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Abstract: Objective: Controversy exists regarding the safety and efficiency of laparoscopic radical nephrectomy (LRN) 
on morbidly obese patients and the difference of perioperative outcomes between obese and non-obese patients. 
This study aims to assess the association of obesity with perioperative outcomes of LRN. Materials and methods: 
We conducted a systemic review and meta-analysis to clarify this relationship. Relevant studies were searched in 
nine databases, PubMed, Web of Science, Embase, Cochrane Library, Wiley Online Library, SpringerLink, Elsevier, 
EBSCO, and Ovid. Database searching was updated until June 2019. Mesh search headings with combining key-
words were searched about obese and non-obese patients who had undergone LRN. References in all the inclusions 
were also searched. Data extraction and study quality assessment were conducted by canonical methods. Results: 
Nine retrospective studies were included with a total of 1039 patients. The results demonstrated that: (1) obese 
groups were compared with non-obese groups with a longer operation duration (American P<0.00001, WMD: 49.21 
min, 95% CI: 35.97 to 62.45; Asian P<0.00001, WMD: 26.94 min, 95% CI: 19.04 to 34.85; overall WMD: 32.80 
min, 95% CI: 26.01 to 39.58, P<0.00001) and a larger estimated blood loss (American P=0.03, WMD: 34.02 ml, 
95% CI: 3.95 to 64.09; Asian P<0.00001, WMD: 49.61 ml, 95% CI: 42.32 to 56.91; overall WMD: 48.75 ml, 95% CI: 
41.66 to 55.83, P<0.00001), with significant statistical difference; (2) the two groups showed no significant statisti-
cal difference in blood transfusion rate (American P=0.27, Asian P=0.27), length of stay (American P=0.37, Asian 
P=0.87), conversion to open operation rate (American P=0.27, Asian P=0.11), total complication rates (American 
P=0.89, Asian P=0.07), major and minor complication rates (major complication rates P=0.97, minor complication 
rates P=0.54), time until oral intake resumption (American P=0.94, Asia P=0.72), and time to ambulation (American 
P=0.14, Asian P=0.42). Conclusions: LRN can be performed for obese patients safely and efficiently. However, the 
perioperative outcomes of obese patients who had undergo laparoscopic radical nephrectomy demonstrated larger 
EBL and longer OD in comparison of those of non-obese groups, without increasing complication and conversion to 
open operation rates.
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Introduction

Obesity and being overweight have become 
global medical issues in the 21st century and 
are associated with high prevalence in deve- 
loped countries and considerable economic 
costs [1]. It is generally accepted that obesity 
impacts numerous aspects of the human body, 
including the cardiovascular system, respirato-
ry system, sleeping quality, endocrinological 
system, and others [1]. In addition, obesity is 
relatively contraindicated in many medical pro-
cedures [2]. 

Since laparoscopic technology has been com-
monly used for decades in urologic surgery, 
laparoscopic radical nephrectomy (LRN) has 
replaced traditional open nephrectomy, with 
advantages and comparable outcomes [3]. Due 
to the advances in diagnostic imaging technolo-
gies, and because it is known that there is an 
influence of obesity on cancer, it is common to 
treat and manage obese or morbidly obese 
patients with laparoscopic surgery operations. 
However, many crucial issues regarding this 
treatment plan remain controversial, such as 
the intra- and postoperative complications, 
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conversion rate to open surgery, and oncologi-
cal outcomes [4, 5]. Surgeons and researchers 
worldwide have attempted to clarify how obesi-
ty affects laparoscopic operation outcomes to 
provide evidence for decision makers [5-8].

There is no top-level evidence of the safety and 
efficiency of LRN for obese patients. Current 
studies have demonstrated this issue to be a 
topic in Western countries, but some Asian sur-
geons have also considered similar situations 
[2, 7, 9-11].

We aimed to perform a systematic review and 
meta-analysis to evaluate and clarify the differ-
ences between obese and nonobese patients 
regarding LRN. The results of the outcomes 
measures, such as operative duration, estimat-
ed blood loss, conversion rate, transfusion 
rates and hospital stay, were used to assess 
the efficacy and safety of LRN in obese and 
nonobese patients. 

