
© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(4):1508-1518 | https://dx.doi.org/10.21037/jgo-24-537

Original Article

The impact of transanal drainage tube on the incidence of 
anastomotic leakage and small bowel obstruction in radical 
surgery (Dixon) for rectal cancer: a retrospective cohort study

Zihao Wang, Huachi Li, Haoran Tao, Min Xie, Shaozhong Wei, Zhiguo Xiong

Department of Gastrointestinal Surgery, Hubei Cancer Hospital, Tongji Medical College, Huazhong University of Science and Technology, Hubei 

Provincial Clinical Research Center for Colorectal Cancer, Wuhan Clinical Research Center for Colorectal Cancer, Wuhan, China

Contributions: (I) Conception and design: Z Wang; (II) Administrative support: S Wei, M Xie, Z Xiong; (III) Provision of study materials or patients: 

Z Wang, H Li, M Xie; (IV) Collection and assembly of data: Z Wang, H Li, H Tao; (V) Data analysis and interpretation: Z Wang, H Li, H Tao;  

(VI) Manuscript writing: All authors; (VII) Final approval of manuscript: All authors.

Correspondence to: Zhiguo Xiong, MD. Department of Gastrointestinal Surgery, Hubei Cancer Hospital, Tongji Medical College, Huazhong 

University of Science and Technology, Hubei Provincial Clinical Research Center for Colorectal Cancer, Wuhan Clinical Research Center for 

Colorectal Cancer, 116 Zhuodaoquan South Road, Wuhan 430079, China. Email: xiongzhiguo120@163.com.

Background: Anastomotic leakage (AL) and small bowel obstruction (SBO) are common complications 
after rectal cancer radical surgery (Dixon). Although the commonly used defunctioning stoma (DS) can 
reduce the incidence and harm of AL, it increases the probability of other adverse consequences, including 
SBO. Therefore, a safe and effective method for preventing the complications related to the radical surgery 
of rectal cancer is urgently needed. Previous studies have found that transanal drainage tube (TDT) can have 
a positive impact on the incidence of these two complications by draining gas and feces from the intestinal 
lumen, without causing other serious consequences. Therefore, this article further explores the clinical 
benefits that TDT can bring by analyzing the clinical data of postoperative patients with rectal cancer.
Methods: This study included 221 patients who underwent radical surgery (Dixon) for rectal cancer in 
Hubei Cancer Hospital from September 2020 to February 2023, determine whether it meets the inclusion 
criteria of this study based on preoperative examination, intraoperative exploration results, and treatment 
methods. DS was used in 70 patients and TDT in 88 patients during the surgery; meanwhile, no protective 
anastomotic measures were applied in 63 patients. Seventy patients subjected to DS were categorized 
as group 1, 88 patients subjected to TDT as group 2, and 63 patients with no protective measures for 
anastomosis as group 3. Through postoperative clinical manifestations, imaging examinations, and laboratory 
tests, a total of 18 cases of AL and 30 cases of SBO were identified in the three groups. The effectiveness of 
TDT and that of other surgical procedures in preventing complications, accelerating postoperative recovery, 
and reducing surgical costs were compared through univariate and multivariate analyses. 
Results: The clinical features of the three groups have baseline comparability. No statistically difference 
was noted in baseline characteristics between three groups (all P>0.05). The incidence of AL and SBO 
in group 1 are 7.1% and 27.1%, in group 2 are 3.4% and 4.5%, and in group 3 are 15.9% and 11.1%. 
Compared to patients in no protective anastomotic measures with TDT and DS, TDT has a lower incidence 
of postoperative AL (P<0.05) and SBO (P>0.05), and faster postoperative recovery (P<0.05). The cost of 
inpatient surgery is not significantly different (P>0.05). Although DS can reduce the incidence of AL to 
a certain extent (P>0.05), it significantly increased the incidence of SBO (P<0.05), delayed postoperative 
defecation time (P<0.05) and caused higher cost (P<0.001). Compared to DS, the incidence of AL in TDT 
is not significantly different (P>0.05), but the incidence of SBO is noticeably lower (P<0.001), with faster 
postoperative recovery and less cost (P<0.05).
Conclusions: TDT is a safer, more effective, and more economical surgery for preventing postoperative 
complications.
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Introduction

The incidence and mortality rates of rectal cancer rank second 
and fifth among common malignant tumors in China (1),  
and the incidence rate of rectal cancer accounts for 39% 
of the total incidence of all colorectal cancer (2). Radical 
surgery is the mainstream surgical procedure of rectal 
cancer treatment, but complications such as anastomotic 
leakage (AL) and small bowel obstruction (SBO), tend to 
occur in the postoperative period (3,4), adversely affecting 
patients’ quality of life during the perioperative period, 
increasing the risk of death (4-6), and influencing the 
prognosis of antitumor therapy (7). Although defunctioning 
stoma (DS) is often used clinically to reduce the incidence 
of AL, it is controversial whether DS can indeed reduce the 
incidence of AL (8,9); furthermore, DS may increase the 
incidence of hydro-electrolyte disorders, SBO, stoma-related 
complications, and incisional hernia, which complicate 

