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ABSTRACT  
 
Technical difficulties which affect the outcomes of abdominal operations are common in obese 
patients, especially in rectal and gastric cancer cases. In several studies, it has been shown that 
increased body mass index (BMI) is associated with increased morbidity, reduced lymph node 
retrieval and prolonged hospital stay after colorectal surgery. The aim of this study was to assess 
the influence of obesity on the surgical outcomes (surgical margin, number of lymph nodes excised) 
of rectal cancer patients who were operated by open surgery. One hundred rectal cancer patients 
who underwent open surgery in a single center between January 2011 and August 2014 were 
included in this study. Patients were divided into two groups according to their BMI values. 
According to their preoperative BMI values, patients with a BMI of ≥30 kg/m2 (n=29) were defined as 
‘obese’. Patients with a BMI of <30 kg/m2 (n=71) were placed in the normal (non-obese) group. 
Demographic data, surgical margins, the number of lymph nodes retrieved and surveillance of both 
groups were compared. Obese and normal groups were statistically indifferent in terms of age, sex 
and stage of the disease. Comparison of the obese and normal groups showed no statistically 
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significant difference in terms of surgical margins and the number of lymph nodes retrieved. This 
study showed that obesity does not affect the surgical outcomes in rectal cancer. However, 
prospective studies with larger patient series are needed. 
 

 
Keywords: Rectal cancer; obesity; surgery; surgical success; body mass index. 
 
1. INTRODUCTION 
 
Obesity is a growing health problem in the world. 
The condition is related to many diseases like 
coronary artery disease, hypertension, liver 
steatosis, and stroke, and is also a known risk 
factor for endometrium, kidney, esophagus, 
stomach, pancreas, gallbladder, breast, colon, 
rectum, and thyroid cancer [1-3].  
 
In several studies, it has been reported that 
increased body mass index (BMI) is associated 
with increased morbidity, reduced lymph node 
retrieval and prolonged hospital stay after 
colorectal surgery [4,5]. Technical difficulties may 
affect the outcomes of abdominal operations in 
obese patients, especially in rectum and gastric 
cancer cases, and might as well be associated 
with surgical difficulty of the disease [6,7]. The 
BMI has been used to define the extent of 
obesity. According to the definition by the World 
Health Organization (WHO), a person with a BMI 
over 30 is defined as ‘obese’ in western 
countries. However, this range may differ based 
on the geography [8]. 
 
Several recent studies showed that obesity affect 
the outcomes of the surgery in terms of the 
lymph nodes dissected in breast and gastric 
cancer [9,10]. The aim of this study was to 
assess the influence of obesity on the surgical 
outcomes (surgical margin, number of lymph 
nodes excised) in rectal cancer patients who 
underwent open surgery. 
 
2. METHODS 
 
2.1 Patients  
 
All patients who underwent curative open 
surgery for rectal cancer at Bağcılar Training and 
Research Hospital between January 2011 and 
September 2014 were evaluated retrospectively. 
Patients who had been performed curative 
surgery for rectal cancer and whose preoperative 
BMIs had been recorded were included in the 
study. Exclusion criteria were a history of 
bariatric surgery and patients with colon cancer 
proximal to the rectosigmoid region. Follow-up of 

all patients after surgery were done according to 
the European Society for Medical Oncology 
(ESMO) guidelines [11]. 
 
The patients were divided into two groups as 
follows; those with a normal BMI (<30 kg/m²) and 
those with a high BMI (≥30 kg/m²) according to 
the WHO’s obesity definition. 
 
2.2 Statistical Analysis  
 
All statistical analyses were done using the 
NCSS (Number Cruncher Statistical System 
2007) statistical software (Utah, USA). A two-
tailed chi-square test or Fisher’s exact test was 
used to compare the categorical variables (e.g. 
gender, surgical margin, etc.). Independent 
paired-samples t-test or Mann-Whitney U test 
was used to compare the continuous variables 
(e.g. age). All statistical tests were two-sided, 
and values of p<0.05 were considered 
significant. 
 
