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Abstract 

Objective: To evaluate the impact of body mass index (BMI) on surgical and 

functional outcomes of laparoscopic partial nephrectomy (LPN) for T1 renal tumors. 

Patients and methods: In this retrospective single-centre study, 240 consecutive 

patients underwent LPN for localized incidentally discovered renal masses of < 7 cm 

(cT1). Patients were categorized into four groups according to their BMI, as follows: 

group 1, normal weight (BMI < 25 kg/m2); group 2, overweight (BMI 25 - 29.9 

kg/m2); group 3, obese (BMI 30 - 39.9 kg/m2); and group 4, morbidly obese (BMI ≥ 

40 kg/m2).  

Results: The median operative time presented no statistically significant differences 

between BMI, whereas estimated blood loss was higher in morbidly obese patients 

than in all other groups. Warm ischemia time (WIT) and changes in eGFR were not 

influenced by the BMI groups but a decrease in the WIT was reported for obese and 

morbidly obese patients when an early unclamping technique (EUT) was used. An 

increase in BMI was not significantly associated with the occurrence of postoperative 

complications. In fact, the median complication rate was 3.3% for normal BMI, 4.5 % 

for overweight patients, 4.8% for obese, and 3.6% for morbidly obese patients. 

Conclusion:  LPN could be considered a viable treatment option for renal masses 

amenable to nephron-sparing surgery in patients with higher BMI. An EUT should be 

always used in obese and morbidly obese individuals, considering the statistically 

significant decrease of the WIT and the higher risk for chronic renal insufficiency in 

those patients. 

Keywords: kidney cancer, partial nephrectomy, laparoscopy, obesity, surgical 

outcomes 
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1. Introduction 

The widespread use of modern imaging methods has led to the earlier diagnosis and 

improved staging of renal cell carcinoma (RCC), resulting in a marked increase in the 

number of renal tumors detected incidentally in patients with no urological symptoms 

[1]. 

These tumors are often of lower grade and stage and the need for RN for such 

asymptomatic locally confined lesions has therefore been questioned. Nephron-

sparing surgery (NSS) could offer a good alternative for small renal lesions (<4 cm) 

[1-3]. Whereas open NSS represents the gold standard in the surgical therapy of T1 

renal tumors [1], with the advances in laparoscopic surgery, the refinement of 

intracorporeal suturing, and the availability of haemosealant substances, the 

laparoscopic approach has recently gained popularity for NSS. However, laparoscopic 

partial nephrectomy (LPN) is currently performed in a few high-volume reference 

centers, and its diffusion has been limited by the steep learning curve [1]. 

Because laparoscopy is generally less invasive than an open surgical technique, 

laparoscopy may be preferable if it can be shown to achieve the same results, with the 

same safety for the patient. 

Obesity represents a major health problem in industrialized countries, where its 

prevalence has dramatically increased over the last two decades. In the United States, 

25.6% to 29% of adults aged 40 years or older were considered obese in 2005[4]. A 

higher risk of developing renal cell carcinoma (RCC) has been found in obese patients 

than in non-obese patients [5-7], and currently, most patients undergoing surgical 

treatment for RCC are overweight or obese.  

On the other hand, improved survival after partial nephrectomy has been reported in 

obese patients with organ-confined disease [8-10] 

The objective of the present study was to investigate if LPN could be safely 

performed in obese and morbidly obese patients when compared with non-obese ones. 

 

 

2. Patients and methods 

This was a retrospective single-center study including 240 patients who underwent 

LPN between May 2001 and April 2013.   

Patients were categorized into four groups according to their BMI, as follows: group 

1, normal weight (BMI < 25 kg/m
2
); group 2, overweight (BMI 25 – 29.9 kg/m

2
); 

group 3, obese (BMI 30 – 39.9 kg/m
2
) and group 4, morbidly obese (BMI ≥ 40 

kg/m
2
) [8,11]. 

The study was approved by the institutional review board. Written informed consent 

was obtained from all patients. All operations were performed for localized 

incidentally discovered renal masses of < 7 cm (cT1); all indications were elective. 
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Before surgery, all patients underwent renal ultrasonography and CT to give detailed 

information about tumor size, location, extent of parenchymal infiltration, proximity 

to the pelvi-calyceal system.  

