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ABSTRACT 

Aim: The relationship between obesity, body-mass index (BMI) and laparoscopic 

colorectal resection is unclear. Our object was to assess systematically the available 

evidence to establish the influence of obesity and BMI on the outcome of laparoscopic 

colorectal resection. 

Method: A search of PubMed/Medline databases was performed in May 2015 to 

identify all studies investigating the impact of BMI and obesity on elective laparoscopic 

colorectal resection performed for benign or malignant bowel disease.  Clinical end 

points examined included operation time, conversion rate to open surgery, post-

operative complications including anastomotic leakage, length of hospital stay, 

readmission rate, reoperation rate and mortality. For patients who underwent an 

operation for cancer, the harvested number of lymph nodes and long-term oncological 

data were also examined. 

Results: 45 studies were analysed, the majority of which were Level IV with only four 

level III case-controlled studies. Thirty comparative studies containing 23649 patients 

including 17895 non-obese and 5754 obese showed no significant differences between 
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the two groups with respect to intraoperative blood loss, overall postoperative 

morbidity, anastomotic leakage, reoperation rate, mortality and the number of retrieved 

lymph nodes in patients operated on for malignancy. Most studies, including 15 non-

comparative studies, reported a longer operation time in patients who underwent a 

laparoscopic procedure with the BMI being an independent predictor in multivariate 

analyses for the operation time.  

Conclusion: Laparoscopic colorectal resection is safe and technically and oncologically 

feasible in obese patients. These results, however, may be different outside high volume 

centres of expertise. 

 

What does this paper add to the literature? 

This is the most up-to-date review of the literature demonstrating the feasibility and 

safety of colorectal resection in obese patients.  

 

INTRODUCTION 

Worldwide, obesity has more than doubled in the last three decades with 39% of adults 

currently thought to be overweight while 13% are classified as obese.
1
 The increased 

incidence is expected to continue and has implications for colorectal surgeons not only 

because obesity is traditionally considered a risk factor for postoperative complications 

but also because of the potential challenges of laparoscopy in this population. In the 

United Kingdom, for example, 40% of colorectal operations in 2012% were performed 

laparoscopically compared with only 5% in 2005.
2
  

The increased prevalence of laparoscopic surgery has been accompanied by a reduction 

in the operative risk for many patients including those with class III obesity (body-mass 

index> 40kg/m2).
3
 The impact of obesity and body-mass index on the outcome of 
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laparoscopic colorectal surgery is, however, still unknown. While some surgeons have 

reported that laparoscopic colectomy can be safely performed in overweight and obese 

patients,
4
 others have noted the conversion rate to open surgery, the anastomotic 

leakage rate and the rate of complications to be greater compared with non-obese 

patients.
5-6

 Furthermore, it has also been argued that laparoscopic colorectal resection is 

technically more difficult in obese patients with some even suggesting that obesity is a 

relative contraindication. 
6-8

 Due to these assumptions, obesity has been an exclusion 

criterion in studies recruiting patients undergoing colorectal resections.
9-10

 The aim of 

this systematic review is to assess current evidence and establish the influence of 

obesity and body mass index on the outcome of laparoscopic colorectal resection.  

 

METHOD 

A search of PubMed and Medline databases was performed in May 2015 to identify all 

studies investigating the impact of body mass index (BMI) and obesity on the clinical 

outcome of elective laparoscopic colectomy performed for benign or malignant bowel 

disease.  A clinical trials database (www.clinicaltrials.gov) was also searched for 

randomised controlled trials. The search strategy included the text terms “laparoscopic”, 

“colorectal resection”, “colectomy” “obesity” and “body-mass index”. Studies assessing 

the impact of BMI and/or obesity on non-resectional laparoscopic colorectal procedures 

were excluded from the analysis.  The search strategy was restricted to articles written 

in English, with available abstracts, only involving human adult subjects from 1980-

2015. Selected articles were also cross-referenced by hand. Three reviewers (AH, SZ 

and YR) qualitatively assessed all studies using the Oxford Centre for Evidence-Based 

Medicine 2011 levels of evidence. Any disagreements were settled by consensus. A 
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diagrammatic illustration of the search process is shown in Figure 1. 