Methods

The methods of the literature searches, inclu-
sion and exclusion criteria, outcome measure-
ments and statistical analyses were prepared 
according to the Preferred Reporting Items for 
Systemic Reviews and Meta-analysis of Ob- 
servational Studies in Epidemiology recom-
mendations for study reporting [12, 13]. The 
protocol of this meta-analysis is registered in 
PROSPERO: International prospective register 
of systematic reviews (registration number: 
CRD 42016046888) [14].

Literature search

A literature search was performed by all the 
authors in June 2019 using PubMed, Embase, 
Cochrane Library, Wiley Online Library, Web of 
Science, SpringerLink, Elsevier, EBSCO, and 
Ovid. The following MeSH search terms with a 
combination of keywords were searched in the 
titles and abstracts of articles: “obesity”, “Body 
Mass Index”, “nephrectomy”, “laparoscopy”, “ra- 
dical nephrectomy”, and “laparoscopic radical 
nephrectomy”. The related articles function 
was used to broaden the search, and the data-
bases was searched for papers published in all 
available years of each database. All studies 
and abstracts were reviewed irrespective of the 
language in which it was written, and Internet 
searches were accompanied with manual se- 

arches in the reference lists of all retrieved 
studies, reviews, and conference abstracts. 

Inclusion and exclusion criteria

All comparative studies between obese and 
nonobese patients with LRN were included. 
Editorials, letters to the editor, review articles, 
animal experiments and case reports were 
excluded. Studies with a comparison only be- 
tween different operations or the following BMI 
grouping criteria were excluded: 23, 28, and 35 
kg/m2. Studies were also excluded if they did 
not separate LRN from simple nephrectomy 
and LRN from nephroureterectomy [5, 15, 16].

Data extraction and outcomes of interest

Data from the included articles were reviewed, 
extracted and summarized independently by 
two authors. Any disagreements were resolved 
by the adjudicating senior author. 

According to the World Health Organization 
classification, all the subjects in these reports 
could be divided into three BMI groups: normal 
group: less than 25 kg/m2, overweight group: 
25 to 29.9 kg/m2, and obese group: more than 
30 kg/m2. However, the BMI grouping criteria 
used in Asians differ from those used in Eu- 
ropeans and Americans. The Western Pacific 
Regional Office of the WHO has recommended 
the BMI cut-off level for obesity to be 25 kg/m2 
in Asian people [17].

The continuous variables included estimated 
blood loss (EBL), operative duration (OD), length 
of stay (LOS), and times until the resumption of 
oral intake and ambulation. When the data 
were provided by means and range values, 
standard deviations (SDs) were calculated by 
approaches described in previous literature 
[18]. The data in the BMI subgroups were 
merged by techniques outlined in relevant pub-
lications and books [19].

The dichotomous variables included the num-
ber of total complications, the number of major 
and minor complications, the transfusion rate, 
and the conversion rate to an open procedure. 
The postoperative complications were catego-
rized according to the Clavien-Dindo grading 
system. The minor complications included the 
complications with grades I and II, which were 
defined as any complications that may require 
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pharmacological treatment but not surgical, 
endoscopic, or radiological interventions. The 
major complications included the complica-
tions with grades III and IV, which required the 
interventions mentioned above, and even ICU 
management was required for life-threatening 
complications [20]. Grade V complications 
were not noted in any of the included articles.

Quality assessment and statistical analysis

All meta-analyses were performed by Review 
Manager Version 5.3 (Cochrane Collaboration, 
Oxford, UK). The weighted mean difference 
(WMD) was used to analyze the continuous 
variables, and the odds ratio (OR) was used to 
analyze the dichotomous outcomes. The ORs 
represented the odds of complications in the 
obese group compared with those in the non-
obese group. The WMDs reflected the differ-

The Newcastle-Ottawa Scale (NOS) was used 
to evaluate all the retrospective studies [22], 
and it addressed three aspects of a study 
design: patient selection, comparability of the 
study groups, and assessment of outcomes 
[23]. A score of 0 to 9 (denoted as stars) was 
allocated to each study. Studies with a score of 
≥7 stars were regarded as having high quality.

