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Introduction

In recent years, it has been found that the rate of postop-
erative short-term complications and tumor clearance in 
laparoscopic surgery for rectal cancer is comparable with 
open surgery. However, laparoscopic surgery for rectal 
cancer due to technical difficulty in detecting1 pelvic vis-
cera, dissection, and preservation of the sphincter is a 
more complex method and technically challenging even 
for skillful surgeons.2

Over time, increased experiences of surgeons have led 
to reduced surgical time and postoperative complica-
tions.3 However, to date no valid evidence is available on 
differences in sexual and urinary functions of patients 
after laparoscopy compared to open surgery.1

Anastomotic leakage is a major morbidity in colorec-
tal surgery. Risk factors for anastomotic leakage include 
male sex, obesity, tobacco use, immunosuppression, 
thrombocytosis, greater operative duration, and emer-
gency operation.4

The aim of this study was to evaluate the complica-
tions and outcomes of patients with rectal cancer who 

underwent laparoscopic surgery and colorectal anasto-
mosis with 3 techniques: coloanal anastomosis with 
diverting stoma, coloanal anastomosis without ostomy, 
and delayed coloanal anastomosis.

Materials and Methods

This cross-sectional survey study was approved by the 
ethics committee of Mashhad University of Medical 
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Abstract
Purpose. This study aimed to assess the impact of 3 anastomotic techniques after laparoscopic rectal cancer resection. 
Methods. In a cross-sectional study, the data of 155 patients who underwent surgery for rectal cancer were retrieved. 
An anastomosis was created between the left colon and anal canal with 3 different methods: coloanal anastomosis with 
protective ileostomy (group A), coloanal anastomosis without ostomy (group B), and delayed coloanal anastomosis 
(group C). The rates of anastomotic problems (leakage, peritonitis, and collection) were calculated for each treatment 
method. Multivariate analysis was used to verify the effect of anastomosis techniques. Results. In 5 (3.2%) patients, 
peritonitis was observed in which 3 (9.7%) of them belonged to group B and 2 (4.1%) belonged to group C. In 9 
(5.8%) patients, presacral collection and anastomotic leakage were observed; 4 (8.2%) patients belonged to group 
C, 4 (12.9%) patients to group B, and 1 (1.3%) patient to group A. Postoperative obstructions occurred in 5 (10.2%) 
patients of group C, 2 (6.5%) patients of group B, and 2 (2.7%) patients of group A. Rectovaginal fistula was detected 
in 2 patients from group B. Conclusions. Laparoscopic surgery of rectal cancer with transanal method is reliable and 
acceptable in terms of oncologic and surgical results. This study showed the best results in patients who had protective 
ostomy.
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Sciences (920592). Study population included patients 
with rectal cancer who underwent laparoscopic surgery 
and tumor resection after neoadjuvant chemoradiother-
apy in major hospitals of Mashhad University of 
Medical Sciences, Mashhad, Iran, between June 2011 
and April 2014. All patients were operated on by the 
same surgeon.

Preoperative Studies

To determine the place and stage of tumors, preoperative 
evaluations including physical examination, biochemical 
evaluations, colonoscopy and biopsy, abdominal and pel-
vic computed tomography scanning or ultrasonography, 
and thoracic computed tomography or chest X-ray were 
performed. A few patients underwent abdominal and pel-
vic magnetic resonance imaging scan or intraluminal 
ultrasonography. T1 and M1 tumors were excluded. 
There were no exclusions based on age or comorbidities, 
and every patient with a World Health Organization per-
formance status of 0 to 2 was included in the study.

Neoadjuvant and Adjuvant Treatment

All patients underwent neoadjuvant chemoradiotherapy. 
The standard protocol of radiotherapy was 50.4 Gy in 5 to 
6 weeks with daily capacitabine with defined doses and 
titration schedules. An interval of 6 to 8 weeks to do lapa-
roscopic surgery was determined. Adjuvant chemother-
apy was according to surgical stage with one of the 
following regimens: FOLFOX, XELOX, or single capac-
itabine with standard doses and schedules.

Method of Surgery

In all patients, mechanical bowel preparation was per-
formed utilizing polyethylene glycol solution 24 hours 
before surgery. Preoperative prophylactic antibiotics 
included cefazolin and metronidazole.