Clinical outcomes examined included operation time, conversion rate to open surgery, 

post-operative complications including anastomotic leakage, length of hospital stay 

(LOS), readmission rate, reoperation rate and mortality. Furthermore, for patients who 

underwent colectomy for cancer, a subanalysis was performed to assess the number of 

lymph nodes harvested and the disease-free and overall survival when available. 

 

RESULTS 

The literature search (Figure 1) revealed 45 studies summarised in Table 1.The majority 

were retrospective (level IV). Four studies were case-controlled (Level III).
11-14

 There 

were no randomised controlled trials. 

Thirty studies including 23649 patients compared the outcome of obese with non-obese 

patients. 
4-6, 11-37

 According to the definition of obesity used in the different studies, 

there were 17895 non-obese and 5754 obese patients. Most studies assessed the short-

term outcome following laparoscopic colorectal surgery and only two included data on 

the long-term outcome.
11, 19

 Sixteen studies reported data on the oncological results 
11, 

15-18, 20, 23-27, 29, 31, 34, 36, 38
, but only four included data on long-term survival. 

11, 20, 23, 25
 

The other 15 non-comparative studies mostly assessed the relationship between BMI 

and conversion, the outcome after conversion or the morbidity of laparoscopic 

colorectal resection 
38-51

  

The indication for colorectal resection was colorectal cancer in 22 studies. 
11, 16-18, 20, 22, 

24-30, 33-34, 38, 41-45, 48
 Five studies included only patients with benign aetiology such as 

inflammatory bowel disease or diverticular disease. 
4, 19, 28, 40, 47

 Other studies included 

both benign and malignant disease 
5-6, 12-14, 21, 31, 35-37, 39, 49-52

. In two studies the aetiology 

was not specified. 
15, 32

 Regarding the type of resection, eleven studies included only 

colonic resection 
4-5, 11, 17-18, 33-34, 36, 50-52

, nineteen colonic and rectal resection 
6, 12, 14-16, 21-

22, 24-25, 27, 30-32, 35, 37, 39, 42, 46, 49
, whereas ten only included rectal resection. 

20, 23, 26, 29, 38, 41, 

43-45, 48
 Very few studies included all types of procedure including restorative 
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proctocolectomy with ileal pouch anal anastomosis. 
13, 19, 28, 40, 47

 

 

PREOPERATIVE PERIOD 

Definition of obesity  

Most comparative studies defined obesity using BMI, but the cut-off point for obesity 

differed according to the region of origin. According to the WHO 
53

, European and 

American studies considered obesity to include patients with a BMI > 30. 
4-6, 11-14, 19-22, 

25-26, 28-29, 31-32, 35-37, 39, 45
 Most Asian studies defined obesity as a BMI > 25 

15-16, 18, 23-24, 27, 

30, 33
 according to the Japanese Society for the Study of Obesity and the Steering 

Committee of the Regional Office for Western Pacific of WHO 
54

, whereas others 

considered patients with BMI > 22 
17

, or >28 
34

 to be obese.  

Given the evidence of an association between visceral obesity and the metabolic 

syndrome, three studies measured the visceral fat area (VFA). 
18, 23, 33

 The VFA was 

measured using a cross-sectional computerised tomographic (CT) scan obtained at the 

level of the umbilicus or L4-L5. Two studies classified patients with VFA ≥ 130 cm
2  23, 

33 
as obese,

 
and another one used VFA ≥ 100 cm

2 
as the cut-off point.

18 
 

Comorbidity 

Co-morbidity was not systematically reported in all studies. Overall comorbid disease 

was significantly higher in obese patients in three studies. 
6, 18, 37

 Few studies reported 

significantly higher incidence of hypertension 
11, 18, 37

, cardiovascular disease 
14-15, 19, 23, 

28, 37
 or diabetes 

15, 25, 28, 37
 in the obese group.  The American Society of 

Anesthesiologists (ASA) score was significantly higher in the obese group in four 

studies. 
12-13, 29, 35

  

INTRAOPERATIVE PERIOD 

Anaesthetic difficulties  

None of the comparative studies reported intraoperative anaesthetic difficulties or 

elevated peak airway pressures that required interruption of the procedure. Anaesthetic 

difficulties were only mentioned as the reason for conversion in very few patients in 

two of the oldest studies. 
48, 50
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Operation time  

Operation time was significantly longer in the obese group in most comparative studies. 