Results

A total of 832 studies were found in nine 
Internet databases after the search was com-
plete (Figure 1). A total of 183 studies were 
found to be duplicate studies, and 649 studies 
were screened by the titles and abstracts. A 
total of 607 studies were excluded, including 
446 studies focused on unrelated topics, 118 
that applied irrelevant comparisons, 24 studies 
performed with animal experiments, 8 review 

Figure 1. Flow diagram of 
the studies identified, in-
cluded and excluded.

ences in the continuous 
outcomes between the two 
groups. An OR of more than 
1 favored the nonobese 
group. The estimation of 
the OR was considered to 
be statistically significant 
when the p value was less 
than 0.05 and the 95% CI 
did not include the value 1 
[21]. All results were report-
ed with a 95% confidence 
interval (CI). 

Statistical heterogeneity 
among the studies was 
evaluated by the chi-
squared test with the sig-
nificance level set to be 
P<0.10, and heterogeneity 
was quantified using the I2 
statistic. The assumption 
of homogeneity between 
studies was not met when 
the p value was less than 
0.1, and random effects 
models were used for anal-
ysis after the causes of het-
erogeneity were explored. 
When the assumption was 
met, fixed effects models 
were used. A two-tailed p 
value of less than 0.05 was 
considered statistically sig- 
nificant.
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papers, 5 case reports, and 6 conference 
abstracts. Then, 42 studies were screened by 
the full text, 23 of which were excluded for 
reporting different grouping criteria and unre-
lated operative approaches. A total of nine 
studies met all the selection criteria and were 
included in the meta-analysis. 

Searches in the reference sections these stud-
ies did not provide any additional information or 
studies. The included articles were published 
from 2004 to 2011 and retrospectively ob- 
tained data from 1039 patients (365 obese 
patients and 674 nonobese patients). They 
compared demographic and preoperative fac-
tors, operative data and postoperative compli-
cations between the obese group and the non-
obese group. In the nine included articles, five 
studies enrolled American patients [4, 8, 
24-26], with a BMI cut-off level for obesity of 30 
kg/m2, and four studies enrolled Asian patients 
[2, 6, 9, 11], with a cut-off level of 25 kg/m2.

Characteristics of the selected studies

Five studies compared the perioperative and 
postoperative data of 526 American patients 
who underwent laparoscopic radical nephrec-
tomy [4, 8, 24-26], and four studies compared 
those data from 513 Asian patients [2, 6, 9, 
11]. Kwon SY et al. provided relevant data from 
patients with T1 and T2 renal cell carcinoma 
[2].

All of the selected studies provided demo-
graphic characteristics of the patients, includ-
ing the age, sex ratio, BMI, and tumor size. 
Seven studies mentioned the tumor laterality 
[2, 6, 9, 11, 24-26], and four studies provided 
information on the clinical stage [6, 11, 25, 26] 
and previous abdominal surgery history [2, 4, 
24, 25]. Six studies provided information on the 
American Society of Anesthesiologists (ASA) 
score [4, 6, 11, 24-26] and pathological nature 
[6, 8, 11, 24-26]. No randomized controlled 
trial (RCT) was found in any database. Eight ret-
rospective studies [2, 4, 6, 8, 9, 24-26] and one 
study with a retrospective design and a pro-
spective data collection [11] constituted the 
included articles. All the characteristics are 
included in Table 1.

Methodological quality of the included studies

The quality of the included studies was evalu-
ated by the modified Newcastle-Ottawa Scale 

for retrospective studies [23]. A score of 0-9 
(denoted by stars) was assigned to each study. 
There were two studies with 9 stars [6, 25], two 
with 8 stars [24, 26], one with 7 stars [11], 
three with 6 stars [2, 8], and one with 5 stars 
[9]. Five studies were regarded as high quality 
studies, as they received more than 7 stars [6, 
11, 24-26]. 