In supine position with laparoscopic approach, the 
mesenteric vessels were ligated. The rectum, sigmoid, 
left colon, and distal of the transverse colon were dis-
sected and mobilized. Then in lithotomy position, rectum 
and sigmoid were pulled through the anus and removed 
completely. An anastomosis was created between the left 
colon and distal of the rectum or anal canal. In some of 
the patients, a J-shaped pouch was created. Finally, sur-
gery was completed with 1 of the 3 different methods of 
coloanal anastomosis with protective ileostomy (group 
A), coloanal anastomosis without ostomy (group B), and 
delayed coloanal anastomosis (group C). In the last 
group, up to 10 cm from the colon was pulled out of the 
anus and was removed after 1 to 2weeks conserving the 
adhesion between the anal canal and colon. Finally, a 

hand-sewn anastomosis was performed. After surgery, all 
patients had a standardized follow-up program. All 
patients in the group without ostomy underwent radio-
graphic evaluation with gastrographin on the third to fifth 
postoperative day.

Statistical Methods

We used the descriptive statistics to describe the data and 
statistical inference to compare the qualitative data such 
as Pearson χ2 test and Fisher’s exact test, and to compare 
the numerical variable one-way ANOVA and Kruskal-
Wallis test were used. To evaluate the normality distribu-
tion for the numerical variables, the Shapiro-Wilk and 
Lilliefors tests were used. In each test, the significance 
level was 5%.

Results

The studied patients comprised 92 (59.4%) men and 63 
(40.6%) women with the mean age of 52.1 ± 12.2 years. 
We performed 75 (48.4%) cases of coloanal anastomoses 
with diverting stoma, 31 (20.0%) coloanal anastomoses 
without stoma, and 49 (31.6%) delayed coloanal anasto-
moses. The demographic data of the patients and tumor 
characteristics are shown in Table 1. The mean operative 
time was 209.10 ± 14.37 minutes.

Surgical complications were evaluated in 2 categories. 
The first category was related to laparoscopic and trans-
anal approach, and the second one was related to the colo-
anal anastomosis technique. In the first category, bleeding 
occurred in 4 (2.6%) patients among whom 2 (50.0%) 
cases were managed with pelvic packing and 2 others 
(50.0%) with relaparoscopy. During the surgery, ureteral 
injury occurred in 1 (0.6%) patient, which was recon-
structed laparoscopically. We also observed 1 case (0.6%) 
of iatrogenic colon injury, which was managed with 
relaparoscopy and ostomy.

The operation was completed with 3 different techniques, 
and related complications were explored separately.

In 5 (3.2%) patients, peritonitis and abdominal sepsis 
were observed in which 3 (9.7%) patients belonged to the 

Table 1. Demographic Data of the Studied Patients and 
Tumor Characteristics.

Variables Group P

Sex—male, number 
(percentage)

A: 46 (61.3%) .886
B: 18 (58.1%)
C: 28 (57.1%)

Age (years), mean ± SD A: 53.0 ± 11.6 .307
B: 49.1 ± 12.2
C: 52.6 ± 13.0
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group B and 2 (4.1%) patients belonged to group C, and the 
difference between the groups was significant (P = .016).

In 9 (5.8%) patients, presacral collection and anasto-
motic leakage were observed; 4 (8.2%) patients belonged 
to group C, 4 (12.9%) patients to group B, and 1 (1.3%) 
patient to group A, and the difference between the groups 
was significant at the level of 5% (P = .022).

Postoperative obstructions occurred in 5 (10.2%) 
patients of group C, 2 (6.5%) patients of group B, and 2 
(2.7%) patients of group A, and the frequency distribu-
tion was not significant in the groups (P = .184). 
Complications related to anastomosis techniques are 
shown in Table 2.

Rectovaginal fistula was observed in 2 (6.5%) patients 
who belonged to group B.

The mean follow-up was 16.4 ± 10.0 (range = 0-50) 
months. During the follow-up, the recurrence was 
observed in 16 (10.3%) patients including 6 (37.5%) 
cases with systemic metastasis and 10 (62.5%) with local 
recurrence. The distribution of local recurrence was not 
significantly different in the 3 groups (P = .052). We had 
1 (0.65%) perioperative death due to bleeding caused by 
pelvic sepsis. The overall mortality rate was 6.5% that in 
9 (90.0%) cases was due to recurrence and 1 (10.0%) due 
to extensive arterial embolism.

