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Anastomotic leakage (AL) is a common complication after intersphincteric resection (ISR).
[t significantly reduces quality of life and causes great distress to patients. Although
traditional drainage (e.g., anal and pelvic catheters) may reduce the impact of AL to some
extent, their role in reducing the incidence of AL remains controversial. In this study, we
developed a novel drainage technique involving the placement of drainage tubes through
the gap between sutures during handsewn anastomosis, to reduce the occurrence of
anastomotic leakage. We retrospectively analyzed 34 consecutive patients who
underwent intersphincteric resection requiring handsewn anastomosis between
February 1, 2017, and January 1, 2021. Patients were classified into the trans-
anastomotic drainage tube group (TADT, n = 14) and the non-TADT group (n = 20)
based on whether trans-anastomotic tube placement was performed. The incidence of
postoperative complications, such as AL, was compared between the two groups, and
anal function of patients at 1-year post-ISR was evaluated. Six cases of AL occurred in the
non-TADT group, while none occurred in the TADT group; this difference was statistically
significant (p=0.031). The TADT group also had a shorter hospital stay (p=0.007). There
were no other significant intergroup differences in operation time, blood loss, pain score,
anastomotic stenosis, intestinal obstruction, or incidence of wound infection. In the 30
patients (88.2%) evaluated for anal function, there were no significant intergroup
differences in stool frequency, urgency, daytime/nocturnal soiling, Wexner incontinence
score, or Kirwan grading. Taken together, trans-anastomotic tube placement is a novel
drainage method that may reduce AL after ISR requiring handsewn anastomosis and
without adversely affecting anal function.
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INTRODUCTION

In 1994, Schiessel (1) first reported the use of intersphincteric
resection (ISR) for the treatment of low rectal cancer, as an
extreme anus-preserving procedure. In this surgery, dissection
and resection are performed between the internal and external
anal sphincters to obtain a large tumor margin distance. This
helps achieve anal preservation in patients with low rectal cancer,
which was not feasible earlier with conventional anterior
resection (2). However, postoperative anastomotic leakage (AL)
is one of the common and severe complications of ISR (3). The
reported incidence of AL after ISR is variable, ranging from 0.9%
to 48% (4-7). Not only can AL potentially cause severe life-
threatening abdominal and pelvic infections, it is also associated
with the risk of chronic anal function impairment. Therefore, AL
significantly reduces quality of life and causes great distress
to patients.

Surgeons have repeatedly attempted to reduce the incidence
of postoperative AL for rectal cancer. The placement of a
drainage catheter (e.g., anal and pelvic catheters) may be an
important, simple, and feasible method to reduce the incidence
of AL. A meta-analysis published in 2019 pooled the clinical data
of 10,867 patients with rectal cancer and suggested that transanal
drainage tubeplacement after rectal cancer surgery could
effectively reduce the incidence of AL (8). However, a
prospective study in 2020 and a randomized controlled trial in
2021 both published opposing views regarding transanal
drainage tube placement as a protective factor against AL (9, 10).

Pelvic drainage is another conventional drainage method that
can reduce the incidence of pelvic hematoma and infections,
alleviate clinical symptoms of AL, and contribute to the treatment
of AL. However, most clinical studies or meta-analyses indicate that
conventional pelvic drainage does not reduce the incidence of AL
(11-13). After ISR, a narrow gap is formed between the intestinal
canal and external sphincter below the level of the levator ani hiatus.
This makes it difficult for conventional pelvic catheters to drain
adequately and increases the risk of fluid accumulation and
infections, thereby increasing the risk of AL. To address this
issue, we modified the pelvic drainage procedure for patients
undergoing ISR with handsewn anastomosis, by placing 2-4
small drainage tubes from bottom to top (until the tubes reached
the plane of the pelvic levator ani hiatus) while placing interrupted
sutures on the reconstructed intestinal tract, in the hopes of
achieving good and adequate drainage.

This study aims to preliminarily explore whether this novel
drainage method can effectively reduce the incidence of AL after
ISR surgery, and to evaluate the safety and feasibility of
this method.