patient care and increase economic burden (10). Thus, it is 
necessary to develop a simpler, safer, and more effective 
means to protecting the anastomosis. The therapeutic effect 
of transanal drainage tube (TDT) was first reported by 
Klein in 1997 (11). In recent years, multiple studies have 
further confirmed that it can reduce the incidence and 
severity of AL (12-14). The principle is believed to be that 
the anal canal can effectively drain gas and feces from the 
intestine, thereby reducing intestinal pressure and achieving 
preventive effects. However, the occurrence of AL is a result 
of multiple factors, and it is still uncertain whether a single 
TDT can play a decisive role. There is also limited research 
on the incidence of other postoperative complications (such 
as SBO). Therefore, this article conducts a retrospective 
cohort study to explore the therapeutic effect of TDT. This 
study retrospectively analyzed the clinicopathological data 
of 221 patients who underwent radical surgery (Dixon) 
for rectal cancer in the Department of Gastrointestinal 
Surgery of Hubei Cancer Hospital from September 2020 
to February 2023. The aim of this study was to examine 
the effect of TDT on reducing the postoperative incidence 
and severity of AL and SBO and to evaluate the related 
postoperative recovery and cost. It is hoped the findings can 
provide insight into the safety and effectiveness of TDT 
in preventing postoperative complications. We present 
this article in accordance with the STROBE reporting 
checklist (available at https://jgo.amegroups.com/article/
view/10.21037/jgo-24-537/rc).

Methods

Patient data 

This retrospective clinical study was conducted in 
accordance with the Declaration of Helsinki (as revised 
in 2013) and approved by the Hubei Cancer Hospital 
Ethics Committee (No. LLHBCH2024YN-066). The 
requirement for informed consent was waived due to the 
retrospective nature of the study. The inclusion criteria 
were as follows: (I) all patients undergoing elective surgery, 
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with preoperative examination and postoperative pathology 
confirming early or advanced rectal adenocarcinoma; 
(II) neither preoperative examination nor intraoperative 
exploration suggestive of abdominal implantation 
metastasis; (III) no previous history of abdominal surgery, 
all complications occurring within 30 days, grade A or 
grade B AL severity according to the grading of AL of the 
International Study Group of Rectal Cancer (ISREC), all 
complications cured after conservative treatment with no 
unplanned second operation or death within 30 days after 
surgery, and only one kind of postoperative complication 
occurring in a patient; (IV) DS of only terminal ileostomy, 
with all patients who underwent DS being subjected to 
stoma-reversal surgery without complications; (V) the anal 
tube uses the same model of soft silicone tube (diameter  
7.3 mm) as the drainage tube, and the head of the anal canal 
crosses the anastomotic in the intestinal cavity and reaches 
5 cm above the anastomotic; (VI) radical surgery (Dixon) 
for rectal cancer performed by the same group of surgeons 
from September 2020 to February 2023 in the Department 
of Gastrointestinal Surgery of Hubei Cancer Hospital.

Reference standards and clinical data 

SBO was diagnosed according to the criteria of the 
Chinese Expert Consensus on Diagnosis and Treatment 
of  Small  Bowel Obstruction (2023 Edition) (15), 
AL was diagnosed and grade according to Chinese 
Expert Consensus on the Diagnosis, Prevention and 
Operation of Defunctioning Stoma in Rectal Surgery 
(2019 edition) (16), and AL was graded according to 
the of definitions developed by the ISREC (17). The 
data collected included the patients’ gender and age, 
ability of the endoscope to pass the tumor, distance 
from tumor to anus (cm), degree of differentiation, 
depth of tumor infiltration (T), lymph node metastasis 
(N),  preoperative treatment history [neoadjuvant 
chemotherapy, neoadjuvant chemoradiotherapy (nCRT)], 
surgical approach (laparoscope or laparotomy), protection 
of the anastomosis (using DS or TDT or no protective 
measures for anastomosis), complications (AL or SBO), 
the time of first postoperative defecation (including anal 
exhaust and defecation and via the stoma or anal canal), 
the total cost of the surgical hospitalization (in patients 
requiring prophylactic stomas, the cost included the cost 
of the radical surgical hospitalization and the stoma-
reversal surgical hospitalization), among other clinical and 
pathologic data.

Statistical analysis

Statistical analysis was completed via SPSS 26.0 software 
(IBM Corp., Armonk, NY, USA). P values were two-
sided, and P<0.05 were considered statistically significant. 
Measurement data and enumeration data were compared 
using the independent samples t-test and χ2 test.

Results

Analysis of risk factors for postoperative AL and SBO

The patient selection process is shown in Figure 1. This 
study analyzed 221 patients, including 140 males and 81 
females, with 18 cases of AL and 30 cases of SBO after 
surgery. The comparison of patient baseline characteristics 
between the three groups showed no significant differences 
in age and sex (Table 1). Among the inability of the 
endoscope to pass the tumor, infiltration depth (T), nCRT, 
and the incidence of AL were all statistically significant 
(P<0.05). Inability of the endoscope to pass the tumor, 
deeper infiltration depth of the tumor (T3 and T4 stages), 
and nCRT were associated with a higher probability of 
postoperative AL. Patients with a lymph node metastasis 
(N2) had a higher probability of developing postoperative 
SBO (P<0.05) (Table 2).