Patients with severe heart failure (The New York Heart Association Functional 

Classification III–IV), chronic renal insufficiency, and/or with an American Society 

of Anesthesiology (ASA) score of ≥ 3 were excluded from this study.   

Demographic data, peri- and postoperative variables, including operative duration, 

estimated blood loss, warm ischemia time (WIT), complications, hospital stay, renal 

function, histological tumor staging, and surgical margins were collected and 

analyzed. The function of the kidney was evaluated by measuring estimated GFR 

(eGFR) preoperatively and at 1-year follow-up. eGFR was calculated using the 

modification of diet renal disease (MDRD)-equation. 

All complications were recorded with a grade (I, II, IIIa, IIIb, IVa, IVb, or V) 

assigned according to the modified Dindo-Clavien classification [12]. 

The R.E.N.A.L (tumor size-[R]adius, location and depth-[E]xophytic or endophytic; 

nearness to the renal sinus fat or collecting system [N]; anterior or posterior position 

[A], and polar vs non-polar location [L]) nephrometry score was used to assess the 

characteristics of the tumors in all groups [13]. 

All operations were performed by two surgeons (F.G., P.F.), who had completed at 

least 100 LPNs each before the beginning of the study, thus reducing the learning-

curve effect. 

Our surgical techniques were previously reported [14]. Shortly, a transperitoneal 

approach was used in all patients. The renal artery was clamped with one laparoscopic 

bulldog clamp. The tumour was excised with cold scissor in a near-bloodless field. 

Targeted excisional biopsies of the tumour bed were sent for frozen section in case of 

suspicion regarding margin status. 

Collecting system was suture repaired with a running 2-0 Vicryl on CT-1 needle. 

Renal parenchymal repair was performed with three to five interrupted sutures. A 

Hem-o-Lok clip was secured on the suture to prevent it from pulling through. Another 

Hem-o-Lok clip was applied to the suture flush with the opposite renal surface, 

compressing the kidney. The bulldog clamp was then removed and fibrin glue was 

applied to the cut renal parenchymal surface. The en bloc specimen is extracted in an 

Endocath (Covidien formerly Tyco Healthcare GmbH, Neustadt/Donau, Germany) 

and a flat suction drain was placed in the renal loge. Since 2008, we adopted an early 

unclamping technique in order to minimize the warm ischemia time. In patients 

undergoing LPN with an early unclamping, only the initial collecting system suturing 

was performed under ischemia, with the renal parenchymal repair of the bolstered 

renorrhaphy being performed in the re-vascularized kidney.  

The median follow-up period was 45.7±18.4 months.  Follow-up was calculated 

from the date of surgery to the date of the most recent documented examination. In all 
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patients a physical examination and ultrasonography were performed every 3 months 

in the first year, every 6 months in the second and third years and yearly thereafter. 

CT or MRI was performed every 6 months in the first and second years, and yearly in 

the third, fourth and fifth years after surgery.  

Statistical analysis was performed using SigmaPlot® software version 11.0 (SPSS 

Inc., Chicago, IL, USA). Patients’ baseline characteristics and surgical outcomes were 

reported as frequencies (percentages) for categorical variables, median and 

interquartile range (IQR) for continuous ones and statistical significance was accepted 

at p < 0.05. Fisher's exact test was applied to evaluate statistical between-group 

differences in pathological stages.  

3. Results 

The baseline characteristics of the patients are summarized in Table 1.  

Table 1 Preoperative patient data 

Variables Normal 

weight 

(n=60) 

Overweight 

(n=110) 

Obese 

(n=42) 

Morbidly obese 

(n=28) 

p-value 

Median (IQR) 

age, years 

 

56 

(40-67) 

58 

(44-77) 

58 

(49-74) 

56.5 

(50-73) 

0.3 

Median (IQR) 

ASA-score                                                        

2 (2 – 3) 2 (2 – 3) 3 (2 – 3) 3 (2 – 3) 0.03 

Men/women, n 42/18 70/40 23/19 16/12 0.18 

Left/right kidney, 

n 

39/21 53/57 24/18 17/11 0.16 

Median (IQR) 

tumor size, cm 

 