MATERIALS AND METHODS

We retrospectively analyzed the clinical data of consecutive
patients with low rectal cancer who underwent ISR at our
center from February 1, 2017, to January 1, 2021. Inclusion
criteria were as follows: 1) age above 18 years; 2) diagnosis of low

rectal cancer type II or type III according to the Rullier
classification system (14) and history of ISR surgery; 3)
digestive tract reconstruction completed with coloanal
handsewn anastomosis; and 4) provision of consent by signing
the informed consent form. Exclusion criteria were as follows: 1)
ISR with stapled coloanal anastomosis; 2) presence of significant
preoperative anal function impairment; 3) presence of severe
mental disorders or communication barriers and unable to
complete follow-up evaluations accurately; and 4) patients lost
to follow-up or whose medical records were incomplete, thus
affecting analysis.

All patients underwent standardized preoperative evaluation,
including physical examination, biopsy, endorectal
ultrasonography, rectal magnetic resonance imaging (MRI),
and thoracic and abdominal computed tomography (CT).
Patients who underwent neoadjuvant chemoradiotherapy
rested for 8-12 weeks before the elective ISR surgery. None of
the patients received long-term oral glucocorticoids, non-
steroidal anti-inflammatory drugs, or targeted therapy.
Polyethylene glycol was administered orally for bowel
preparation and antibiotics were administered 30 min to 1 h
before surgery to prevent infections. This study was approved by
the Ethics Committee of Zhongnan Hospital of Wuhan
University. All patients signed the informed consent form.

Surgical Technique
The surgery was performed by a fixed team. Our team has had
experience more than 150 cases of laparoscopic low rectal sphincter-
preserving surgery (tumor distance from anal verge < 5cm). The
surgical steps of ISR have been described in detail in previous studies
(15). Briefly, the steps of ISR include laparoscopic total mesorectal
excision, ISR, manual intestinal reconstruction, and ileostomy. After
pelvic dissection is performed using the laparoscopic abdominal
approach, the internal sphincter is divided transanally, 1-2 cm
distally from the tumor. Under direct vision, intersphincteric
dissection is performed upward until transabdominal surgical
dissection plane is reached. The tumor specimen is then removed
from the anal canal and coloanal anastomosis is performed
manually with intermittent sutures, using a 2-0 absorbable suture.
In the trans-anastomotic drainage tubes (TADT) group,
during the intermittent sutures, we placed 2-4 additional
infusion tubes (polyvinylamine-chloride tube approximately 10
cm in length and 4 mm in diameter) with multiple-side-hole at
the 2 o’clock, 5 o’clock, 7 o’clock, and 10 o’clock positions of
anastomosis. The drainage tubes were fixed during suturing to
prevent displacement. These tubes passed through the suture gap
until they reached the plane of the pelvic levator ani hiatus
(Figure 1A). Patients without trans-anastomotic drainage tubes
placement were assigned to the non-TADT group. All patients
underwent prophylactic ileostomy and routine placement of
transabdominal pelvic drainage tubes.

Postoperative Course

Postoperatively, all patients were routinely administered
antibiotics and total parenteral nutrition, while patients with
hypoproteinemia were administered an albumin infusion. After

Frontiers in Oncology | www.frontiersin.org

July 2022 | Volume 12 | Article 872120


https://www.frontiersin.org/journals/oncology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/oncology#articles

Zhong et al.

Trans-Anastomotic Drainage: A Novel Method

after removing the trans-anastomotic drainage tube.

FIGURE 1 | (A), External appearance of the anus after the placement of trans-anastomotic drainage tube postoperative day 1. (B), External appearance of the anus

surgery, close attention was paid to the color and volume of the
drainage fluid from the pelvic drain in both groups. In addition,
for patients in the TADT group, we also observed the drainage
status of the anastomotic drainage tubes; in particular, we were
watchful for tube dislocation, invagination, or folding. TADTSs
were flushed with normal saline 20ml once or twice a day for 5-7
days postoperatively to maintain cleanliness of the area around
the anastomosis, ensure adequate drainage, and prevent
blockages secondary to deposition of foreign bodies. If the
anastomosis healed well, the drainage tubes were removed on
postoperative days 5-7, depending on the status of the patient
(Figure 1B). Digital rectal examination (DRE), pelvic CT, or B-
scan ultrasonography was routinely performed prior to discharge
to assess anastomotic healing and determine development of any
complications (Figure 2). The standard of good healing of the
anastomosis is that the intestinal wall at the anastomosis between
colon and rectum/anus is integrity, and there is no pelvic abscess
around the anastomosis (16).

