tumor rupture, and one to open radical nephrectomy because of 

bleeding. Two patients in group 2 required conversion: one to laparoscopic radical 

nephrectomy because of tumor rupture and one to open partial nephrectomy because of 

bleeding. 

Complications  

Intraoperative complications occurred in 8 (5.7%) and 20 (8%) patients in groups 1 

and 2, respectively. These were as follows: hemorrhage (blood loss greater than 1 L or any 

blood transfusion) in 3 patients, splenic injury, renal decapsulation, renal parenchymal tear, 

pleural breach, and inferior epigastric artery bleeding in 1 patient each in group 1 and 

hemorrhage in 16, splenic injury in 2, and bowel and ureteral injury in 1 patient each in 

group 2. 

Postoperative complications were diagnosed in 18 (13%) and 21 (9%) patients in 

groups 1 and 2, respectively. In group 1, these included prolonged ileus (no oral intake, 

nausea or vomiting, or the use of a nasogastric tube for longer than 48 hours 
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postoperatively) in 8 patients, symptomatic atelectasis (fever without an identifiable source 

and with radiologic imaging consistent with atelectasis) in 3, pneumonia in 2, atrial 

fibrillation in 2, reoperation because of bleeding, retroperitoneal hematoma, and urinary 

leak in 1 patient each. In group 2, the postoperative complications included symptomatic 

atelectasis in 8 patients, prolonged ileus in 4, atrial fibrillation in 3, temporary dialysis in 2 

patients with a solitary kidney, reoperation because of urinary leakage and peritonitis in 2, 

and delayed bleeding and pulmonary embolism in 1 patient each. 

Stratification by Access  

The retroperitoneal approach was used in 45 patients in group 1 and 76 patients in 

group 2. With this approach, the mean estimated blood loss was 210 ± 213 mL and 249 ± 

318 mL, the mean operative time was 3.0 ± 0.8 hours and 3.4 ± 0.9 hours, the mean warm 

ischemia time was 31.7 ± 0.9 minutes and 32.2 ± 10 minutes, the mean hospital stay was 

2.4 ± 1 days and 2.5 ± 1.6 days, and the transfusion rate was 0% and 5% for groups 1 and 

2, respectively. Intraoperative and postoperative complications occurred in 6% and 8% of 

patients in group 1 versus 10% and 5% of patients in group 2, respectively. 

The transperitoneal approach was used in 95 patients in group 1 and 162 patients in 

group 2. The mean estimated blood loss was 354 ± 787 mL and 222 ± 241 mL, the mean 

operative time was 3.6 ± 0.9 hours and 3.7 ± 0.9 hours, the mean warm ischemia time was 

31.6 ± 10.3 minutes and 32.2 ± 9.8 minutes, the blood transfusion rate was 3% and 3%, 

and the mean hospital stay was 3 ± 1.6 days and 3 ± 1.6 days in groups 1 and 2, 

respectively. Intraoperative and postoperative complications occurred in 5% and 15% of 

patients in group 1 and 7% and 8% of patients in group 2, respectively (Table 4). 

Statistical analysis showed a greater incidence of hypertension and diabetes in group 

1; however, no difference was found between the two groups regarding the operative 

parameters or perioperative complication rate. The retroperitoneal approach was associated 

with a shorter operative time in groups 1 (P = 0.002) and 2 (P = 0.003) and a shorter 

hospital stay for group 2. 

Table 4. Operative Data for Retroperitoneal and Transperitoneal Approaches in Both Groups 

Renal Functional Outcomes  

In groups 1 and 2, respectively, the postoperative serum creatinine was 1.3 ± 0.6 

mg/dL and 1.3 ± 1.0 mg/dL (P = 0.69) and the postoperative glomerular filtration rate was 

63.7 ± 22.1 mL/min and 65.6 ± 23.6 mL/min (P = 0.47) after a mean follow-up of 8 

months. 

 

Variable 
Group 1 (BMI >30 kg/m2) Group 2 (BMI ≤ 30 kg/m2) 

P P 
RP TP RP TP 

Value Value 
Patients (n) 45 95 -- 76 162 -- 
Estimated Blood 
Loss (mL)* 

150 (100, 200) 150 (100, 300) 0.28 150 (100, 250) (150, 100, 250) 0.57 

Operative Time 
(min) 

181.6 ± 48.8 215.2 ± 56.8 0.002 197 ± 55.1 213.7 ± 59.1 0.003 

Warm Ischemia 
Time (min) 

31.8 ± 9.3 31.8 ± 10.3 0.99 32.6 ± 10.5 32.3 ± 9.8 0.86 

Intraoperative 
Complications (%) 

3 (6) 5 (5) 0.71 8 (10) 12 (7) 0.44 

Blood Transfusion 
(%) 

0 3 (3) 0.55 4 (5) 5 (3) 0.47 

Conversion (%) 1 (2) 3 (3) 0.66 0 2 (0.8) 0.99 
Postoperative 
Complications (%) 