4-5, 11-12, 14-19, 21-24, 27, 29, 32-33
 BMI was an independent predicting factor of the operation 

time in a multivariate analysis in two studies. 
11, 21

 Nevertheless, there were no statistical 

differences in twelve studies. 
6, 13, 25-26, 28, 30-31, 34-37, 45

 Interestingly, one study reported a 

shorter mean operation time in the obese group, although the difference was not 

statistically significant. 
36

  This study compared technical aspects and postoperative 

outcome in patients undergoing left hemicolectomy so the findings cannot not be 

generalised. 

 

Conversion 

The definition of conversion was very variable among the assessed studies. Conversion 

to an open procedure, according to each authors’ definition, ranged between 0-29% and 

it was similar in obese and non-obese patients in most studies. 
4, 11-13, 15-18, 22, 24, 26, 28, 30-31, 

33-34, 36-37, 39-40, 46
  Nevertheless, several studies reported a significantly higher conversion 

rate in obese patients 
5-6, 14, 19-20, 23, 25, 27, 29, 32, 38, 41-43, 48-52

, which ranged between 10.8-

45.8%, compared with 2.6-14% in non-obese patients. Multivariate analysis showed 

obesity to be an independent predictor for conversion to open surgery, together with 

male gender, Crohn’s disease (rather than ulcerative colitis) and intraoperative 

complications in a study involving various procedures for IBD including restorative 

proctocolectomy and ileoanal pouch formation. 
19

 In another study of restorative 

proctocoloctomy with ileoanal pouch in patients with ulcerative colitis or familial 

polyposis, the risk of conversion was increased eight-fold by an increase in the BMI by 

5 units.
47

 Similarly, obesity has been an independent predictor of conversion in a 

multivariate analysis. 
23

  

In three out of four studies that exclusively involved patients with rectal cancer, 

conversion was significantly higher in obese patients. 
20, 23, 29

 Singh et al reported that 

conversions in obese patients were mostly in rectal cancer operations. 
25
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The impact of conversion  

Few studies compared the outcome between converted and non-converted patients 

undergoing laparoscopic colorectal resections. Conversion was not associated with 

higher morbidity or longer hospital stay in four studies 
22, 29, 41, 49

 ,, but others reported a 

worse outcome in converted cases. 
38, 42-43, 47-48

 Marusch et al noted that more patients in 

the converted group required blood transfusion (36% vs. 12%, p<0.05) and had higher 

postoperative overall morbidity (47.7% vs. 26.1%, p<0.05). 
48

 Conversion has  also 

been associated with significantly longer operation time, greater blood loss and higher 

postoperative morbidity in some studies. 
38, 43

  

Nineteen studies reported on blood loss. In eight of them, blood loss was significantly 

higher in the obese group, 
12, 17, 19, 22-24, 27, 45

 whereas there were no statistically 

significant differences in all other studies. 
6, 11, 13, 15-16, 26, 30-31, 33-34

 In those in which 

blood loss was significantly higher in obese patients, differences in mean blood loss 

were limited to 25-103 mL, except in one study in which it was higher (mean 150mL 

for BMI 25-30 vs. 500mL for BMI>30, p=0.01). 
45

  

 

The surgical incision 

Three studies reported that the length of the surgical incision was significantly longer in 

the obese patients compared with those with normal weight group. 
13, 19, 34

 Differences 

in mean length were 4 vs. 4.5 cm (p=0.003) 
34

, 8.5 vs. 9.6 (p <0.001) 
19

 and 5 vs. 6.9 

(p=0.02) in one study that compared patients with normal weight than those with a BMI 

of over 40 kg/m
2
. 