During tumor reexamination in the 3-6 months
postoperatively, the entire large intestine, including the
anastomosis, was reevaluated (Figure 3). If no significant
abnormalities were detected, ileostomy closure was performed.

Follow-Up and Functional Assessment
Follow-up visits were conducted every 3 months for the first 2
years, every 6 months for the following 3 years, and annually
thereafter. Physical examination (DRE), pelvic MRI, and related
hematological investigations were performed in all patients.
Anorectal function was also evaluated. After the ileostomy
closure surgery, colonoscopy was performed annually if no
significant complications occurred.

Statistical Analyses

All statistical analyses were performed using IBM SPSS version
21.0 (IBM Corp., Armonk, NY, USA). The Fisher’s exact test was
used to compare variables expressed as proportions. The Mann-
Whitney U test and the Student’s t-test were used to compare
nonparametric and parametric variables between the two groups,
respectively. All p-values were derived from two-tailed analyses,
with statistical significance accepted at p < 0.05.

RESULTS

Patient Characteristics

A total of 34 consecutive patients were included in this study,
with 14 cases in the TADT group and 20 in the non-TADT
group. There were no significant differences between TADT and
non-TADT groups with respect to age (56.9 + 7.0 vs. 61.4 £ 9.0
years old; p = 0.128), sex (male/female: 8/6 vs. 10/10; p = 0.738),
American Society of Anesthesiology (ASA) score (p = 0.861),
body mass index (BMI) (21.0 + 2.8 vs. 22.1 * 2.3; p = 0.238),
preoperative laboratory counts (preoperative serum CEA/
CA199), distance from the lower edge of the tumor to the anal
margin (3.5 + 0.4 vs. 3.5 + 0.4 cm; p = 0.941), tumor size (3.1 +
0.5 vs. 34 £ 0.7 cm; p = 0.211), TNM staging (p = 0.874), or
history of neoadjuvant therapy prior to surgery (21.4% vs. 20.0%;
p = 1.000) (Table 1).

Operative and Postoperative Outcomes

Table 2 shows the intraoperative status and postoperative
complications. There was no significant difference in the operative
time (256 * 11 vs. 249 + 16 min; p =0.192) or intraoperative blood
loss (62.5 vs. 40 ml; p =0.192) between the TADT and non-TADT
groups. In terms of postoperative complications, there were no
significant differences between the two groups in the incidence of
surgical site infections (7.1% vs. 5.0%; p=1.000), intestinal
obstruction (13.8 + 4.4 vs. 7.1% vs. 5.0%; p=1.000), or
anastomotic stricture (0 vs. 20%; p=0.126). However, the
incidence of postoperative AL was significantly increased (30% vs.
0%, p=0.031) and postoperative hospital stay was significantly
prolonged (13.8 + 4.4 vs. 10.6 = 1.7 days; p=0.007) in the non-
TADT group than in the TADT group. According to the grade of
AL, all the 6 patients were grade B AL (16). After upgrading
antibiotics, strengthening nutrition, reflux pelvic lavage and other
conservative treatments, all the patients were cured before discharge.

Anal Function

The function of the reconstructed anus may gradually improve
over time after surgery. To reduce the impact of differences in
follow-up durations on the anal function between the two
groups, we compared the anal function of patients who had
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FIGURE 2 | CT image after removing the trans-anastomotic drainage tube (postoperatively day 7).

undergone ileostomy closure, one year after ISR. A total of 30
patients (88.2%) met the above criteria and were analyzed; four
patients were not included in the comparison since they
underwent ISR less than one year prior. Postoperative anal
function is shown in Table 3, the baseline characteristics
between subgroups were comparable (the detailed baseline
characteristics were shown in Supplementary Table S1).
Although the TADT group outperformed the non-TADT
group in anal function evaluation on stool frequency
(p=0.949), urgency (16.7% vs. 22.2%; p=1.000), and Wexner
incontinence score (6.8 + 2.7 vs. 7.4 + 2.7; p=0.581), the
differences were not statistically significant. The proportions of
Grade 2 and Grade 3 cases as per the Kirwan classification were
relatively high in both groups, and the difference was not
statistically significant (p>0.05). No patient required colostomy
due to severe fecal incontinence (Grade 5). Since AL may affect
anal function and confound the effects of anastomotic tube
placement on anal function, we analyzed the influence of