4 (8) 15 (15) 0.27 4 (5) 16 (8) 0.22 

Hospital Stay (hr)* 53.0 (3.95, 71.0) 62.0 (48.0, 83.0) 0.05 58.9 (40.0, 72.0) 66.9 (48.0, 94.0) <0.001 
BMI=body mass index; RP=retroperitoneal; TP=transperitoneal 
* Median (25th, 75th percentiles) 
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Pathologic Findings  

Histopathologic examination confirmed RCC in 92 (65%) and 139 (58%) patients in 

groups 1 and 2, respectively. This difference was not statistically significant (P= 0.36). In 

the subgroups of the obese patients, we found a 63% prevalence of RCC among the obese 

and an 80% prevalence among the morbidly obese. Although this difference was not 

significant (P = 0.08), an increasing trend was noted in the prevalence of RCC that was 

directly proportional to an increasing BMI. 

COMMENT 

Published reports support obesity as a risk factor for RCC [2]. The most accepted 

hypothesis for this process is the greater serum concentration of free insulin-like growth 

factor-I, free estrogens, and lipid peroxidation in obese patients. Chow et al [2] reported a 

greater long-term risk of RCC for patients with a greater BMI and hypertension, 

independently. Bergström et al [3], in a review of 36 studies, showed that an increased BMI 

was associated with a greater risk of RCC, estimating that 29% of RCC cases among women 

and 27% among men could be attributed to excess weight and obesity. Although our study 

detected a trend in the subgroups of the obese group, we were unable to show a 

statistically significant difference among the groups in the prevalence of RCC. 

In the Common Toxicity Criteria for Adverse Events (version 3.0, Cancer Therapy 

Evaluation Program, Bethesda, MD) from the National Cancer Institute designed for clinical 

oncology trials, being overweight (BMI 25 to 29.9 kg/m2) is graded as a moderate risk of 

adverse event, obesity (range 30 to 39.9 kg/m2) is graded as a severe risk, and morbid 

obesity (BMI greater than 40 kg/m2) is graded as life-threatening. Paradoxically, Kamat et 

al [8] reported in a study of 400 patients with RCC, 128 of them obese, that the prognosis 

in the obese group was more favorable. 

Mendoza and colleagues [4] published, in 1996, when laparoscopic surgery was 

being developed in the urologic field, a multi-institutional review, in which the complication 

rate in obese patients was greater than in the general population (0.3% versus 21%). 

Jacobs et al [9] presented their series with 41 donor nephrectomies in obese patients and 

demonstrated that obese donors needed open conversions more often, with longer 

operative times and increased blood loss, but with equivalent morbidity and functional 

outcomes. Kapoor et al [10], in a study on transperitoneal laparoscopic radical 

nephrectomy, also showed a longer operative time but a comparable complication rate 

between obese and non-obese patients. 
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Anast and colleagues [5] reported their experience with 59 transperitoneal 

nephrectomies (40 radical, 12 partial, and 7 simple nephrectomies). The obese patients had 

a significantly longer operative time, greater blood loss, and greater blood transfusion rate 

compared with the non-obese patients. The complication and conversion rates were similar 

in both groups. Fugita et al [11] observed no significant difference between 32 obese and 

69 non-obese patients who underwent transperitoneal laparoscopic radical nephrectomy for 

renal masses. Although the blood loss and postoperative complications were slightly greater 

in the obese patients in our study, we did not observe a statistically significant difference in 

operative outcomes or complications between the two groups. 

Nadu et al [12] reported a comparative study of ventilatory and hemodynamic 

changes during laparoscopic nephrectomy using the transperitoneal and retroperitoneal 

approaches and concluded that the former is related to greater interference in the 

intraoperative ventilatory and hemodynamic functions. Doublet and Belair [13] published a 

retroperitoneal nephrectomy series for small nonfunctioning kidneys in renal transplant 

recipients and found no increase in morbidity in the obese versus non-obese patients. In a 

recent comparison of the two approaches for LPN at our institution, transperitoneal access 

was associated with a longer operative time and hospital stay, probably attributable to the 

larger tumor size and more complex pelvicaliceal reconstruction in the transperitoneal 

group.[14] In the present study, we found more postoperative complications in the obese 

group when the transperitoneal approach was used, but this difference was not statistically 

significant (8% versus 15%, P = 0.27). 

This study had some limitations. Although the data were collected prospectively, they 

were analyzed retrospectively. In addition, our experience with the retroperitoneal approach 

for LPN is considerable, and this may not be reproducible at all centers. The strength of this 

report was the relatively large number of obese patients examined, all of whom underwent 

LPN for a renal mass with the same technical principles. 

CONCLUSIONS 

LPN is feasible and safe in obese patients. We did not find any difference in 

perioperative outcomes between the obese and non-obese patients undergoing LPN for a 

renal mass. In this study, the retroperitoneal approach appeared to be associated with 

shorter operative times and hospital stay. 
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