3. RESULTS 
 
Between January 2011 and September 2014, 
158 patients were operated for colorectal cancer 
at the General Surgery Clinic of Bağcılar Training 
and Research Hospital. Of these, 118 had a 
rectal cancer. Due to lack of some data, 100 
patients were included in the study. Sixty-five 
(65%) were male and thirty-five (35%) were 
female. Median age was 60 (range: 29-90) and 
median BMI 27 (range: 19-41) kg/m². Seventy-
one patients (71%) had a BMI <30 kg/m² and 
twenty-nine (29%) had a BMI ≥30 kg/m². 
Abdominoperineal resection (Miles operation) 
was performed on 7 patients (7%) while low 
anterior resection was performed on the 
remaining 93 (93%). Proximal and distal surgical 
margins of all patients were negative. There was 
no statistically significant difference between the 
normal (non-obese) and obese groups in terms 
of age and gender (p=0.30 and p=0.78, 
respectively) (Table 1). 
 
Ten patients (14.08%) in the normal group and 
nine patients (31.03%) in the obese group had 
positive radial surgical margins; however, the 
different was not statistically significant 
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(p=0.089). No statistically significant difference 
was found between the mean number of lymph 
nodes excised in the normal (18.75±9) and the 
obese group (19.93±9) (p=0.56). Additionally, 
there was no significant difference between the 
two groups in terms of mean number of 
metastatic lymph nodes (normal group: 
1.86±3.74 and obese group: 3.31±5.287) 
(p=0.190) (Table 1). Mean number of lymph 
nodes excised was 19.81±9.44 in male patients 
and 18.31±7.91 in female patients. The 
difference between the two groups was also 
statistically insignificant (p=0.367). Mean number 
of metastatic lymph nodes were also similar; 
2.39±5.14 in males vs. 2.27±3.63 in females 
(p=0.891) (Table 2). 
 
Local recurrence rate after a median follow-up 
period of 18 (range: 6-49) months was 7.04% in 
the normal group and 3.45% in the obese group, 
again with a statistically insignificant difference 
(p=0.492). 
 
Subgroup analyzing of the patients who received 
neoadjuvant radiotherapy showed no statistically 
significant difference between the normal and 
obese groups in terms of age, gender, the 
number of retrieved lymph nodes and number of 
metastatic lymph nodes (p=0.642, 0.926, 0.524, 
and 0.212, respectively). 
 
4. DISCUSSION 
 
Obesity is increasing gradually all over the world. 
About one-third of adults in the United States are 
obese [12]. Obesity affects the surgical outcomes 

of abdominal cancer surgery, especially in gastric 
and rectal cancer cases [13]. Obesity presents 
with technical challenges especially in pelvic 
operations; may increase complications and as 
well affect the surgical and oncologic outcomes 
of colorectal surgery [14]. The impact of BMI on 
the surgical outcomes of rectal cancer surgery is 
less discussed in the literature. Research on the 
influence of BMI on the mean number of lymph 
nodes retrieved during rectal cancer surgery 
remains limited. 
 
According to the article published by Ballian et al. 
[1] increased BMI is associated with higher blood 
loss and increased duration of operation; 
however, does not affect the oncologic and 
survival outcomes. Some previous studies 
showed obesity may affect technical difficulties in 
laparoscopic surgery and increase conversion 
rate however others not [15,16]. 
 
In our study, we found that obesity did not affect 
the oncological outcomes (surgical margin 
positivity and lymph node retrieval) in rectal 
cancer surgery.  
 
It has been reported that obesity increases 
postoperative complications in the colorectal 
surgery but the oncologic outcomes were not 
discussed in these studies [17,18]. 
 
Makino et al. [19] compared the influence of 
obesity on both short and long-term outcomes 
after laparoscopic colon surgery, and similar to 
our findings, the authors found that BMI does not 
have an effect on the surgical and oncologic 
outcomes of both obese and non-obese groups. 