Discussion

Laparoscopic colorectal resection has become popular in 
the recent past decades. Results of several clinical trials 
have shown that laparoscopic colectomy is associated 
with better inflammatory response, shorter hospital stay, 
faster recovery, and comparable long-term oncologic out-
come with open surgery. On the other hand, minimally 
invasive surgery for rectal cancer is still controversial, 
because of anatomical complexity of the pelvis and the 
need for technical expertise for total mesorectal excision 
(TME) and preservation of the autonomous nerves.5

Perineal dissection of the lower rectum using transanal 
approach has been previously reported. In open surgery, 
this procedure is used to facilitate the preservation of the 
sphincter in distal tumors. In laparoscopic surgery, trans-
anal approach is suggested to facilitate the dissection of 

large tumors in patients with narrow pelvis. Due to poten-
tial technical and oncologic superiority of perineal dis-
section, in laparoscopic resection of lower rectum, some 
suggest this approach instead of common abdominal dis-
section.6 In the current study, dissection was performed 
with transanal methods, and in all patients, even in 
advanced cases, tumor was resected with suitable mar-
gins. It seems no matter how much closer to the anus the 
tumor is, dissection through the transanal route or trans-
perineal approach is easier and can be performed with 
more secure margins.

Studies show that patients with ostomy have a lower 
quality of life compared to the patients without ostomy.7 
Accordingly, the next step was taken to improve the 
quality of life of patients with preservation of the anal 
sphincter. Studying the failure patterns resulted in accep-
tance of a margin less than 2 cm, and recent advances in 
bowel stapling techniques and also the introduction of 
intersphincteric resection, along with improving the neo-
adjuvant techniques have all made the coloanal anasto-
mosis possible after the low rectum excision.8 The result 
is an increased number of sphincter preservation surger-
ies even when the tumors are located very low in the 
rectum.7

In low rectal cancer, by performing TME with trans-
anal pull-through and coloanal anastomosis, surgeons can 
achieve a proper distal margin, and at the same time can 
preserve the anal sphincter. In addition, this technique has 
been recently considered as a natural orifice specimen 
extraction method reducing injury to the abdominal wall.9 
A published report showed TME with coloanal anasto-
mosis has perfect oncologic outcomes.10 In our center, we 
routinely perform TME and transanal pull-through as the 
first choice for the tumors located in low rectum as well 
as for the cases included in this study.

Also, use of staplers is common in our center. Half of 
the patients had hand-sewn anastomosis and the rest with 
staplers.

The need to acquire advanced skills in laparoscopic 
surgery is still an obstacle to public use of this method in 
colorectal surgery. It requires identification of the tissue 
without harming the adjacent structures such as the pros-
tate, vagina, and the hypogastria. Moreover, often 
colorectal anastomosis makes this surgery more complex. 
So, at first, a training course is essential and frequent rep-
etition of surgery may lead to the surgeon acquiring nec-
essary skills to perform this complex operation without 
increasing morbidity, death, or threatening long-term 
oncologic results.11 In our study also, the same event 
occurred and one case of ureteral damage was observed 
in 30 primary patients during the learning curve period, 
but not in any of the other patients.

Anastomosis leakage is a major cause of disability and 
death after colorectal surgery. Especially, anastomosis 

Table 2. Complications Related to Anastomosis Techniques.

Peritonitis, 
Abdominal 

Sepsis

Presacral 
Collection, 

Leakage Obstruction

Group A 0 1 (1.3%) 2 (2.7%)
B 3 (9.7%) 4 (12.9%) 2 (6.5%)
C 2 (4.1%) 4 (8.2%) 5 (10.2%)

P .016 .022 0.184
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leakage in colorectal cancer surgery increases the risk of 
local recurrence and poor prognosis.12,13

Preoperative radiotherapy in addition to the male sex, 
hypoalbuminemia, obesity, malnutrition, intestinal 
obstruction, and peritonitis has been introduced as a pos-
sible risk factor in some studies.14 Moreover, the use of 
steroids before surgery, longer operative time, and surgi-
cal area contamination are introduced as independent risk 
factors for anastomotic clinical leakage after elective 
resection of colorectal cancer.13 A diversion stoma is used 
to reduce complications related to leakage after ultralow 
anterior resection. However, the routine use of diverting 
stoma is controversial because of complications related to 
its creation and closure. Surgeons should be aware of 
high danger in such patients to be able to decide whether 
creation of a diverting stoma during surgery is required. 
Many researchers believe that the patients who have been 
treated with TME and neoadjuvant chemoradiotherapy 
need diverting stoma after ultralow anterior resection in 
open surgery. Meanwhile, they are also willing to use 
diverting stoma in laparoscopic surgery of rectal cancer 
with sphincter preservation.15