Association of surgical method with postoperative AL, SBO, 
first postoperative defecation time, postoperative hospital 
stay, and total cost

The 221 patients were grouped according to the different 
surgical procedures applied in the operation; 70 patients 
subjected to DS were categorized as group 1, 88 patients 
subjected to TDT as group 2, and 63 patients with no 
protective measures for anastomosis as group 3. The 
incidence of AL and SBO in group 1 are 7.1% and 27.1%, 
in group 2 are 3.4% and 4.5%, and in group 3 are 15.9% 
and 11.1%. The analysis revealed that the different surgical 
procedures had significantly different associations with 
the incidence of postoperative AL and SBO (P<0.05), and 
the probability of postoperative AL and SBO was lower 
in patients who underwent TDT (Table 3). Intergroup 
analysis indicated patients who underwent DS had a lower 
incidence of postoperative AL than did the patients in 
whom no protective measures were applied, although this 
difference was not statistically significant (P>0.05), but 
DS significantly increased the incidence of postoperative 
SBO (P<0.05). Compared with patients with unprotected 
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anastomosis, patients undergoing TDT have a significantly 
lower incidence of postoperative AL (P<0.05), at the same 
time, TDT also reduced the incidence of postoperative 
SBO, but the difference was not statistically significant 
(P>0.05). Although patients treated with TDT had a 
lower incidence of postoperative incidence if AL than 
did those who underwent DS, but the difference was not 
statistically significant (P>0.05); however, their incidence 
of postoperative SBO was significantly lower (P<0.001) 
(Table 4).

There was a significant difference in the effect of 
different surgical procedures on the first postoperative 
exhaust time and total cost (P<0.05), but no significant 
difference in the effect on the time of first postoperative 
defecation and postoperative hospitalization (P>0.05) 
(Table 5). Intergroup analysis showed that patients who 

underwent DS had longer time until first postoperative 
exhaust and defecation, longer postoperative length of 
stay, and higher total costs than did those who underwent 
the unprotected anastomotic approach, with statistically 
significant differences being present for the time to first 
exhaust and total cost (P<0.05) (Table 6). The time to first 
postoperative exhaust and defecation time and postoperative 
length of stay of patients who underwent TDT were 
significantly lower than those of patients who underwent 
the unprotected anastomotic approach (P<0.05), whereas 
the total cost was relatively higher, but not significantly 
so (P>0.05) (Table 7). Patients who underwent TDT had a 
significantly shorter time until first postoperative exhaust 
and defecation, shorter postoperative length of stay, and 
lower total costs than did those who underwent DS (P<0.05), 
with the difference in time to first postoperative exhaust and 

311 patients with rectal cancer were screened from the medical 
record database of Hubei Cancer Hospital

221 patients were enrolled in a clinical study and 
divided into three groups

Group 1
70 cases with defunctioning 

stoma (DS)

Group 2
88 cases with transanal 

drainage tube (TDT) 

Group 3
63 cases with no protective 
measures for anastomosis

Exclusion:
• 24 cases did not undergo surgical treatment
• 19 cases with a history of previous abdominal surgery
• 27 cases with combined distant metastasis
• 15 cases of other surgical methods
• 2 cases of missing data
• 2 cases of abdominal implant metastasis discovered 

during intraoperative exploration
• 1 case died within 30 days after surgery

Figure 1 Flow chart of the screening of the patients.

Table 1 Baseline characteristics of patients in three groups

Variables Group 1 Group 2 Group 3 t or χ2 P

Age (years) 63.33±11.51 63.18±8.30 63.37±9.92 0.002 0.99

Sex 2.406 0.30

Male 49 (35.0) 55 (39.3) 36 (25.7)

Female 21 (25.9) 33 (40.7) 27 (33.3)

Data are presented as mean ± standard deviation or n (%). Group 1, defunctioning stoma (DS); Group 2, transanal drainage tube (TDT); 
Group 3, no protective measures for anastomosis.
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Table 2 Analysis of postoperative risk factors of AL and SBO 

Variables
AL SBO

No (n=203) Yes (n=18) t or χ2 P No (n=191) Yes (n=30) t or χ2 P

Age (years) 63.00±9.55 66.44±10.22 0.010 0.92 62.99±9.40 65.13±10.96 0.046 0.83

Distance from tumor to anus (cm) 9.59±3.54 10.39±3.57 2.131 0.14 9.81±3.55 8.63±3.62 0.174 0.67

Sex 0.042 0.51 1.491 0.22

Male 129 (92.1) 11 (7.9) 118 (84.3) 22 (15.7)

Female 74 (91.4) 7 (8.6) 73 (90.1) 8 (9.9)

Ability of endoscope to pass the tumor 9.662 0.002 0.033 0.85

Yes 165 (94.8) 9 (5.2) 150 (86.2) 24 (13.8)

No 38 (80.9) 9 (19.1) 41 (87.2) 6 (12.8)

Degree of differentiation 1.661 0.43 0.982 0.61

High differentiation 16 (100.0) 0 15 (93.8) 1 (6.3)

Moderate differentiation 142 (91.6) 13 (8.4) 134 (86.5) 21 (13.5)

Low differentiation 45 (90.0) 5 (10.0) 42 (84.0) 8 (16.0)

Infiltration depth (T) 16.372 0.001 1.935 0.58

1 16 (100.0) 0 12 (75.0) 4 (25.0)

2 25 (100) 0 22 (88.0) 3 (12.0)

3 152 (92.1) 13 (7.9) 144 (87.3) 21 (12.7)

4 10 (66.7) 5 (33.3) 13 (86.7) 2 (13.3)

Lymph node metastasis (N) 1.623 0.44 11.399 0.003

0 90 (93.8) 6 (6.3) 86 (89.6) 10 (10.4)