13
  

 

POSTOPERATIVE PERIOD 

Morbidity and mortality 

Overall morbidity 

Morbidity tended to be higher in obese patients, but most studies did not show 

statistically significant differences in the overall incidence of postoperative 

complications. 
4, 11-17, 19-20, 22-23, 26-34, 36-37, 39-40

 Nevertheless, other studies reported overall 
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morbidity to be significantly higher in obese patients. 
5-6, 14, 18, 24-25, 44, 47

 Interestingly, in 

three of these studies higher morbidity did not correlate with longer hospital stay. 
5, 14, 18

 

An increased VFA was shown to be a predictive factor for postoperative complications, 

anastomotic leakage and surgical site infection in multivariate analysis. 
18

  

Wound infection 

Most studies that reported specifically on wound infection showed no statistically 

significant differences between obese and non-obese patients. 
5, 11-13, 16, 19, 22-23, 26-30, 32-33

 

Nevertheless, some investigators found significantly higher rates in the obese group. 
6, 

14-15, 18, 21, 24-25
 Wound infection was five times more frequent in obese patients in one 

study 
14

, and obesity was an independent risk factor for wound infection in multivariate 

analysis in two other studies. 
15, 21

  

Postoperative ileus 

Few studies assessed the incidence of postoperative ileus and most did not find any 

statistically significant difference between obese and non-obese patients. 
11-13, 16, 22, 24, 27, 

32
 In one study, ileus was significantly higher in the former (32.3% vs. 7.6%, p<0.01) 

but it was not clear whether this correlated with a longer hospital stay. 
6
 Another study 

reported more ileus in the obese group (13% vs. 3%, p<0.05) with hospital stay being 

more than double for obese patients converted to open surgery, although data provided 

in the study do not allow direct correlation between these two variables. 
25

  

Cardiopulmonary complications 

Eight of the ten studies that reported cardiopulmonary complications did not find 

significant differences between obese and non-obese patients. 
6, 11, 13, 16, 21-22, 31-32

 Despite 

the use of mechanical ventilation with positive end-expiratory pressure (PEEP) to 

prevent postoperative atelectasis, Bège et al reported significantly more respiratory 

complications (atelectasis) in the obese group (3.2% vs. 16.6%, p=0.02). 
29

 Systemic 

complications, especially pulmonary complications, were significantly higher in obese 

patients in another study, visceral obesity being the only significant independent risk 

factor for the development of systemic complications in the multivariate analysis. 
30
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Anastomotic leakage 

Most of the 26 comparative studies with available data, showed no differences in the 

incidence of anastomotic leakage between obese and non obese patients, 
6, 11-17, 19, 22-23, 

25-34, 36-37
 with only three studies reporting significantly higher rates of leakage in the 

former. 
5, 18, 24

 One of these studies involved 1194 patients operated on for colorectal 

cancer and the multivariate analysis showed that rectal cancer and obese II group (BMI 

>30) were independent predictive factors for anastomotic leakage. 
24

  

Reoperation  

Reoperation rates in obese and non-obese were similar in most of the studies in which 

this variable had been reported. 
4, 13-14, 19, 22, 28, 32-33, 36-37

 Only one study reported 

significantly higher reoperation rates in the pre-obese (BMI 25-28) compared with non 

obese patients (2 out of 11 cases, 18.2% vs. 1 out of 49 cases, 2%; p=0.047), whereas 

there were no reoperations in the obese group. 
34

 Two articles reported on reoperations 

for incarceration of small bowel into a port site but they were not in obese patients 
34

 or 

they did not specify the group.
31

  

Long-term surgical outcome  

Very few articles reported on long-term surgical outcome. With a median follow-up of 

37 months there were no differences between the incidence of incisional hernia in one 

study (9% vs. 9%, p >0.99) 
11

, whereas it was significantly higher in obese patients in 

another at a mean follow up of 61 months (4.7% vs. 0.6%, p=0.021). 
19

 Singh et al 

reported two cases of incisional hernia formation in the obese group, while there were 

none in the non-obese, but the duration of follow-up was unclear. Another study did not 

find differences in the incidence of port-site hernia formation when comparing both 

groups but, likewise, length of follow-up was not specified. 
37

  