3.2 

(2-6) 

2.8 

(1.5-6) 

3.3 

(2-5) 

3.1 

(2-5) 

0.4 

Median  (IQR) 

R.E.N.A.L. 

nephrometry 

score 

 

7 

(5 – 9) 

7 

 (5 – 9) 

7  

(6 – 9) 

7 

(6-8) 

0.5 

Median (IQR) 

preoperative 

glomerular 

filtration rate, 

mL/min/1.72m
2 

 

92 

(82-98)             

89  

(73-97) 

88.5 

(72-95) 

88 

(70-93) 

0.07 
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Of 240 patients, 60 (25% of the entire cohort) were non-obese, 110 (45.8%) were 

overweight, 42 (17.5%) were obese, and 28 

(11.7%) were morbidly obese. There was a higher ASA score in obese and morbidly 

obese patients than in others (P = 0.03). The median (IQR) R.E.N.A.L nephrometry 

score per group was 7(5 – 9) for normal BMI, 7 (5 – 9) for overweight patients, 7 (6 – 

9) for obese and 7 (6-8) for morbidly obese patients (P = 0.5) 

The median operative time presented no statistically significant differences between 

BMI groups (P = 0.4), whereas estimated blood loss was higher in morbidly obese 

patients than in all other groups (median 200 ml vs 150, 155 and 160 ml for normal 

weight, overweight and obese patients, respectively, P = 0.03 Table 2).  

Warm ischemia time and changes in eGFR were not influenced by the BMI groups 

and no kidney was postoperatively lost because of warm ischaemic injury. Concerning 

the WIT, we noted statistically significant differences only in the 3 and 4 groups in 

presence of delayed (DUT) vs early unclamping technique (EUT) [group 3: median 

DUT/WIT:  16.2 min; median EUT/WIT: 11.5min (p=0.03); group 4: median 

DUT/WIT:  17 min; median EUT/WIT: 12.2min (p=0.02)] (Table 2). 

Mean (IQR) hospital stay did not present any statistically significant difference 

between the 4 groups (P = 0.2). 

Furthermore, an increase in BMI was not significantly associated with the occurrence 

of postoperative complications. In fact, the median complication rate was 3.3% for 

normal BMI, 4.5 % for overweight patients, 4.8% for obese, and 3.6% for morbidly 

obese patients (P = 0.2). There were no grade 4 or 5 complications and no conversion 

to radical nephrectomy was necessary.  
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Table 2 Intra- and postoperative patient data 

Variables Normal 

weight 

(n=60) 

Overweight 

(n=110) 

Obese 

(n=42) 

Morbidly obese 

(n=28) 

p- 

value 

Median operating 

time, min 

 

145 

(90-180) 

150 

(110-210) 

155 

(130-210) 

160 

(145-230) 

0.4 

Median (IQR) 

EBL ml
 

 

150 

(100-210) 

155 

(100-250) 

160 

(150-280) 

 

200 

(180-450) 

0.03 

Median (IQR) 

WIT, min      

 

 

EUT (min) 

 

 

DUT (min) 

                                         

11 

(7-18) 

 

  9.7 

(7-14) 

 

11.1 

(9-14) 

 

11 

(7-18) 

 

10.7 

(7-14) 

 

12.1 

(10-15) 

13 

(11-20) 

 

11.5 

(9-15) 

 

16.2 

(14-20) 

15 

(12-20) 

 

12.2 

(10-15) 

 

17 

(15-20) 

0.06 

 

 

0.06 

 

 

0.03 

Postoperative 

transfusion, n 

[ % ] 

1 (1.67) 1 (0.9) 1 (2.4) 1 (3.6) 0.5 

Complication 

rates, n (%) 

 

2 (3.3) 5 (4.5) 2 (4.8) 1 (3.6) 0.2 

Median (IQR) 

hospital stay, days 

4 

(3-6) 

4 

(3-7) 

4.5 

(4-6) 

5 

(4-7) 

0. 2 

Median (IQR) 

postoperative 

glomerular 

filtration rate, 

mL/min/1.72m
2 

(at 

1-year-follow-up)
 

88 

(79-95) 

85 

(69-95) 

84.5 

(69-90) 

84 

(65-90) 

0.07 

 

The definitive pathological results showed a high incidence of clear-cell tumors in all 

groups. Surgical margins were positive only in 2 (1.8%) overweight patients and in 1 

obese patient (2.3 %) (p=0.3 Ţable 3). In one overweight patient, a tumor seeding to 

the port site developed 24 months after  

surgery.  