In addition to the high risk of complications and post-
operative immediate morbidity and mortality, anastomotic 
leakage, along with poor condition of the body, severe 
obesity, and the advanced TNM stage also have similar 
negative impact on decreasing patients’ survival.16

In our patients, presacral collection and local leakage 
were observed in 9 patients, of which 4 cases were in the 
group with prolapse, 4 in the group without ostomy, and 
only 1 in the group with ostomy. All these patients 
improved with blind ostomy (an ostomy without laparot-
omy or laparoscopy in which a 2 to 3 cm incision was 
made in right lower quadrant; and after detecting the intes-
tine, it was matured. Most anastomosis leakage occurred 
in group C and then in group B, and the lowest rate of 
leakage was seen in group A. It should be noted that all the 
patients in the group without ostomy underwent radio-
graphic evaluation with gastrographin at 3 to 5 postopera-
tive days, which demonstrated no local leakage.

Peritonitis and bleeding are also considered as the fatal 
complications of surgery. Among patients of this study, 5 
cases of peritonitis were observed, which were managed 
with relaparotomy and ostomy. The statistics also showed 
early detection of complications and timely medical inter-
vention. Therefore, the chance of patient’s improvement 
in case of fatal complications was provided. The periop-
erative mortality rate in patients of this study, which was 
<1%, suggests that laparoscopic surgery of rectal cancer 
was associated with an acceptable mortality rate.

According to the statistics of the Swiss Association 
for Laparoscopic and Thoracoscopic Surgery, the 
complications during laparoscopic colorectal resec-
tion was calculated as 8.4%. The most common 

complications were related to the damages to solid 
organs and bleeding.17

In the study of Riss et al, intraoperative problems were 
reported in 5.3% of patients and the major cases were 
associated with the injuries to the intestine, anastomosis, 
and issues related to anesthesia and bleeding.18 In our 
patients, bleeding occurred in only 4 patients of whom 2 
were managed with pelvic packing and 2 others with 
relaparoscopy. Also, 2 cases of rectovaginal fistula were 
observed in female patients in the group without ostomy. 
One of them was managed with medical treatment and 
the other one with diverting ostomy.

In the study of Huebner et al, after matching medical 
conditions such as diabetes, advanced age, and American 
Society Anesthesiology physical status score, early detec-
tion of postoperative complications and especially post-
operative ileus were associated with taking early action, 
which resulted in faster discharge of the patients. So, in 
clinical practice, more precise attention to slow recovery 
process is recommended.19 In our study, 9 cases with 
obstructive symptoms after surgery were observed, which 
were treated as follows: in 6 patients with relaparoscopy, 
in 2 patients with laparotomy, and in the other remaining 
patient with medical treatment.

Ng et al in their study showed that laparoscopic resec-
tion surgery with sphincter preservation for rectal cancer 
was associated with higher quality of life and less male 
sexual problems during the first year after surgery com-
pared with open surgery. Other advantages of laparo-
scopic technique such as better physical activity and less 
urinary and intestinal problems were evident just during 
a short-time follow-up. It is noteworthy that nearly 30% 
of patients who survived rectal cancer, after surgery due 
to idiopathic injuries to pelvic nerves, are complicated 
by urinary disorders and sexual dysfunction. Intestinal 
dysfunction and fecal incontinence after sphincter pres-
ervation surgery and radiotherapy are not uncommon.20

According to the results of the study by Xingmao et al, 
complete laparoscopic resection through natural orifice 
specimen extraction in selected patients with sigmoid 
colon or rectum cancer has some advantages including 
less blood loss, less pain, faster recovery of bowel func-
tion, and shorter hospital stay compared with laparo-
scopic-assisted resection.21

According to the study of Denost et al, in low rectal can-
cer, perineal dissection of rectum decreases the risk of posi-
tive margin tissue of resection compared with the conventional 
method of dissection through the abdomen. Due to this prob-
lem, the method of perineal dissection of rectum can be intro-
duced as a standard method in the resection of low rectal 
cancer with sphincter preservation.6 As in our patients, the 
resected margin was free in 140 (90.3%) of cases, resection 
had a margin of 0.5 to 1 cm in 13 (8.4%) cases, and margin of 
resection was involved in 2 (1.3%) cases.
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Conclusions

This study showed that the best results were observed in 
patients who had protective ostomy, and ostomy signifi-
cantly decreases postoperative complications.
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