Outcomes of the demographic data

The tumor laterality of the two groups in both 
the American and Asian populations did not 
show any statistically significant differences 
(P=0.78, 0.06). The BMI of the two groups was 
statistically significantly different (P<0.00001, 
0.00001). In the American subcategory, the 
age of the obese group was younger than that 
of the nonobese group (P<0.0001, WMD: -5.37, 
95% CI: -7.84 to -2.9). The age between the two 
groups in the Asian subcategory showed no sta-
tistically significant difference (P=0.75). The 
tumor size of the obese group was smaller than 
that of the nonobese group in the American 
group (P=0.002, WMD: 0.82, 95% CI: 0.31 to 
1.34), and there was no statistically significant 
difference in tumor size between the two 
groups in the Asian subcategory (P=0.66). The 
sex ratio in all studies showed no statistically 
significant difference (P=0.28, 0.79) (see 
Supplementary Figure 1).

Outcomes of the intraoperative data

Operative duration was provided in seven stud-
ies [2, 4, 6, 11, 24-26]: four studies in American 
subcategory and three in Asian subcategory. 
The OD was longer in obese patients than in 
nonobese patients in both subcategories (Am- 
erican subcategory, P<0.00001, WMD: 49.21 
min, 95% CI: 35.97 to 62.45; Asian subcatego-
ry, P<0.00001, WMD: 26.94 min, 95% CI: 
19.04 to 34.85; overall WMD: 32.80 min, 95% 
CI: 26.01 to 39.58, P<0.00001) (Figure 2A). 
Estimated blood loss was reported in eight 
studies [2, 4, 6, 9, 11, 24-26]: four studies in 
American individuals and four in Asian individu-
als. The EBL of the obese patients was higher 
than that of the nonobese patients in both sub-
categories (American subcategory, P=0.03, 
WMD: 34.02 ml, 95% CI: 3.95 to 64.09; Asian 
subcategory, P<0.00001, WMD: 49.61 ml, 95% 
CI: 42.32 to 56.91; overall WMD: 48.75 ml, 
95% CI: 41.66 to 55.83, P<0.00001). Three 
American studies [4, 25, 26] and two Asian 
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Table 1. Characteristics of included studies

Authors Year Country BMI, kg/
m2 Design

Patients, n.
Mean (SD) age, 

years
Mean (SD) BMI, 

kg/m2
Mean (SD) 

tumor size, cm Right: Left, n Matching* Quality scoreNon-
Obesity Obesity

Anast JW [25] 2004 US <30 >30 R 77 40 NA NA NA 34:43 vs 15:25 1, 2, 3, 4, 5, 6, 7, 8, 9 ★★★★★★★★★

Bensalah K [8] 2008 US <30 >30 R 48 19 64 (12) vs  
57 (11)

NA 4.4 (1.7) vs  
6.1 (2.1)

NA 1, 2, 3, 6, 8, 9
★★★★★★

Feder MT [26] 2008 US <30 >30 R 28 17 59.39 (15.74) vs 
55.76 (8.76)

24.83 (3.42) vs 
39.26 (6.55)

NA 18:10 vs 9:8 1, 2, 3, 4, 5, 6, 8, 9
★★★★★★★★

Fugita OE [24] 2004 US <30 >30 R 69 32 61.4 (13.1) vs 
54.3 (10.8)

25.1 (2.9) vs 
35.3 (4.5)

4.6 (2.6) vs  
5.3 (5.1)

30:29 vs 22:10 1, 2, 3, 4, 6, 7, 8, 9
★★★★★★★★

Gabr H [4] 2008 US <30 >30 R 118 78 64 (14) vs  
59.77 (11.95)

NA 4.8 (2) vs  
5.34 (2.25)

NA 1, 2, 3, 6, 7, 8
★★★★★★

Kwon SY [2] 2011 Korea <25 >25 T1 R 135 60 57.7 (11.6) vs 
55.8 (11.5)

22 (1.92) vs  
27 (1.84)

3.51 (1.2) vs  
3.5 (1.14)

66:68 vs 36:24 1, 2, 3, 4, 8, 9 ★★★★★★

<25 >25 T2 49 22 55.1 (11.4) vs 
55.9 (13.5)

22.5 (1.56) vs 
27.2 (1.81)

7.41 (1.65) vs  
7 (9.52)

26:23 vs 14:8

Miyake H [6] 2010 Japan <25 >25 R 58 50 60.9 (4.6) vs  
61.7 (4.9)

22.5 (2.2) vs 
26.8 (2.3)

5 (2.3) vs  
4.8 (1.3)