 



 8 

 

 

Table 3: Oncologic outcomes 

 

 

4. Discussion 

Obesity is a medical condition in which excess body fat (BMI of 30 or greater) has 

accumulated to the extent that it may have an adverse effect on health, leading to 

reduced life expectancy and/or increased health problems [15]. Obese or older 

patients frequently have associated medical conditions (e.g. diabetes, heart failure, 

hypertension, and renal failure), which are not prone to further improvement.  

Furthermore, obesity has been associated with increased incidence of several cancers, 

including of the esophagus, pancreas, colon, breast and kidney [8,16]. There is no 

direct explanation as to the role of obesity in the development of cancer but it has 

been related to chronic tissue hypoxia, insulin resistance, compensatory 

hyperinsulinemia, obesity-induced inflammatory response, and lipid peroxidation 

[8,17], an increased concentration of adipokines that support tumor growth and a 

lower concentration of the tumor suppressor adiponectin [8,18]. 

Such patients have diminished reserves and tolerance to complications, and they are 

usually assigned a higher ASA score. The above-mentioned comorbidities increase 

the risk of postoperative complications and make anesthesia riskier [15]. 

Laparoscopic surgery in obese patients is likely to be more technically demanding, 

with the possible need for longer trocars, decreased range of motion, and an increase 

in the volume of retroperitoneal adipose tissue surrounding the kidney [19]. 

Nevertheless, it is well known that these patients can extremely benefit from a 

minimally invasive surgical approach, which, through a minor surgical trauma, 

decreases postoperative morbidity [20-23]. 

Tumour stage (n):  

pT1a 

pT1b 

 

44 

16 

 

99 

11 

 

32 

10 

 

19 

9 

 

0.3 

 

Median tumor 

size, cm: 

3.7 

(2.5-6) 

3.3 

(2-6) 

3.6 

(2-6) 

3.4 

(2-6) 

0.4 

Cell type, %: 

clear-cell 

chromophobe 

oncocytoma 

angiomyolipom 

 

78 

12          

 6 

 4 

 

82                     

10                     

5                     

3                    

 

84                     

9                     

5                     

2                    

 

83                     

12                     

3                     

2                    

 

 

0.2 

Positive margins, 

n (%):                                                 

0 2 (1.8%) 1 (2.3 %) 0 0.3 
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NSS has been initially reserved for patients at high risk of developing renal failure 

after kidney surgery to treat renal cancer and open partial nephrectomy (OPN) to be 

equivalent to open radical nephrectomy in terms of long-term cancer-free survival 

with unilateral renal involvement, unifocal disease and a tumor size of < 4 cm [24].
 
  

In the last years, LPN has been proposed to be a valid alternative to OPN for the 

therapy of T1 RCC [14, 25,26].
 
  

The anatomical characterization of renal tumors before LPN is fundamental for a 

correct evaluation of the outcomes [27]. The first anatomical characterization to 

evaluate the predictable difficulty of NSS was reported by Kutikov et al. [13].  

After categorizing the patient population into four groups based on BMI according to 

the WHO classification of obesity, the BMI groups did not present any statistically 

significant difference for tumor size and R.E.N.A.L. nephrometry score and they were 

also equivalent in relation to age and gender distribution.  

In 2007, Gong et al. [21].
 
 reported on their experience of laparoscopic kidney 

surgery in the obese population.  They also separated their cohort based on BMI, and 

they also found laparoscopy in obese patient to be feasible. Nevertheless, the authors 

could not provide any correlation between BMI, R.E.N.A.L scores, surgical 

techniques (EUT vs DUT),WIT and renal function. 