TADT and non-TADT on anal function in patients without
AL. Twelve patients without AL in each group of TADT and
non-TADT were compared. Table 4 depicts the postoperative
anal function in the two groups of patients without AL; the
baseline characteristics were comparable (the detailed baseline
characteristics were shown in Supplementary Table S2), and no
statistically significant differences with respect to postoperative
anal function such as Kirwan grade (p=0.572) and Wexner
incontinence score (6.8 £ 2.7 vs. 6.0 + 2.0; p=0.395), frequency
(p=1.000), anti-diarrhea medication (8.3% vs. 0; p=1.000),
urgency (16.7% vs. 0; p=0.478) and soiling were found between
the TADT and non-TADT subgroups.

DISCUSSION

As an extreme anus-preserving surgery, ISR can save patients
with low rectal cancer from the pain of anal resection while
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FIGURE 3 | (A), X-ray iodized water radiography of digestive tract showed no delayed anastomotic leakage in the trans-anastomotic drainage tube (TADT) group
(six months after operation). (B), MRI showed no obviously delayed anastomotic leakage in the trans-anastomotic drainage tube (TADT) group six months after
operation.
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TABLE 1 | Patient characteristics (n = 34).

characteristic

Age (year)
Gender, n (%)
Male
Female
ASA score, n (%)
|
1
Il
Body mass index (kg/m2)
Height (cm)
Weight (kg)
Preoperative serum CEA (ng/ml)
Preoperative serum CA199 (IU/ml)
Diabetes, n (%)
Hypertension, n (%)
Smoking, n (%)
Hemoglobin level (g/L)
Albumin levels (g/L)
Distance from anal verge (cm)
Preoperative chemoradiotherapy, n (%)
Tumor size (cm)
Mean Wexner incontinence score (preoperative)
Blood transfusion
pN stage, n (%)
pNo
PN+
pT stage, n (%)
PCR*
T
T2
T3
pTNM stage, n (%)
PCR*
|
1
Il

non-TADT group (n = 20)

61.4+9.0

13 (65)
6(30)
1(5)
221 +£23
166.3 + 6.6
61.2 + 8.1
35+28
9.9+82
2(10)
5 (25)

2 (10)
1325 +14.9
413+29
35+04
4 (20)
3.4+07
0.3+0.6
1(5)

TADT group (n = 14)

56.9+7.0

8 (57.1)
6 (42.9)

8 (57.1)

5 (35.7)
1(7.1)
21.0+28
163.0 + 8.1
56.2 +10.9
43+45
6.4 +3.7
1(7.1)
3(21.4)

2 (14.9)
126.3 + 15.7
411 +£26
35+04
3(21.4)
3.1+05
02+04
1(7.1)

13 (92.9)
1(7.9)

p value

0.128
0.738

0.861

0.238
0.199
0.136
0.54
0.143

0.252
0.82
0.941

0.211
0.84

0.627

0.874

ASA, American Society of Anesthesiologists.

Values are means + standard deviations or medians with ranges in parentheses.

* PCR, pathological complete remission.

ensuring the oncological curative effect (17, 18). However, ALis a
common complication after ISR surgery. Its occurrence not only
causes great distress to patients and increases their medical
expenses but also affects anal function and quality of life

(19, 20). Reducing postoperative AL is an important issue in
the management of ISR complications. In this study, we
proposed a novel drainage method to reduce the incidence of
postoperative AL in patients undergoing ISR that requires

TABLE 2 | Short-term results (n = 34).

characteristic non-TADT group (n = 20) TADT group (n = 14) p value
Operative time (min) 249 + 16 256 + 11 0.135
Blood loss (ml) 40 (20-300) 62.5 (25-280) 0.192
Wound infection 1(5) 1(7.1) 1
lleus 1(5) 1(7.1) 1
Anastomotic leakage 6 (30) 0 0.031
Postoperative stay (day) 13.8+4.4 106 £1.7 0.007
Anastomotic stricture 4 (20) 0 0.126
Pain score 1

1-3 12

4-6 2

7-10 0

Values are means + standard deviations or medians with ranges in parentheses

Bold value: p < 0.05.
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TABLE 3 | Anal functional outcomes (n = 30).