30:28 vs 26:24 1, 2, 3, 4, 5, 6, 7, 8, 9 ★★★★★★★★★

Han DY [11] 2007 Korea <25 >25 RP 27 14 59.9 (6.5) vs 
59.2 (5.7)

22 (2.8) vs  
27.9 (2.2)

4.7 (1.9) vs  
4.3 (1.7)

13:14 vs 9:5 1, 2, 3, 4, 5, 8, 9 ★★★★★★★

Inoue S [9] 2006 Japan <25 >25 R 65 33 61.1 (13) vs  
62.3 (10.3)

21.7 (2.1) vs  
26.9 (1.9)

3.7 (1.9) vs  
3.7 (1.3)

25:40 vs 16:17 1, 2, 3, 4, 8 ★★★★★

R = retrospective; RP = retrospective design, prospective data collection; NA = not available; * Matching: 1 = age; 2 = gender; 3 = body mass index; 4 = tumor side; 5 = clinical stage; 6 =American Society of Anesthesiologists score; 7 = previ-
ous abdominal surgery history; 8 = tumor size; 9 = The pathological nature.



The impact of obesity on perioperative outcomes in LRN

70 Int J Clin Exp Med 2020;13(1):65-76



The impact of obesity on perioperative outcomes in LRN

71 Int J Clin Exp Med 2020;13(1):65-76

Table 2. Meta-analysis results of obese vs non-obese under LRN

Outcomes of interest Subcategories Studies, 
No

Patients, n. WMD/OR,  
(95% CI) p value

Study heterogeneity
Non-Obesity Obesity x2 df I2, % p value

Intraoperative outcomes

    Operative dura  tion American 4 167 292 49.21 [35.97, 62.45] <0.00001 26.19 3 89 <0.00001

Asian 3 146 269 26.94 [19.04, 34.85] <0.00001 24.84 3 88 <0.0001

    Estimated blood loss American 4 167 292 34.02 [3.95, 64.09] 0.03 5.59 3 46 0.13

Asian 4 179 334 49.61 [42.32, 56.91] <0.00001 18.08 4 78 0.001

    Transfusion rate American 3 135 223 1.64 [0.74, 3.66] 0.23 1.57 2 0 0.46

Asian 2 96 211 1.49 [0.72, 3.06] 0.28 0.94 2 0 0.62

    Length of stay American 5 186 340 0.15 [-0.17, 0.46] 0.37 2.23 4 0 0.69

Asian 3 129 276 0.05 [-0.56, 0.66] 0.87 0.68 3 0 0.88

    Conversion rate American 4 167 292 1.71 [0.60, 4.83] 0.31 1.23 2 0 0.54

Asian 4 176 334 2.63 [0.83, 8.32] 0.1 2.33 4 0 0.67

Postoperative outcomes

    Total complications American 3 76 153 1.02 [0.47, 2.20] 0.96 1.25 2 0 0.53

Asian 4 179 334 1.72 [0.97, 3.05] 0.06 3.49 4 0 0.48

    Major complications American 3 150 264 1.02 [0.43, 2.40] 0.97 0.83 2 0 0.66

    Minor complications American 2 118 195 0.78 [0.36, 1.69] 0.54 1.5 1 33 0.22

    Oral intake American 2 72 146 0.01 [-0.15, 0.17] 0.92 1.38 1 28 0.24

Asian 4 179 334 0.02 [-0.11, 0.16] 0.72 4.43 4 10 0.35

    Ambulate American 1 32 69 -0.16 [-0.37, 0.05] 0.14 / / / /

Asian 3 97 150 0.05 [-0.07, 0.16] 0.42 0.95 2 0 0.62

Figure 2. Forest plots of the intraoperative outcomes.

studies [2, 11] provided information on the 
transfusion rate. There was no statistically sig-
nificant difference between the two groups in 
either subcategory (P=0.27, 0.27). Length of 
stay was mentioned in five American studies [4, 
8, 24-26] and three Asian studies [2, 9, 11]. No 
statistically significant difference was found 
between the two groups in either subcategory 
(P=0.37, 0.87). The conversion rate to open 
surgery was provided in four studies in both 
subcategories [2, 4, 6, 9, 11, 24-26]. No statis-

tically significant difference was found between 
them (P=0.27, 0.11) (Table 2).