Mortality 

None of the comparative studies that reported on mortality showed any statistically 

significant difference between obese and non-obese patients. 
4-5, 11-13, 15-17, 19-20, 22-25, 27-28, 

31-33, 37
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Hospital stay   

Most studies did not find any statistically significant difference in the length of hospital 

stay between obese and non-obese patients. 
4-5, 11-16, 18-20, 22-23, 26, 28-32, 34-35, 37

 A few 

studies reported a longer hospital stay in obese patients 
6, 21, 24, 27, 33

 and in most it 

correlated with a higher morbidity in these patients. 
6, 21, 24, 33

 Singh et al did not find 

any difference in the proportion of  laparoscopically completed cases, but hospital stay 

of converted cases was significantly longer in the obese. 
25

 In one study the length of 

hospital stay was significantly shorter in the obese group (7 vs. 9 days, p<0.01).
36

 

 

ONCOLOGICAL DATA 

Number of harvested lymph nodes  

Most of the sixteen studies that compared the oncological safety between obese and non 

obese patients showed no statistically significant difference in the number of retrieved 

lymph nodes (Table 2). 
11, 15-17, 25-26, 29, 31, 34, 36, 38

 Nevertheless, others have reported 

significantly fewer harvested lymph nodes, 
18, 20, 24

 although the mean number of nodes 

was over 12 in all the groups. Park et al reported significantly higher harvested lymph 

nodes in non-obese patients compared with those with a BMI of 25-29.9 kg/m
2
 (27.4 vs. 

24.3, p= 0.004), but there were no differences between non obese patients  and those 

with a BMI of over 30 kg/m
2
 (27.4 vs. 26.2, p= 0.908). 

27
 Interestingly, Kang et al 

reported significantly fewer patients with less than 12 retrieved lymph nodes in the 

obese group when they were classified according to the visceral fat area (VFA) (65.5% 

vs. 34.5%, p=0.002) but there were no differences when groups were based on BMI 

(43% vs. 40%, p=0.73). 
23

  

Long-term oncological outcome 

Few studies reported overall survival and disease-free survival (Table 2). 
11, 20, 23, 25

 Two 

studies on rectal cancer 
20, 23, 25

 and two on colorectal cancer 
11, 25

 found no difference in 

overall survival and disease free survival between obese and non-obese patients. 
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DISCUSSION  

Advances in surgical expertise and technology have resulted in the increased uptake of 

laparoscopic surgery worldwide.
55-56

 Several studies point to its increasing acceptance 

in the treatment of colorectal cancer and benign colorectal conditions. 
57-59

 Similarly, 

obesity has also been increasing worldwide with many clinicians describing it as an 

epidemic. 
60-61

 The impact of obesity on the outcome of laparoscopic colorectal surgery 

is currently debated but this comprehensive systematic review has demonstrated that 

laparoscopic colorectal resection performed in obese patients is feasible, safe and 

reproducible with similar results compared with non-obese patients although the 

operation time is, unsurprisingly, prolonged. In conjunction with any unavoidable 

anaesthetic difficulty in intubation or ventilation this highlights the importance of 

careful preoperative planning including adequate operating theatre time and surgical 

assistance. 

BMI has been used worldwide to define obesity, being over 30 kg/m
2 

in the Western 

population according to the WHO classification
53

 Asian populations, however, have a 

higher proportion of body fat and prominent abdominal obesity compared with people 

of  European origin with similar BMI values. 
62

 A WHO consultation addressed this 

debate and a BMI of over 25 kg/m
2 

is widely accepted as cut off for obesity in Asian 

populations. 
63

 Also, BMI does not accurately correspond with intracorporeal fat 

distribution. 
64

 This is particularly relevant to intra-abdominal surgery and laparoscopy 

from a technical point of view. The measurement of visceral obesity using the visceral 

fat area (VFA), measured by cross-sectional imaging, has been proposed as an 

alternative to BMI.  
33, 65

 There is a relation between VFA measured at the level of the 

umbilicus and total volume of visceral fat. 
66-67

 The study by Kang et al has shown that 

visceral fat obesity is a more reliable predictor of outcome than BMI in patients 

undergoing laparoscopic total mesorectal excision. 
23

 In this review, obesity was defined 

using BMI, but the cut-off point for obesity differed according to the geographical 

region of origin.  European and American studies considered as obese those patients 

with a BMI of over 30 kg/m
2
. 