 
Table 1. Demographics and surgical characteristics of the patients (n=100) 

 
  <30 BMI  

(n=71) 
>30 BMI  
(n=29) 

p 

Age 59.52±12.99 58.14±14.49 0.641 

Gender Male 46 64.79% 19 65,52% 0,945 

Female 25 35.21% 10 34,48% 
Radial surgical margin Negative 61 85.92% 20 68,97% 0,089 

Positive 10 14.08% 9 31,03% 
Number of retrieved lymph nodes 18.75±9.27 19.93±8.71 0.557 

Number of metastatic lymph nodes 1.86±3.74 3.31±5.287 0.190 

Follow-up period (months) 22.31±15.99 19.86±13.09 0.467 

 
Table 2. Distribution of the removed lymph nodes by  gender (n=100) 

 
 Male  

(n=65) 
Female  
(n=35) 

p 

Number of retrieved lymph nodes 19.81±9.44 18.31±7.91 0.367 

Number of metastatic lymph nodes 2.39±5.14 2.27±3.63 0.891 
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Fig. 1. Distribution of the retrieved and metastati c lymph nodes in both groups  
 
In 2010, Chern et al. [20] reported that after 
neoadjuvant treatment of the T3 and T4 tumors 
in rectal cancer cases, BMI did not compromise 
the sphincter preservation or complete resection 
of the tumor. Our surgical outcomes were similar 
to their findings in terms of surgical margins. 
Males have a narrower pelvic anatomy than 
female patients that may give rise to technical 
difficulties during rectal cancer surgery and 
therefore may affect the outcomes of the surgery. 
However, in this study, there was no difference 
between male and female patients in terms of 
the number of lymph nodes retrieved.  
 
In this retrospective study, we evaluated the 
effect of obesity on oncological outcomes of 
rectal cancer. There are some limitations in this 
study which have to be acknowledged. This 
study was limited by its retrospective and                      
non-randomized nature and relatively short 
follow-up time. Due to the lack of preoperative 
data of the patients, we could not feature 
operation time, blood loss and postoperative 
complications. 
 
5. CONCLUSION 

 
This study has shown that obesity does not 
influence the surgical oncological outcomes in 
patients who underwent curative surgery for 
rectal cancer.  
 
CONSENT 
 
For this type of retrospective articles consent 
form is not needed. Thats why we did not get   
any consent form from the participants of the 
study. 

ETHICAL APPROVAL  
 
All authors hereby declare that all experiments 
have been examined and approved by the 
appropriate ethics committee and have therefore 
been performed in accordance with the ethical 
standards laid down in the 1964 Declaration of 
Helsinki. 
 

COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 
REFERENCES 
 
1. Ballian N, Yamane B, Leverson G, Harms 

B, Heise CP, Foley EF, Kennedy GD. Body 
mass index does not affect postoperative 
morbidity and oncologic outcomes of total 
mesorectal excision for rectal adeno-
carcinoma. Ann Surg Oncol. 2010;17: 
1606–13. 

2. Rickles AS, Iannuzzi JC, Mironov O, Deeb 
AP, Sharma A, Fleming FJ, Monson JRT. 
Visceral obesity and colorectal cancer: Are 
we missing the boat with bmi?. J 
Gastrointest Surg. 2013;17:133–143. 

3. Zhao ZG, Guo XG, Ba CX, Wang W, Yang 
YY, Wang J, Cao HY. Overweight, obesity 
and thyroid cancer risk: A meta-analysis of 
cohort studies. J Int Med Res. 2012; 
40:2041-50. 

4. Ballian N, Lubner MG, Munoz A, Harms 
BA, Heise CP, Foley EF, Kennedy GD. 
Visceral obesity is associated with 
outcomes of total mesorectal excision for 
rectal adenocarcinoma. J Surg Oncol. 
2012;105:365–370. 