The more widespread use of grading schemes in reporting complications has 

facilitated standardization to some degree.  Dindo et al. [12] proposed a modification 

of the Clavien system of surgical complications. When we applied this system to the 

present data, an increase in BMI was not significantly associated with the occurrence 

of postoperative complications, with a median complication rate of 3.3% for normal 

BMI, 4.5 % for overweight patients, 4.8% for obese, and 3.6% for morbidly obese 

patients. Moreover, any grade 4 or 5 complications could be registered.  

In all patients it could be achieved a WIT ≤ 20 minutes, whereas a WIT ≤ 15 min was 

reached when using an EUT. This is an advantage of the laparoscopic technique, 

where the presence of the pneumoperitoneum, with an intra-abdominal pressure set at 

15–20 mmHg, avoids possible bleeding from small vessels allowing resection of the 

tumor even with unclamped renal vessels [14]. Interestingly, an important advantage 

in terms of WIT was noted when an EUT was used in obese and morbidly obese 

patients. The best cut-off to consider for a safe NSS procedure has been debated over 

the last few years, and it has been recently suggested to be 20 minutes. In general, the 

concept that every minute of ischemia may count is recognized considering that WIT 

can affect the postoperative renal function [28].  

This represents an important aspect to be considered when performing LPN, as 

obesity increases the risk of developing chronic renal insufficiency, above all in 

elderly patients [29]. 



 10 

Nevertheless, at 1-year follow-up, there was no statistically significant difference in 

the eGFRs between the groups and this can be explained by the young age of the 

recruited patients.  

Our data are comparable with the outcomes described in obese patients after LPN 

reported in the literature [4-9] 

Colombo et al. [7] compared the perioperative outcome of laparoscopic partial 

nephrectomy in obese and non-obese patients, using a cohort of patients undergoing 

retroperitoneal or transperitoneal approach. There was no significant difference 

between groups regarding EBL, operation duration, WIT, conversion rate, or hospital 

stay for the transperitoneal approach group. 

In another study performed by Feder et al. [30], analyzing patients who underwent 

laparoscopic partial or radical nephrectomy, there was also no significant difference 

between obese and non-obese groups with regard to EBL, operation duration, hospital 

stay, and number of open conversions or complications. 

Concerning the oncological data, we noted a higher incidence of clear-cell tumors in 

all 4 groups. Surgical margins were positive only in 2 (1.8%) overweight patients and 

in 1 obese patient (2.3 %). Moreover, in one overweight patient, a tumor seeding to 

the port site developed 24 months after surgery, due to a rupture of the specimen 

during the procedure and not to positive margins. 

There are several limitations to the present study that must be acknowledged, however. 

Firstly, this was a retrospective study hence imparting an inherent selection bias that 

cannot be overcome.  

It is also limited by the small number of patients in the obese BMI and morbidly 

obese groups, thus limiting the ability to determine a precise correlation between 

obesity and the complexity of the operation. Lastly, this experience is from a tertiary 

referral center with a high volume of LPN procedures and therefore the current 

findings might not apply to other populations in different hospital settings.  

 

5. Conclusion 

Although it may require higher surgical skills, LPN in obese and morbidly obese 

individuals presents similar surgical outcomes to those in normal and overweight 

individuals. An EUT should be always used in obese and morbidly obese individuals, 

considering the statistically significant decrease of the WIT and the higher risk for 

chronic renal insufficiency in those patients. 

 

Author Disclosure Statement. 

All authors disclose any commercial associations that might create a conflict of 

interest in connection with the submitted manuscript. 



 11 

References 

1) MacLennan S, Imamura M, Lapitan MC et al.: Systematic review of 

oncological outcomes following management of localised renal cancer. Eur Urol 

2012; 61: 972-993 

2) Van Poppel H, Da Pozzo L, Albrecht W et al.: A prospective randomized 

EORTC intergroup phase 3 study comparing the complications of elective nephron-

sparing surgery and radical nephrectomy for low-stage renal cell carcinoma. Eur Urol 

2007; 51: 1606–15 

3) Ficarra V, Bhayani S, Porter J et al.: Predictors of warm ischemia time and 

perioperative complications in a multicenter, international series of robot-assisted 

partial nephrectomy. Eur Urol 2012;61:395-402 

4) Romero FR, Rais-Bahrami S, Muntener M, Brito FA, Jarrett TW, Kavoussi 

LR: Laparoscopic partial nephrectomy in obese and non-obese patients: comparison 

with open surgery. Urology. 2008;71(5):806-9. 