Outcomes of the postoperative data

Three studies [8, 25, 26] in the American sub-
category and all the Asian studies [2, 6, 9, 11] 
provided the number of total complications. Th- 
ere was no significant difference between the 
two groups in each subcategory (P=0.89, 0.07). 
Major and minor complications were only men-
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tioned in the American subcategory [4, 24, 25]. 
No statistically significant difference between 
them was found (P=0.97, 0.54). Time until oral 
intake resumption was provided in two Am- 
erican studies [24, 25] and in all the Asian stud-
ies [2, 6, 9, 11]. No statistically significant dif-
ference was found between the two groups in 
either subcategory (P=0.94, 0.72). Time to 
ambulation was only reported in one American 
study [24] and three Asian studies [6, 9, 11]. 

Both studies showed no statistically significant 
differences (P=0.14, 0.42) (Figure 3).

Sensitivity analysis and publication bias

Five studies [6, 11, 24-26] that scored seven or 
more stars on the modified Newcastle-Ottawa 
scale were included in the sensitivity analysis, 
as shown in Table 3. No changes in the signifi-
cance of all outcomes were found except for 

Figure 3. Forest plots of the postoperative outcomes.

Table 3. Sensitivity analysis comparison of obese and non-obese patients undergone LRN

Outcomes of interest Subcategories Studies, 
No

Patients, n.
WMD/OR, (95% CI) p value

Study heterogeneity
Non-Obesity Obesity x2 df I2, % p value

Intraoperative outcomes

    Operative duration American 3 89 174 19.46 [1.49, 37.43] 0.03 3.16 2 37 0.21

Asian 2 153 85 38.09 [27.31, 48.86] <0.00001 4.17 1 76 0.04

    Estimated blood loss American 3 89 174 29.80 [-0.84, 60.44] 0.06 3.61 2 45 0.16

Asian 2 64 64 23.30 [-3.68, 50.28] 0.09 0 1 0 0.96

    Transfusion rate American 2 57 105 3.79 [0.68, 21.20] 0.13 0.48 1 0 0.49

Asian 1 14 27 0.94 [0.25, 3.62] 0.93 / / / /

    Length of stay American 3 89 174 0.19 [-0.29, 0.66] 0.44 1.54 2 0 0.46

Asian 1 14 27 0.00 [-1.73, 1.73] 1 / / / /

    Conversion rate American 3 89 174 0.86 [0.13, 5.84] 0.87 0.72 1 0 0.4

Asian 2 64 85 2.26 [0.45, 11.34] 0.32 2.07 1 52 0.15

Postoperative outcomes

    Total complications American 2 57 105 1.16 [0.51, 2.67] 0.72 0.69 1 0 0.41

Asian 2 64 85 2.36 [0.74, 7.59] 0.15 0 1 0 0.96

    Major complications American 2 72 146 1.62 [0.42, 6.29] 0.48 0.06 1 0 0.81

    Minor complications American 2 40 77 1.33 [0.44, 4.05] 0.61 / / / /

    Oral intake American 2 72 146 0.01 [-0.15, 0.17] 0.92 1.38 1 28 0.24

Asian 2 64 85 0.17 [-0.08, 0.43] 0.17 0.26 1 0 0.61

    Ambulate American 1 32 69 -0.16 [-0.37, 0.05] 0.14 / / / /

Asian 2 64 85 0.10 [-0.06, 0.26] 0.21 0 1 0 1

Figure 4. Funnel plots of (A) length of stay and (B) the conversion rate.
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EBL, which showed no significant difference 
between the obese and nonobese groups in 
both subcategories (P=0.06, 0.09). 

Figure 4 shows two funnel plots of the included 
articles in this meta-analysis. The funnel plot 
for length of stay for eight studies [2, 4, 8, 9, 
11, 24-26] is shown in Figure 4A, and the out-
comes were within the 95% CIs and were sym-
metrically distributed, showing no evidence of 
publication bias. The funnel plot for the conver-
sion rate for eight studies [2, 4, 6, 9, 11, 24-26] 
is shown in Figure 4B, and the outcomes were 
also within the 95% CIs and were symmetrically 
distributed, showing no evidence of publication 
bias.