4-6, 11-14, 19-22, 25-26, 28-29, 31-32, 35-37, 39, 45
 Most Asian studies 

defined obesity as a BMI over 25 kg/m
2
 
15-16, 18, 23-24, 27, 30, 33

 according to the Japanese 

Society for the Study of Obesity and the Steering Committee of the Regional Office for 

Western Pacific of the WHO 
54

, whereas others considered patients to be obese with a 

BMI of over 22kg/m
2
  

17
, or 28 kg/m

2
. 

34
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Obesity is associated with comorbidity including glucose intolerance, dyslipidemia, 

diabetes, hypertension, kidney failure and depression. 
68

 The accompanying 

pathophysiological alterations in obese patients may result in intraoperative anaesthetic 

difficulties and perioperative management mainly from a respiratory point of view, due 

to reduced vital capacity, atelectasis, decreased chest wall compliance, hypoxaemia and 

water and electrolyte replacement. 
69

 Co-morbidity was not systematically reported in 

all studies in this review and none of the studies reported intraoperative anaesthetic 

difficulties. Moreover, many of the postoperative problems which could have been 

expected to occur in obese patients such as hyperglycaemia have not been reported in 

the analysed publications.  

The operation time was significantly longer in obese patients in a number of studies. 
4-5, 

11-12, 14-19, 21-24, 27, 29, 32-33
 BMI was an independent predicting factor for operation time in 

a multivariate analysis in two studies. 
11, 21

 The increased visceral fat in obese patients 

may contribute to the increased technical difficulty of the procedure with respect to 

visualization of vascular structures in the mesentery, mobilization of bowel and 

manoeuvering instruments in a restricted space. 
16, 27

 An important factor possibly 

contributing to a higher operation time is the surgeon’s learning curve. Laparoscopic 

colorectal surgery is technically complex, with a lower adoption rate than other 

laparoscopic procedures and with an estimated learning curve of between 30 and 60 

cases with some authors suggesting that larger numbers of cases are required to surpass 

the learning curve. 
52, 70-71

 The learning curve also has an impact on the conversion rate 

8, 43
, which in turn may influence postoperative morbidity. 

38, 42-43
 More effective 

simulation training in a risk-free environment could be used to reduce the learning 

curve.
72

  Male gender associated with a narrower pelvis, previous irradiation, T4 

tumours and lower location  of the tumour have been shown to be associated with a 

higher conversion rate in laparoscopic rectal resection. 
43, 45

 These problems were once 

thought to support the adoption  of robotic surgery to facilitate pelvic dissection in 

obese male patients, but the recently reported ROLARR trial which included at least 

500 patients failed to demonstrate any significant benefit of robotic pelvic dissection. 

Conversion was also significantly associated with a longer operation time, greater blood 

loss and higher postoperative morbidity in other studies. 
38, 43

 In this review, the 

conversion rate in the studies ranged between 0-29% and was similar in obese and non-
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obese patients in most of these. 
4, 11-13, 15-18, 22, 24, 26, 28, 30-31, 33-34, 36-37, 39-40, 46

 Some studies 

reported a significantly higher conversion rate in obese patients. 
5-6, 14, 19-20, 23, 25, 27, 29, 32, 

38, 41-43, 48-52
  

Laparoscopic colorectal surgery offers the potential of early ambulation and oral intake 

and a shorter hospital stay. 
73

 
74

 Enhanced recovery programmes, which are an 

important development in postoperative management 
75

, have further reduced the 

postoperative hospital stay. 
76

 There is, however, a shortage of studies investigating 

enhanced recovery programmes in laparoscopic colorectal surgery.
77

 In this review, the 

time to oral intake and ambulation was variable following an expectant approach 
11, 17-19