1 71 (88.8) 9 (11.3) 73 (91.3) 7 (8.8)

2 42 (93.3) 3 (6.7) 32 (71.1) 13 (28.9)

Neoadjuvant chemotherapy 0.379 0.53 0.256 0.61

No 149 (92.5) 12 (7.5) 138 (85.7) 23 (14.3)

Yes 54 (90.0) 6 (10.0) 53 (88.3) 7 (11.7)

nCRT 14.442 <0.001 2.052 0.15

No 200 (93.0) 15 (7.0) 187 (87.0) 28 (13.0)

Yes 3 (50.0) 3 (50.0) 4 (66.7) 2 (33.3)

Surgical procedures 2.910 0.08 3.921 0.052

Open surgery 142 (89.9) 16 (10.1) 132 (83.5) 26 (16.5)

Laparoscopic surgery 61 (96.8) 2 (3.2) 59 (93.7) 4 (6.3)

Data are presented as mean ± standard deviation or n (%). AL, anastomotic leakage; SBO, small bowel obstruction; nCRT, neoadjuvant 
chemoradiotherapy.



Journal of Gastrointestinal Oncology, Vol 15, No 4 August 2024 1513

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(4):1508-1518 | https://dx.doi.org/10.21037/jgo-24-537

Table 3 Association of surgical procedure with the incidence of postoperative AL and SBO among three groups

Variables
AL SBO

No Yes t or χ2 P No Yes χ2 P

Group 1, n (%) 65 (92.9) 5 (7.1) 7.761 0.02 51 (72.9) 19 (27.1) 17.425 <0.001

Group 2, n (%) 85 (96.6) 3 (3.4) 84 (95.5) 4 (4.5)

Group 3, n (%) 53 (84.1) 10 (15.9) 56 (88.9) 7 (11.1)

Group 1, defunctioning stoma (DS); Group 2, transanal drainage tube (TDT); Group 3, no protective measures for anastomosis. AL, 
anastomotic leakage; SBO, small bowel obstruction.

Table 4 Association of surgical procedure with the incidence of postoperative AL and SBO between each group

Variables
AL SBO

No Yes t or χ2 P No Yes χ2 P

Group 1 vs. group 3 2.526 0.11 5.419 0.02

Group 1, n (%) 65 (92.9) 5 (7.1) 51 (72.9) 19 (27.1)

Group 3, n (%) 53 (84.1) 10 (15.9) 56 (88.9) 7 (11.1)

Group 2 vs. group 3 7.249 0.007 2.343 0.12

Group 2, n (%) 85 (96.6) 3 (3.4) 84 (95.5) 4 (4.5)

Group 3, n (%) 53 (84.1) 10 (15.9) 56 (88.9) 7 (11.1)

Group 1 vs. group 2 1.131 0.28 16.006 <0.001

Group 1, n (%) 65 (92.9) 5 (7.1) 51 (72.9) 19 (27.1)

Group 2, n (%) 85 (96.6) 3 (3.4) 84 (95.5) 4 (4.5)

Group 1, defunctioning stoma (DS); Group 2, transanal drainage tube (TDT); Group 3, no protective measures for anastomosis. AL, 
anastomotic leakage; SBO, small bowel obstruction.

Table 5 Association of surgical procedure with time to first postoperative exhaust and defecation, postoperative length of stay, and total costs

Variables Group 1 Group 2 Group 3 t P

Time to first postoperative exhaust (days) 4.04±2.65 2.92±1.27 3.81±1.91 7.716 0.001

First postoperative defecation time (days) 5.01±3.05 4.14±1.51 4.73±2.34 2.946 0.05

Postoperative hospitalization time (days) 13.50±7.14 13.01±4.62 13.38±5.13 1.594 0.20

Total costs (CNY ¥10,000) 11.1±2.21 7.19±1.25 6.97±1.13 151.694 <0.001

Data are presented as mean ± standard deviation. Group 1, defunctioning stoma (DS); Group 2, transanal drainage tube (TDT); Group 3, 
no protective measures for anastomosis. CNY, Chinese Yuan.

defecation and total cost being significant (P<0.001) (Table 8).

Discussion

Currently, comprehensive treatment for rectal cancer is 
mainly based on surgery. With the increasing popularity of 
TME (total mesorectal exclusion) standards and the effective 

use of neoadjuvant therapy to improve the probability of R0 
resection and pathological complete remission, more and 
more rectal cancer patients have the opportunity for radical 
surgery (18). With the improvement of surgical techniques 
and the implementation of nCRT, the anal preservation rate 
of radical surgery for rectal cancer has gradually increased, 
but there is still a high risk of AL. AL is linked to risk factors 
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of male gender, short distance from the tumor to the anal 
verge (19,20), a narrow pelvic inlet, obesity, and use of 
multiple occluders (21,22). Men’s smaller pelvic inlet plane 
and patients’ obesity complicate surgical operation, while 
tumors closer to the anus similarly add to the difficulty in 
surgical manipulation and anastomosis, leading to the use of 
more occluders and increased surgical manipulation time and 
bleeding. However, our study did find gender and distance 
from the tumor to the anus to be statistically correlated to the 
incidence of AL. nCRT can cause radiolucent enterocolitis, 
which results in rectal destruction of the peripheral blood 
supply and aggravation of intestinal wall fibrosis, and further 

reduces the healing ability of the tissues while increasing the 
risk of AL (23-26). Patients who underwent nCRT in this 
study all had postoperative DS, but the incidence of AL still 
reached 50%. To further reduce the risk of postoperative 
AL due to nCRT, Myerson et al. (27) suggested performing 
proximal enlarged surgery, which improves the safety of 
the surgery and is suitable for patients who have undergone 
nCRT. However, it is still necessary to verify the surgery’s 
applicability and to conduct clinical studies with large 
samples to ascertain its feasibility (28). 