 
 
 
 

Solmaz et al.; BJMMR, 14(10): 1-5, 2016; Article no.BJMMR.25148 
 
 

 
5 
 

5. Sakamoto K, Niwa S, Tanaka M, Goto M, 
Sengoku H, Tomiki Y. Influence of obesity 
on the short-term outcome of laparoscopic 
colectomy for colorectal cancer. J Minim 
Access Surg. 2007;3:98-103.  

6. Benoist S, Panis Y, Alves A, Valleur P. 
Impact of obesity on surgical outcomes 
after colorectal resection. Am J Surg. 
2000;179:275–81. 

7. Gendall KA, Raniga S, Kennedy R, Frizelle 
FA. The impact of obesity on outcome after 
major colorectal surgery. Dis Colon 
Rectum. 2007;50:2223–37. 

8. WHO Expert Consultation. Appropriate 
body-mass index for Asian populations    
and its implications for policy and 
intervention strategies. Lancet. 2004;363: 
157–163.  

9. Keskin O, Aksoy S, Babacan T, et al. 
Impact of the obesity on lymph node status 
in operable breast cancer patients. J 
BUON. 2013;18:824-30. 

10. Attaallah W, Uprak K, Javadov M, Yegen 
C. Impact of body mass index on number 
of lymph nodes retrieved in gastric cancer 
patients. Hepatogastroenterology. 2014; 
61:2425-7. 

11. Glimelius B, Tiret E, Cervantes A, Arnold 
D. On behalf of the ESMO Guidelines 
Working Group. Rectal cancer: ESMO 
Clinical Practice Guidelines for diagnosis, 
treatment and follow-up. Ann Oncol 
2013;24(suppl 6):vi81-vi88. 
DOI: 10.1093/ annonc/mdt240 

12. Kuczmarski RJ, Flegal KM, Campbell SM, 
Johnson CL. Increasing prevalence of 
overweight among US adults. JAMA. 
1994;272:205-11.  

13. Gendall KA, Raniga S, Kennedy R, Frizelle 
FA. The impact of obesity on outcome after 
major colorectal surgery. Dis Colon 
Rectum. 2007;50:2223–37.  

14. Benoist S, Panis Y, Alves A, Valleur P. 
Impact of obesity on surgical outcomes 
after colorectal resection. Am J Surg. 
2000;179:275–81.  

15. Tekkis PP, Senagore AJ, Delaney CP. 
Conversion rates in laparoscopic colorectal 
surgery. A predictive model with 1253 
patients. Surg Endosc. 2005;19:47–54. 

16. Rotholtz NA, Laporte M, Pereyra L,  
Zanoni G, Bun ME, Aued L, Lencinas S, 
Mezzadri NA. Predictive factors for 
conversion in laparoscopic colorectal 
surgery. Tech Coloproctol. 2008;12:27–31. 

17. Tekkis PP, Senagore AJ, Delaney CP, 
Fazio VW. Evaluation of the learning curve 
in laparoscopic colorectal surgery: 
Comparison of right-sided and left-sided 
resections. Ann Surg. 2005;242:83-91.  

18. Scheidbach H, Benedix F, Hügel O, Kose 
D, Köckerling F, Lippert H. Laparoscopic 
approach to colorectal procedures in the 
obese patient: risk factor or benefit? Obes 
Surg. 2008;18:66–70.  

19. Makino T, Trencheva K, Shukla PJ, Rubino 
F, Zhuo C, Pavoor RS, Milsom JW. The 
influence of obesity on short- and long-
term outcomes after laparoscopic surgery 
for colon cancer: A case-matched study of 
152 patients. Surgery. 2014;156:661-68. 

20. Chern H, Chou J, Donkor C, Shia J, 
Guillem JG, Nash GM, Paty PB, Temple 
LK, Wong WD, Weiser MR. Effects of 
obesity in rectal cancer surgery. J Am Coll 
Surg. 2010;211:55-60. 

_________________________________________________________________________________ 
© 2016 Solmaz et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited. 
 
 

 Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/13955 