 

and few studies followed a fast-track protocol or an enhanced recovery programme. 
25, 29

 

Most studies in this review did not find any statistically significant difference in the 

length of hospital stay between obese and non obese patients. 
4-5, 11-16, 18-20, 22-23, 26, 28-32, 

34-35, 37
 Singh et al found no difference in the laparoscopically completed cases, but 

hospital stay of the converted cases was significantly longer in obese patients. 
25

 

 

There were no significant differences in the obese and non-obese groups with respect to 

intraoperative blood loss, overall postoperative morbidity, anastomotic leakage, 

reoperation rate and mortality, which indicate that laparoscopic colorectal resection is 

safe and technically feasible in obese patients. Postoperative morbidity tended to be 

higher in obese patients, but most studies did not show statistically significant 

differences in the overall incidence of postoperative complications. 
4, 11-17, 19-20, 22-23, 26-34, 

36-37, 39-40
 Some studies reported overall morbidity to be significantly higher in the obese 

5-6, 14, 18, 24-25, 44, 47
 and in three of these studies a higher morbidity did not correlate with a 

longer hospital stay. 
5, 14, 18

 Increased VFA was shown to be a predictive factor for 

postoperative complications, anastomotic leakage and surgical site infection in a 

multivariate analysis. 
18

  

Most studies that reported specifically on wound infection showed no statistically 

significant differences between obese and non-obese patients 
5, 11-13, 16, 19, 22-23, 26-30, 32-33

 

,but few studies defined wound infection in accordance with the Centers for Disease 

Control (CDC) criteria 
18, 21, 33

. Only a few studies assessed the incidence of 

postoperative ileus and most of these did not find any statistically significant difference 

between obese and non-obese patients. 
11-13, 16, 22, 24, 27, 32

 While one study reported a 
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prolonged ileus in the obese group (13% vs. 3%, p<0.05) with hospital stay being more 

than double for obese patients converted to open surgery, the data provided in the study 

does not allow correlating these two variables. 
25

 Most studies that reported on cardio-

pulmonary complications did not find any significant differences between obese and 

non-obese patients. 
6, 11, 13, 16, 21-22, 31-32

 The pathophysiological alterations in respiratory 

function that accompany obesity pose a challenge in postoperative management and 

Bège et al. reported significantly more respiratory complications (atelectasis) in the 

obese group (3.2% vs. 16.6%, p=0.02). 
29

 This occurred despite the use of mechanical 

ventilation with positive end-expiratory pressure (PEEP) to prevent postoperative 

atelectasis in this study. 

Laparoscopic colorectal surgery gives comparable oncological results in the number of 

harvested lymph nodes, resection margin clearance, disease-free survival, overall 

survival and recurrence compared with open surgery. 
78-79

 Most of the studies included 

in this review showed no difference in oncological parametres between obese and non-

obese patients including the number of retrieved lymph nodes. 
11, 15-17, 25-26, 29, 31, 34, 36, 38

 

Four studies did not find any difference in overall and disease free survival between 

obese and non-obese patients. 
11, 20, 23, 25

 This indicates that laparoscopic colorectal 

surgery is oncologically feasible, but further studies investigating the long-term 

oncological outcome are warranted. 

One of the most complex colorectal operations might be restorative proctocolectomy 

(RPC). Efron et al compared 31 obese with 31 non-obese patients who underwent this 

operation laparoscopically 
80

. They reported not only a significantly higher longer 

operation time but also a significantly higher rate of postoperative pelvic sepsis in the 

obese group. Thus, not all data can be extrapolated to all clinical situations. Similarly, 

Kinle et al
45

, noted a a higher conversion rate in patients with an “elevated BMI” 

undergoing laparoscopic RPC. 

This detailed systematic review of the literature has demonstrated that laparoscopic 

colorectal resection is  safe and technically and oncologically feasible in obese patients, 

but the results may be different in regional colorectal units compared with high volume 

centres of excellence. 
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Figure 1. – PRISMA diagram illustrating the search strategy 
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