Shiomi et al. (9) reported that the application of DS was 
not significantly associated with AL but did find unplanned 

Table 6 Differences in time to first postoperative exhaust and defecation, postoperative hospitalization time, and total cost between Group 1 and 
Group 3 

Variables Group 1 Group 3 t P

Time to first postoperative exhaust (days) 4.04±2.65 3.81±1.91 6.634 0.01

Time to first postoperative defecation (days) 5.01±3.05 4.73±2.34 3.330 0.07

Postoperative hospitalization time (days) 13.50±7.14 13.38±5.13 3.547 0.06

Total costs (CNY ¥10,000) 11.1±2.21 6.97±1.13 14.831 <0.001

Data are presented as mean ± standard deviation. Group 1, defunctioning stoma (DS); Group 3, no protective measures for anastomosis. 
CNY, Chinese Yuan.

Table 7 Differences in time to first postoperative exhaust and defecation, postoperative hospitalization time, and total cost between Group 2 and 
Group 3

Variables Group 2 Group 3 t P

Time to first postoperative exhaust (days) 2.92±1.27 3.81±1.91 5.022 0.02

Time to first postoperative defecation (days) 4.14±1.51 4.73±2.34 7.216 0.008

Postoperative hospitalization time (days) 13.01±4.62 13.38±5.13 4.878 0.02

Total costs (CNY ¥10,000) 7.19±1.25 6.97±1.13 0.210 0.64

Data are presented as mean ± standard deviation. Group 2, transanal drainage tube (TDT); Group 3, no protective measures for 
anastomosis. CNY, Chinese Yuan.

Table 8 Differences in time to first postoperative exhaust and defecation, postoperative hospitalization time, and total cost between Group 1 and 
Group 2

Variables Group 1 Group 2 t P

Time to first postoperative exhaust (days) 4.04±2.65 2.92±1.27 28.086 <0.001

Time to first postoperative defecation (days) 5.01±3.05 4.14±1.51 21.823 <0.001

Postoperative hospitalization time (days) 13.50±7.14 13.01±4.62 6.487 0.01

Total costs (CNY ¥10,000) 11.1±2.21 7.19±1.25 15.212 <0.001

Data are presented as mean ± standard deviation. Group 1, defunctioning stoma (DS); Group 2, transanal drainage tube (TDT). CNY, 
Chinese Yuan.
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secondary surgery to be less frequent in patients who 
underwent DS. In a meta-analysis by Ahmad et al. (29) 
reported that the incidence of AL and the probability 
of unplanned secondary surgery were higher in patients 
who did not undergo DS compared to those who did, 
but the incidence of complications other than AL caused 
by DS was significantly higher. However, these findings 
are limited due to issues such as publication bias and the 
different quality of the included studies; moreover, high-
quality randomized controlled trials are still needed to 
validate Ahmad et al.’s (29) conclusions. Therefore, despite 
the controversy regarding DS’s effectiveness as a common 
clinical method of anastomotic protection, it has been 
recognized as capable of reducing the severity of AL-induced 
complications and the probability of unplanned secondary 
surgery; moreover, it has demonstrated to provide positive 
effects for the perioperative management of postoperative 
AL (9,16). It is generally recommended to perform DS in 
the form of terminal loop barrel ileostomy (30); however, 
in addition to the possible complications of DS mentioned 
previously, terminal loop barrel ileostomy may also result 
in some patients’ temporary stoma becoming permanent, 
thus precluding reversal surgery, which might heighten 
the likelihood of infection and intestinal obstruction (31). 
Mathew et al. (32) found that postoperative adjuvant therapy, 
which demands more appropriate timing of the reversal 
surgery, also increases the incidence of wound infection, 
diarrhea, abdominal distension, and other complications. 
They also found that the incidence of postoperative SBO 
was significantly higher in patients who underwent DS; 
therefore, they typically perform DS only in patients who 
require emergency surgery for tumor obstruction, patients 
treated with nCRT, or those who require ultralow anus-
preserving surgery. Sun et al. (33) reported that transcecum 
catheterization ileostomy is a new surgical procedure for 
preventing AL, which does not require stoma insertion 
surgery. Although it cannot completely avoid AL, it can 
effectively reduce the severity of AL and is also an optional 
surgical procedure. In addition, Wang et al. (34) developed 
a machine learning tool to predict the intestinal function of 
patients with low anterior resection syndrome after stoma 
return surgery. This tool is used to re-evaluate the decision 
to perform surgery before stoma return surgery, making 
corresponding efforts to determine whether stoma patients 
benefit from the return surgery. It also suggests that 
performing DS will bring more burden.