5) Donat SM, Salzhauer EW, Mitra N, et al: Impact of body mass index on 

survival of patients with surgically treated renal cell carcinoma. J Urol 2006;175: 46–

52 

6) Fugita OE, Chan DY, Roberts WW, et al: Laparoscopic radical nephrectomy 

in obese patients: outcomes and technical considerations. Urology 2004; 63: 247–252. 

7) Colombo JR, Haber GP, Aron M, et al: Laparoscopic partial nephrectomy in 

obese patients. Urology 2007; 69: 44–48 

8) Isac WE, Autorino R, Hillyer SP, Hernandez AV, Stein RJ, Kaouk JH: The 

impact of body mass index on surgical outcomes of robotic partial nephrectomy. BJU 

Int. 2012 Dec;110(11 Pt C):E997-E1002 

9) Aboumarzouk OM, Stein RJ, Haber GP, Kaouk J, Chlosta PL, Somani BK. 

Laparoscopic partial nephrectomy in obese patients: a systematic review and meta-

analysis. BJU Int. 2012;110(9):1244-50  

10) Feder MT, Patel MB, Melman A, Ghavamian R, Hoenig DM. Comparison of 

open and laparoscopic nephrectomy in obese and nonobese patients: outcomes 

stratified by body mass index. Urol. 2008;180(1):79-83. 

11) Bray GA . Overweight is risking fate. Definition, classification, prevalence, 

and risks . Ann N Y Acad Sci 1987; 499 :14 – 28 

12) Dindo D, Demartines N, Clavien PA: Classification of surgical complications: 

a new proposal with evaluation in a cohort of 6336 patients and results of a survey. 

Ann Surg 2004; 240: 205–13 

13) Kutikov A, Uzzo RG: The R.E.N.A.L. nephrometry score: a comprehensive 

standardized system for quantitating renal tumor size, location and depth. J Urol 

2009;182:844-53 

14) Springer C, Hoda MR, Mohammed N,Fajkovic H, Fornara P, Greco F: 

Laparoscopic vs open partial nephrectomy for T1 renal tumors: evaluation of the 

http://www.ncbi.nlm.nih.gov/pubmed/18291514
http://www.ncbi.nlm.nih.gov/pubmed?term=Isac%20WE%5BAuthor%5D&cauthor=true&cauthor_uid=23106799
http://www.ncbi.nlm.nih.gov/pubmed?term=Autorino%20R%5BAuthor%5D&cauthor=true&cauthor_uid=23106799
http://www.ncbi.nlm.nih.gov/pubmed?term=Hillyer%20SP%5BAuthor%5D&cauthor=true&cauthor_uid=23106799
http://www.ncbi.nlm.nih.gov/pubmed?term=Hernandez%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=23106799
http://www.ncbi.nlm.nih.gov/pubmed?term=Stein%20RJ%5BAuthor%5D&cauthor=true&cauthor_uid=23106799
http://www.ncbi.nlm.nih.gov/pubmed?term=Kaouk%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=23106799
http://www.ncbi.nlm.nih.gov/pubmed/23106799
http://www.ncbi.nlm.nih.gov/pubmed/23106799
http://www.ncbi.nlm.nih.gov/pubmed/22471614
http://www.ncbi.nlm.nih.gov/pubmed/22471614
http://www.ncbi.nlm.nih.gov/pubmed/18485408
http://www.ncbi.nlm.nih.gov/pubmed/18485408
http://www.ncbi.nlm.nih.gov/pubmed/18485408
javascript:AL_get(this,%20'jour',%20'Ann%20Surg.');
http://www.ncbi.nlm.nih.gov/pubmed/19616235