Characteristic

Median stool frequency/24 h

1-3 (%) 4(22.2)

4-5 (%) 6 (33.3)

6-8 (%) 6 (33.3)

>9 (%) 2 (11.1)
Urgency (<15 min) (%) 4 (22.2)
Anti-diarrhea medication (%) 1(5.6)
Nocturnal soiling (%) 4(22.2)
Daytime soiling (%) 2(11.1)
Mean Wexner incontinence score 7.4 +27
Wexner incontinence score grade

<10 (%) 14 (77.8)

>10 (%) 4(22.2)
Kirwan grade (%)
Grade 1 (perfect continence) 1(5.6)
Grade 2 (incontinence of flatus or liquids) 8 (44.4)
Grade 3 (occasional passage of solid stools) 6 (33.3)
Grade 4 (frequent incontinence of solids) 3 (16.7)
Grade 5 (colostomy required) 0

non-TADT group (n = 18)

TADT group (n = 12) p value

0.949
4(33.3)
4(33.3)
3 (25)
1(8.3)
2(16.7)
1(8.3)
3 (25)
1(8.3)
6.8+27 0.

_ O a4 4 a4

10 (83.3)
2(16.7)
0.894
2(16.7)
5(41.7)
3(25)
2(16.7)
0

Values are means + standard deviations or medians with ranges in parentheses.

handsewn anastomosis, and retrospectively analyzed its safety
and efficacy.

Several factors, such as age, BMI, levels of albumin, reportedly
affect the occurrence of AL after ISR (20-22). In our study, the
TADT and non-TADT groups demonstrated no significant
differences in their baseline characteristics (sex; age; BMI;
tumor distance from the anal verge; tumor diameter; history of
neoadjuvant therapy; TMN staging; levels of albumin,
hemoglobin, carcinoembryonic antigen, and carbohydrate
antigen 19-9; presence of hypertension or diabetes; smoking
history; history of blood transfusion; and ASA score), indicating
that baseline characteristics were comparable between the two
groups. We analyzed the incidence of AL between the groups and

found that it was significantly lower in the TADT group than in
the non-TADT group. This might be related to reduced effusion
surrounding the anastomosis achieved through drainage, which
in turn reduces the risk of infections and provides a good
healing environment.

Blood supply, tension, and local healing environment are
important factors determining the quality of anastomotic healing
(23-25). After ISR surgery, the reconstructed intestinal canal
below the levator ani hiatus lacks an internal sphincter-like
structure and is weakly attached to the surrounding tissue. At
the same time, the site of anastomosis is low, and a relatively wide
gap exists between the intestinal canal and external sphincter. As
a result, exudates can easily collect around the anastomosis,

TABLE 4 | Anal function in patients without anastomotic leakage (n = 24).

Characteristic non-TADT group (n = 12) TADT group (n =12) p value
Median stool frequency/24 h 1
1-3 (%) 4 (33.3) 4 (33.3)
4-5 (%) 5(41.7) 4(33.3)
6-8 (%) 3 (25) 3 (25)
>9 (%) 0 1(8.3
Urgency (<15 min) (%) 0 2 (16.7) 0.478
Anti-diarrhea medication (%) 0 1(8.9 1
Nocturnal soiling (%) 1(8.3 3 (25) 0.59
Daytime soiling (%) 0 1(8.3 1
Mean Wexner incontinence score 6.0+20 6.8+2.7 0.395
Wexner incontinence score grade 1
<10 (%) 11(91.7) 10 (83.3)
>10 (%) 1(8.3 2 (16.7)
Kirwan grade (%) 0.572
Grade 1 (perfect continence) 1(8.9) 2 (16.7)
Grade 2 (incontinence of flatus or liquids) 8 (66.7) 5 (41.7)
Grade 3 (occasional passage of solid stools) 3 (25 3 (25)
Grade 4 (frequent incontinence of solids) 0 2 (16.7)
Grade 5 (colostomy required) 0 0