Intestinal adhesions after abdominal surgery are the 
primary cause of postoperative SBO (35), but studies indicate 

that patients who have undergone DS are more likely 
to develop SBO during postoperative recovery (Table 2). 
Moreover, it has been shown (36-38) that stoma outlets are 
a common site of obstruction. Maemoto et al. (39) found 
that the probability of stoma outlet obstruction is higher in 
patients with thicker subcutaneous fat and rectus abdominis 
and that stoma afferent loop mesenteric rotation and the 
internal hernia it forms with ileocecal mesentery may also 
be among the main causes of SBO. Although obstruction 
can be relieved by gastrointestinal decompression and the 
placement of decompression tubes through the stoma in 
most patients, some still require emergency surgery or 
early stoma reversal surgery. In addition, intestinal wall 
edema and prolapse of stoma may also be important 
causes of SBO (38,40), and all of these factors contribute 
to the difficult expulsion of bowel contents through the 
stoma. Fasth et al. (41) recommended collaterally rotating 
the ileum stoma by 180° to prevent bowel contents from 
entering into the afferent loop of the small bowel, thus 
reducing the risk of infection caused by AL. However, 
Marcello et al. (38) assert that stoma rotation has no effect 
on the intestinal fluid flowing into the efferent loop of 
the small bowel, the occurrence of which can increase the 
incidence of SBO and other complications and lead to 
prolonged hospitalization and an elevated likelihood of 
secondary surgery. The author’s hospital usually fixes the 
input loop of the small intestine below the stoma for DS 
during surgery, as the stoma is usually positioned slightly 
below the ileocecal region, which is more physiologically 
appropriate since the small bowel travels upward through 
the pelvis and then obliquely enters the colon, but this still 
cannot reduce the higher likelihood of SBO occurring.

TDT, which was first reported by Klein et al. (11) in 
1997, can drain the gas and feces in the intestinal lumen to 
achieve the effect of reducing pressure, thus decreasing the 
risk of AL. Although the pressure in the intestinal lumen is 
not the main cause of AL, there have been several papers 
recently (12-14) attesting to its effect on reducing the 
incidence of AL. 

Zhao et al. (42) found that for patients undergoing TDT, 
the severity of AL can be mitigated by draining away gas 
and feces in the intestinal lumen. Likewise, the AL observed 
in this article was either ISREC grade A or B; therefore, 
performing TDT can have a preventive effect against grade 
C AL. Moreover, for patients who did not undergo DS, 
reducing the pressure in the intestinal lumen by performing 
TDT to drain the intestinal gas and feces may also be one 
of the reasons for the lower incidence of the postoperative 
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SBO, which is consistent with the lower incidence of SBO 
in patients who underwent TDT.

A common adverse effect of TDT is anal pain, the 
incidence of which in our study was approximately 10.2% 
(9/88). Moreover, although it has been found (43,44) that 
TDT may lead to anastomotic bleeding, there was no 
anastomotic bleeding observed in 88 TDT cases in our 
study, which may be due to the fact that the anal tubes used 
in this study were silicone tubes made of comparatively soft 
material, ensuring the draining effect and minimal irritation 
to the anus and anastomosis. Overall, for most patients who 
undergo rectal cancer surgery, TDT is effective and safer in 
reducing the incidence of postoperative AL and SBO. As for 
patients with high-risk factors for AL, the effect of TDT 
still needs to be investigated in large-scale, high-quality, 
randomized controlled trials. 

Conclusions

Compared with conventional DS, TDT in radical 
surgery for rectal cancer (Dixon) can significantly reduce 
the incidence of postoperative anastomotic AL without 
increasing the incidence of postoperative SBO while 
avoiding the impact of stoma-related complications. 
Furthermore, TDT is safer and allows patients to recover 
faster postoperatively with lower total costs.

Acknowledgments

We thank all the medical staff in the Department of 
Gastroenterology at Hubei Cancer Hospital for providing 
convenient conditions for the implementation of this study.
Funding: None.

Footnote

Reporting Checklist: The authors have completed the 
STROBE reporting checklist. Available at https://jgo.
amegroups.com/article/view/10.21037/jgo-24-537/rc

Data Sharing Statement: Available at https://jgo.amegroups.
com/article/view/10.21037/jgo-24-537/dss 

Peer Review File: Available at https://jgo.amegroups.com/
article/view/10.21037/jgo-24-537/prf 

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://jgo.amegroups.

com/article/view/10.21037/jgo-24-537/coif). The authors 
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki 
(as revised in 2013) and approved by the Hubei Cancer 
Hospital Ethics Committee (No. LLHBCH2024YN-066). 
The requirement for informed consent was waived due to 
the retrospective nature of the study.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. National Health Commission of the People’s Republic of 
China, Chinese Society of Oncology. Chinese Protocol 
of Diagnosis and Treatment of Colorectal Cancer (2023 
Edition). Chinese Journal of Surgery 2023,61:617-44.

2. Sung H, Ferlay J, Siegel RL, et al. Global Cancer Statistics 
2020: GLOBOCAN Estimates of Incidence and Mortality 
Worldwide for 36 Cancers in 185 Countries. CA Cancer J 
Clin 2021;71:209-49.

3. Xu FM, An YB, Yao HW, et al. Problems exposed in 
retrospective study of postoperative complications of 
rectal cancer and causal analysis. Chinese Journal of 
Gastrointestinal Surgery 2022;25:30-5.

4. Li ZY, Wu ZQ, Ji JF. Chinese Expert Consensus on 
Standards of Diagnosis and Registration of Postoperative 
Complications of Gastrointestinal Cancer Surgery 
(2018 Edition). Chinese Journal of Practical Surgery 
2018;38:589-95.