 12 

long-term oncologic and functional outcomes in 340 patients. BJU Int 

2013;111(2):281-8 

15) Gabr AH, Elsayed ER, Gdor Y, Roberts WW, Wolf JS: Obesity and morbid 

obesity are associated with a greater conversion rate to open surgery for standard but 

not hand assisted laparoscopic radical nephrectomy. J Urol 2008; 180:2357–2362 

16) Key TJ, Spencer EA, Reeves GK : Symposium 1: overnutrition: consequences 

and solutions. Obesity and cancer risk. Proc Nutr Soc 2010 ;69:86 – 90 

17) Chow WH, Dong LM, Devesa SS: Epidemiology and risk factors for kidney 

cancer . Nat Rev Urol 2010;7:245 – 57 

18) Klinghoffer Z, Yang B, Kapoor A, Pinthus JH: Obesity and renal cell 

carcinoma: epidemiology, underlying mechanisms and management considerations. 

Expert Rev Anticancer 

      Ther 2009; 9 : 975 – 877 

19) Curet M: Special problems in laparoscopic surgery: previous abdominal 

surgery, obesity and pregnancy. Surg Clin North Am 2000;80:1093–1110 

20) Springer C, Inferrera A, Kawan F, Schumann A, Fornara P, Greco F: 

Laparoendoscopic single-site versus conventional laparoscopic radical nephrectomy 

for renal cell cancer in patients with increased comorbidities and previous abdominal 

surgery: preliminary results of a single-centre retrospective controlled study. World J 

Urol 2013 Feb;31(1):213-8 

21) Gong EM1, Orvieto MA, Lyon MB, Lucioni A, Gerber GS, Shalhav AL. 

Analysis of impact of body mass index on outcomes of laparoscopic renal surgery. 

Urology. 2007 Jan;69(1):38-43 

22) Reynolds C1, Hannon M, Lehman K, Harpster LE, Raman JD. An obese body 

habitus does not preclude a minimally invasive partial nephrectomy. Can J Urol. 2014 

Feb;21(1):7145-9.   

23) Anast JW1, Stoller ML, Meng MV, Master VA, Mitchell JA, Bassett WW, 

Kane CJ.  Differences in complications and outcomes for obese patients undergoing 

laparoscopic radical, partial or simple nephrectomy. J Urol. 2004 Dec;172(6 Pt 

1):2287-91 

24) Van Poppel H, Da Pozzo L, Albrecht W et al.: A prospective randomized 

EORTC intergroup phase 3 study comparing the complications of elective nephron-

sparing surgery and radical nephrectomy for low-stage renal cell carcinoma. Eur Urol 

2007; 51: 1606–15 

25) Porpiglia F, Volpe A, Billia M, Scarpa RM. Laparoscopic versus open partial 

nephrectomy: analysis of current literature. Eur Urol 2008; 53; 732–43 

26)  Lane BR, Campbell SC, Gill IS. 10-year oncologic outcomes after 

laparoscopic and open partial nephrectomy. J Urol. 2013;190(1):44-9 

http://www.ncbi.nlm.nih.gov/pubmed/23306087
http://www.ncbi.nlm.nih.gov/pubmed/23306087


 13 

27) Liu ZW, Olweny EO, Yin G, et al.: Prediction of perioperative outcomes 

following minimally invasive partial nephrectomy: role of the R.E.N.A.L 

nephrometry score. World J Urol. 2013;31(5):1183-9 

28) Greco F, Autorino R, Altieri V, Campbell S, Ficarra V, Gill IS, Kutikov A, 

Mottrie A, 

Mirone V, Van Poppel H: Ischemia Techniques in Nephron-sparing Surgery: A 

Systematic Review and Meta-Analysis of Surgical, Oncological, and Functional 

Outcomes. Eur Urol 2019;75(3):477-491 

29) McClellan WM, Plantinga LC: A public health perspective on CKD and 

obesity. Nephrol Dial Transplant 2013;28:37-42 

30) Feder MT, Patel MB, Melman A , Ghavamian R , Hoenig DM: Comparison of 

open and laparoscopic nephrectomy in obese and non-obese patients: outcomes 

stratified by body mass index.  J Urol 2008;180:79-83 

 

 

  

http://www.ncbi.nlm.nih.gov/pubmed/22544340
http://www.ncbi.nlm.nih.gov/pubmed/22544340
http://www.ncbi.nlm.nih.gov/pubmed/22544340