Values are means + standard deviations or medians with ranges in parentheses
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thereby increasing the risk of infections around the area. In
addition, Handsewn anastomosis stretches the anal sphincters
further than stapler anastomosis, which may further increase the
incidence of anastomotic complications (26, 27). Hence,
indwelling drains are essential to monitor the anastomotic site
and ensure good healing (28). However, in the case of ultra-low
anastomosis post-ISR surgery, it may be difficult to achieve good
and unobstructed drainage with conventional pelvic drainage
catheters, since they have a long drainage distance, and may be
potentially shifted or blocked. The GRECCAR-5 trial (13)
prospectively explored the effects of conventional pelvic
drainage after rectal cancer surgery. The results confirmed that
the conventional drainage method did not reduce the incidence
of AL and rate of secondary surgery in patients undergoing
anterior resection of low rectal cancer compared with no
drainage (13). Therefore, we aimed to improve the drainage
method in this study. During handsewn anastomosis of the
intestinal canal, two to four drainage tubes (feeding tubes
approximately 10 cm long and 4 mm in diameter with
multiple small lateral holes) were placed in the gap between
the sutures, extending from the perianal region to the
anastomotic region, through the anastomosis. Trans-
anastomotic tube placement can effectively reduce effusion
around the anastomosis. Using multiple drainage tubes, local
effusion can be avoided with multi-directional drainage. The
status of the drained fluid surrounding the anastomosis can also
be visualized at the same time. Furthermore, the area can also be
flushed through the drainage tubes, thereby facilitating the
prevention and treatment of infections.

Drainage tubes are generally placed for about 5-7 days. The
tubes can be removed if the drainage fluid is minimal, non-
turbid, and no effusion or infection around the anastomosis is
detected by imaging. Due to the small diameter of the drainage
tubes, the gaps in the anastomosis close about two days after the
tubes are removed. Further, the TADT group had a shorter
hospital stay than the non-TADT group, suggesting that
placement of the drainage tubes did not significantly prolong
the anastomotic healing time. Moreover, the postoperative pain
scores of both groups were similar, and the length of the
indwelling tube outside the anus was only a few centimeters,
which only minimally affected the patients’ posture and
early ambulation.

Whether a protective stoma can prevent the occurrence of
postoperative AL in low rectal cancer is a highly debated topic
(29-31). Nevertheless, ileostomy has been found to reduce the
severity of complications to a certain extent and the rate of
secondary surgery associated with complications (29).
Handsewn anastomosis is one of the risk factors for AL (26).
Therefore, we performed terminal ileostomy on all patients in
this study.

Trans-anastomotic tube placement is an invasive perianal
procedure. We further explored the relationship between tube
placement and long-term anal function. As reconstructed anal
function tends to improve gradually over time after surgery, we
evaluated the anal function of patients who had also undergone
anastomosis reduction surgery, one year after rectal cancer

surgery. In total, 88.2% of the patients completed the
postoperative anal function evaluation. The baseline
characteristics of patients were comparable, and there were no
significant differences between the two groups in the Wexner
incontinence score, Kirwan score, or daily defecation frequency.
We further investigated the real effect of TADT on anal function
by comparing TADT and non-TADT patients without AL; the
difference between these two groups was not statistically
significant. This indicates that trans-anastomotic tube
placement may not reduce anal function in patients. However,
as shown in Table 3, though no statistically significant difference
was observed, the TADT group outperformed the non-TADT
group in anal function (e.g., daily defecation frequency, urgency,
and Wexner incontinence score). This is easy to explain, as the
anal function in patients with AL in the non-TADT group was
inferior to that in patients in the same group without AL, which
is consistent with findings of previous studies (32, 33). Thus,
tube placement can significantly reduce the incidence of AL,
and prevents postoperative anal insufficiency caused by
anastomotic complications.

There are some limitations to this study. First, since this was a
single-center retrospective study, selection bias was unavoidable.
Second, the small sample size makes it prone to the risk of type II
error. Third, because no AL occurred in the tube placement
group, we were unable to perform adjusted regression on
the baseline data between the groups. Nevertheless, we put
forward a novel, safe, and effective drainage approach that can
significantly reduce the incidence of AL after ISR manual
bowel reconstruction.

CONCLUSION

As an innovative and alternative method of drainage after ISR
with handsewn anastomosis, our preliminary study
demonstrates that trans-anastomotic drainage may reduce the
incidence of postoperative AL without adversely affecting anal
function in patients. However, high-quality multicenter
randomized controlled trials with large sample sizes are needed
to further evaluate the safety and efficacy of TADT in preventing
AL after ISR requiring handsewn anastomosis.
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