5. Blumetti J, Chaudhry V, Cintron JR, et al. Management 
of anastomotic leak: lessons learned from a large colon 
and rectal surgery training program. World J Surg 
2014;38:985-91.

6. Xu C, Chi P. Relevant factor analysis on postoperative ileus 
following radical resection for colorectal cancer. Chinese 

https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/dss
https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/dss
https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/prf
https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/prf
https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/coif
https://jgo.amegroups.com/article/view/10.21037/jgo-24-537/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Journal of Gastrointestinal Oncology, Vol 15, No 4 August 2024 1517

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(4):1508-1518 | https://dx.doi.org/10.21037/jgo-24-537

Journal of Gastrointestinal Surgery 2014;17:361-4.
7. Ma L, Pang X, Ji G, et al. The impact of anastomotic 

leakage on oncology after curative anterior resection 
for rectal cancer: A systematic review and meta-analysis. 
Medicine (Baltimore) 2020;99:e22139.

8. Lou Z, Zhang W. Rethinking the Postoperative 
Defunctioning Stoma of Middle-Low Rectal Cancer. 
Chinese Journal of General Surgery 2022;37:721-4.

9. Shiomi A, Ito M, Maeda K, et al. Effects of a diverting 
stoma on symptomatic anastomotic leakage after low 
anterior resection for rectal cancer: a propensity score 
matching analysis of 1,014 consecutive patients. J Am Coll 
Surg 2015;220:186-94.

10. Ostomy Professional Committee, Chinese Society of 
Coloproctology, Chinese Medical Doctor Association 
Chinese Society of Colorectal Surgery, Chinese Society 
of Surgery, Chinese Medical Association Colorectal 
Tumor Professional Committee, Chinese Medical Doctor 
Association. Chinese expert consensus on protective 
ostomy for mid-low rectal cancer (version 2022). Chinese 
Journal of Gastrointestinal Surgery 2022;25:471-8.

11. Klein P, Immler F, Sterk P, et al. Secure anastomoses of 
the large intestine (especially with transanal drainage. 
Zentralbl Chir 1997;122:528-32; discussion 533-4.

12. Lee SY, Kim CH, Kim YJ, et al. Impact of anal 
decompression on anastomotic leakage after low anterior 
resection for rectal cancer: a propensity score matching 
analysis. Langenbecks Arch Surg 2015;400:791-6.

13. Ito T, Obama K, Sato T, et al. Usefulness of transanal tube 
placement for prevention of anastomotic leakage following 
laparoscopic low anterior resection. Asian J Endosc Surg 
2017;10:17-22.

14. Kim MK, Won DY, Lee JK, et al. Comparative study 
between transanal tube and loop ileostomy in low anterior 
resection for mid rectal cancer: a retrospective single 
center trial. Ann Surg Treat Res 2015;88:260-8.

15. Extraintestinal and Enteral Nutrition Branch of Chinese 
Medical Association, Chinese Society for Parenteral and 
Enteral Nutrition and Society for the Advancement of 
Surgical Rehabilitation of China International Health 
Care Promotion Exchange Association. Chinese Expert 
Consensus on Diagnosis and Treatment of Small 
Bowel Obstruction (2023 Edition). Chinese Journal of 
Gastrointestinal Surgery 2023;26:401-9.

16. Colorectal Surgery Group of Surgery Branch of the 
Chinese Medical Association. Chinese Expert Consensus 
on the Diagnosis, Prevention and Operation of 
Defunctioning Stoma in Rectal Surgery (2019 Edition). 

Rectal Cancer Surgery Chinese Journal of Gastrointestinal 
Surgery 2019;22:201-6.

17. Rahbari NN, Weitz J, Hohenberger W, et al. Definition 
and grading of anastomotic leakage following anterior 
resection of the rectum: a proposal by the International 
Study Group of Rectal Cancer. Surgery 2010;147:339-51.

18. Wang H, Hong R, Niu G, et al. Clinical study on risk 
factors related to postoperative recurrence or metastasis of 
rectal cancer: a retrospective cohort study. J Gastrointest 
Oncol 2022;13:2973-88.

19. Shinji S, Ueda Y, Yamada T, et al. Male sex and history 
of ischemic heart disease are major risk factors for 
anastomotic leakage after laparoscopic anterior resection 
in patients with rectal cancer. BMC Gastroenterol 
2018;18:117.

20. Zheng H, Wu Z, Wu Y, et al. Laparoscopic surgery 
may decrease the risk of clinical anastomotic leakage 
and a nomogram to predict anastomotic leakage after 
anterior resection for rectal cancer. Int J Colorectal Dis 
2019;34:319-28.

21. Toyoshima A, Nishizawa T, Sunami E, et al. Narrow 
pelvic inlet plane area and obesity as risk factors for 
anastomotic leakage after intersphincteric resection. World 
J Gastrointest Surg 2020;12:425-34.

22. Balciscueta Z, Uribe N, Caubet L, et al. Impact of the 
number of stapler firings on anastomotic leakage in 
laparoscopic rectal surgery: a systematic review and meta-
analysis. Tech Coloproctol 2020;24:919-25.

23. Park JS, Choi GS, Kim SH, et al. Multicenter analysis 
of risk factors for anastomotic leakage after laparoscopic 
rectal cancer excision: the Korean laparoscopic colorectal 
surgery study group. Ann Surg 2013;257:665-71.