Discussion 

This review compared demographic and periop-
erative data between obese and nonobese 
patients who had undergone laparoscopic radi-
cal nephrectomy in nine studies. To the authors’ 
knowledge, this is the first meta-analysis on the 
association of obesity with clinical information 
on LRN patients. The 1039 patients who were 
enrolled in the nine selected studies could be 
separated into two subcategories, an American 
and an Asian subcategory. This information is 
valuable for urologists treating patients of dif-
ferent ethnic backgrounds.

No difference between the obese and non-
obese groups was found for tumor laterality, 
age and sex ratio in the current review (Table 
1). In the American subgroup, the tumor size of 
obese patients was smaller than that of non-
obese patients. This result might be due to an 
early diagnosis or an advanced diagnostic 
imaging examination for overweight individuals 
in America [27].

Traditionally, morbid obesity has been regarded 
as a relative contraindication for laparoscopic 
nephrectomy [28]. In addition, it is not recom-
mended that inexperienced urologists choose 
laparoscopic nephrectomy for morbidly obese 
patients. The association with more complica-
tions in obese patients is one of the most com-
mon reasons why morbid obesity has been con-
traindicated. Kwon SY et al. found that obese 
patients with T2 RCC had a higher complication 
rate [2]. In other types of laparoscopic urologic 
procedures, a higher likelihood of major (Cla- 
vien Classification ≥III) complications for obese 

patients was suggested in one systemic review 
and meta-analysis on laparoscopic partial ne- 
phrectomy [27]. However, this present review 
found no difference between the two groups 
regarding the total, major, and minor complica-
tion rates in both subcategories. 

Miyake H et al. and Anast JW et al. reported 
that the conversion rate to open surgery in 
obese patients were higher than that in non-
obese patients [6, 25]. However, this review did 
not find any support for a higher conversion 
rate in the obese group. Fugita O.E. found that 
the operation duration was longer in the obese 
group than in the nonobese group among 
Americans [24]. However, our meta-analysis 
demonstrated that OD differences were only 
found in the Asian subgroup, not in the American 
subgroup. The discrepancy between American 
and Asian patients might be due to the differ-
ence in the prevalence of obesity and the rele-
vant experience of urologists in different re- 
gions and countries. The primary outcome of 
EBL showed that obese patients in both regions 
had more blood loss during LRN. After omission 
of the low rated studies, there was no differ-
ence in EBL between obese and nonobese 
patients in both subcategories. 

However, there were some limitations to this 
review. First, all included articles were retro-
spective studies or were retrospectively de- 
signed. No RCTs or cohort studies of high qual-
ity were selected, which might lead to bias from 
surgeons and researchers. Second, these data 
were only provided by surgeons and studies 
from America, Japan and Korea. More samples 
from different regions are needed for more reli-
able evidence. Third, because the agreement 
and evidence of NOS varied, revisions and 
more detailed guidance for using the NOS are 
necessary [22]. Fourth, complete information 
on the operative approaches, transperitoneal 
or retroperitoneal, was not provided in all in- 
cluded articles, but previous studies had dem-
onstrated that different approaches did not 
influence outcomes [29, 30].

Subgroup analyses comparing different sexes, 
races, and case volumes of surgeons may clar-
ify the relationship between these factors and 
patient outcome. A multicentered, prospective, 
and well-designed study may further elucidate 
the truth.
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Conclusion

LRN can be performed in obese patients with 
numerous advantages, but some perioperative 
outcomes need to be considered with caution. 
Despite the evidence in this study being the 
strongest available evidence (Level 2b) for out-
comes of LRN between obese and nonobese 
patients, no completed or ongoing randomized 
trials have provided Level 1 support for either 
clinical profile. Based on the results of the cur-
rent meta-analysis, LRN can be performed for 
obese patients safely and efficiently. However, 
the perioperative outcomes of obese patients 
who undergo laparoscopic radical nephrectomy 
demonstrated larger estimated blood loss and 
longer operation duration in comparison to 
those of nonobese patients, which may provide 
more information to guide decision making in 
similar situations.
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Supplementary Figure 1. Forest plots of the demographic data.