24. Pettersson D, Cedermark B, Holm T, et al. Interim 
analysis of the Stockholm III trial of preoperative 
radiotherapy regimens for rectal cancer. Br J Surg 
2010;97:580-7.

25. Qin Q, Ma T, Deng Y, et al. Impact of Preoperative 
Radiotherapy on Anastomotic Leakage and Stenosis 
After Rectal Cancer Resection: Post Hoc Analysis of 
a Randomized Controlled Trial. Dis Colon Rectum 
2016;59:934-42.

26. Wu XR, Liu XL, Katz S, et al. Pathogenesis, diagnosis, 
and management of ulcerative proctitis, chronic radiation 
proctopathy, and diversion proctitis. Inflamm Bowel Dis 
2015;21:703-15.

27. Myerson RJ, Garofalo MC, El Naqa I, et al. Elective 
clinical target volumes for conformal therapy in anorectal 
cancer: a radiation therapy oncology group consensus 



Wang et al. Rectal cancer surgery: TDT impact study1518

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(4):1508-1518 | https://dx.doi.org/10.21037/jgo-24-537

panel contouring atlas. Int J Radiat Oncol Biol Phys 
2009;74:824-30.

28. Qin Q, Kuang Y, Ma T, et al. Efficacy analysis of 
proximally extended resection for locally advanced rectal 
cancer after neoadjuvant chemoradiotherapy. Chinese 
Journal of Gastrointestinal Surgery 2017;20:1256-62.

29. Ahmad NZ, Abbas MH, Khan SU, et al. A meta-analysis of 
the role of diverting ileostomy after rectal cancer surgery. 
Int J Colorectal Dis 2021;36:445-55.

30. Wu X, Lin G, Qiu H, et al. Loop ostomy following 
laparoscopic low anterior resection for rectal cancer 
after neoadjuvant chemoradiotherapy. Eur J Med Res 
2018;23:24.

31. Hu K, Tan K, Li W, et al. The impact of postoperative 
complications severity on stoma reversal following 
sphincter-preserving surgery for rectal cancer. 
Langenbecks Arch Surg 2022;407:2959-67.

32. Mathew AP, M S, K C, et al. Morbidity of Temporary 
Loop Ileostomy in Patients with Colorectal Cancer. Indian 
J Surg Oncol 2022;13:468-73.

33. Sun H, He Y, Li X, et al. Transcecum catheterization 
ileostomy is safe and effective to prevent anastomotic 
leakage in post-laparoscopic rectal cancer surgery: a 
single-center retrospective study. J Gastrointest Oncol 
2022;13:1818-31.

34. Wang Z, Shao S, Liu L, et al. Predicting bowel function 
after diverting stoma closure in patients with rectal cancer. 
J Gastrointest Oncol 2024;15:1060-71.

35. Ghimire P, Maharjan S. Adhesive Small Bowel 
Obstruction: A Review. JNMA J Nepal Med Assoc 
2023;61:390-6.

36. Okada S, Hata K, Emoto S, et al. Elevated risk of stoma 
outlet obstruction following colorectal surgery in patients 

undergoing ileal pouch-anal anastomosis: a retrospective 
cohort study. Surg Today 2018;48:1060-7.

37. Ng KH, Ng DC, Cheung HY, et al. Obstructive 
complications of laparoscopically created defunctioning 
ileostomy. Dis Colon Rectum 2008;51:1664-8.

38. Marcello PW, Roberts PL, Schoetz DJ Jr, et al. 
Obstruction after ileal pouch-anal anastomosis: 
a preventable complication? Dis Colon Rectum 
1993;36:1105-11.

39. Maemoto R, Tsujinaka S, Miyakura Y, et al. Risk factors 
and management of stoma-related obstruction after 
laparoscopic colorectal surgery with diverting ileostomy. 
Asian J Surg 2021;44:1037-42.

40. Fujii T, Morita H, Sutoh T, et al. Outlet Obstruction 
of Temporary Loop Diverting Ileostomy. 
Hepatogastroenterology 2015;62:602-5.

41. Fasth S, Hultén L. Loop ileostomy: a superior diverting 
stoma in colorectal surgery. World J Surg 1984;8:401-7.

42. Zhao S, Zhang L, Gao F, et al. Transanal Drainage 
Tube Use for Preventing Anastomotic Leakage After 
Laparoscopic Low Anterior Resection in Patients With 
Rectal Cancer: A Randomized Clinical Trial. JAMA Surg 
2021;156:1151-8.

43. Xiao L, Zhang WB, Jiang PC, et al. Can transanal 
tube placement after anterior resection for rectal 
carcinoma reduce anastomotic leakage rate? A single-
institution prospective randomized study. World J Surg 
2011;35:1367-77.

44. Tamura K, Matsuda K, Horiuchi T, et al. Laparoscopic 
anterior resection with or without transanal tube for rectal 
cancer patients - A multicenter randomized controlled 
trial. Am J Surg 2021;222:606-12.

Cite this article as: Wang Z, Li H, Tao H, Xie M, Wei S,  
Xiong Z. The impact of transanal drainage tube on the 
incidence of anastomotic leakage and small bowel obstruction 
in radical surgery (Dixon) for rectal cancer: a retrospective 
cohort study. J Gastrointest Oncol 2024;15(4):1508-1518. doi: 
10.21037/jgo-24-537


