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Transanal drainage tube: alternative option to defunctioning
stoma in rectal cancer surgery?
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Background: Anastomotic leakage (AL) remains the most dreaded complication after rectal cancer surgery.
The aim of this study was to evaluate the role of transanal drainage tube in reducing the incidence, severity
and hospital costs respect to defunctioning stoma (DS).

Methods: Considering 429 patients consecutively operated for rectal adenocarcinoma, the tube was placed
in 275 (Group A) and not placed in 154 (Group B) patients. A DS was created in a subgroup of 54 patients
among the latter.

Results: The incidence of AL was significantly higher in Group B (P=0.007). In patients with DS, the
incidence was higher than Group A (P=NS). Grade C complications were significantly higher in Group B
(P=0.006) and Grade B complications were significantly higher in patients with DS (P=0.03). Estimated
economic benefit was 4,000 Euros for each patient.

Conclusions: Transanal drainage tube may be a safe and effective alternative to DS in many cases.
The incidence of leakage and Grade C complications are reduced albeit not significantly but Grade B
complications are significantly lower. Although the AL incidence was similar in our experience, the tube

allows to avoid a stoma-related consequence and the need for reversal procedure with economic benefit.
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Introduction the rectum and blood transfusions (1-3). Defunctioning

stoma (DS) has been used in order to reduce the incidence

Anastomotic leak: AL) is a major complication after .
astomotic leakage (AL) is a major complication afte and severity of AL after rectal cancer surgery. However,

rectal cancer surgery with incidence rates of 3-23%, leading
to increased postoperative morbidity and mortality rates,
increased length of hospital-stay and increased hospital costs
(1-3). Moreover, oncologic outcome may be significantly
impaired by AL (4-6). Most reported risk factors include
advanced age, male gender, malnutrition, obesity,
preoperative radiochemotherapy, larger tumour size, low

anastomosis, number of stapler firings used to transect
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stoma construction carries clinical disadvantages such as
patient discomfort, stoma-related complications, the need
for reversal procedure and increased hospital costs (7-10).
Transanal drainage tube (TDT) placement has been
recently introduced with promising results, mostly coming
from Japanese experiences (11-16). The aim of this study
was to evaluate the role of TDT on AL incidence, severity
and hospital costs as alternative to DS.
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Figure 1 Transanal tube secured to the perineal skin.

Figure 2 Transanal tube covering the anastomotic line.

Methods

This study was a single-centre retrospective analysis
of a prospectively maintained database of patients who
underwent sphincter-preserving low anterior resection
for rectal adenocarcinoma between January 2000 and
December 2016 at our Department. For the purpose
of this study, patients were divided into two groups: the
TDT group (A) and the non-TDT group (B). Written
informed consent from all individual participants included
in the study were obtained. The medical records were
reviewed for patients’ demographic (age and gender),
distance from the anal verge, tumour stage and grading,
surgical approach, postoperative mortality, morbidity and
management. Exclusion criteria were abdominoperineal
resection, Hartmann’s procedure, transanal local excision,
proctocolectomy, bypass or palliative DS only creation.
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Patients with distant metastases were also excluded.
Preoperative staging included endoscopy and whole body
computed tomography (CT) scan. Endorectal ultrasound
and/or pelvic magnetic resonance imaging (MRI) were used
to determine the extent of local tumours. Rectal cancers
were grouped according to their distance from the anal
verge: lower (<5 cm), middle (5-10 cm) and upper (>10 cm).
Surgical procedures were standardized and performed by
the same team and laparoscopic approach was introduced
since 1997. Preoperative standard radiochemotherapy was
administered in most locally advanced mid to low tumours
(cT3/4 or N+) and patients operated 8-10 weeks after
the completing of treatment. No short-course radiation
therapy was performed. All patients underwent mechanical
bowel preparation and prophylactic antibiotic therapy in
accordance with the hospital guidelines. Standard surgical
technique included full mobilization of the splenic flexure
and high ligation of the inferior mesenteric artery and
vein. Middle and lower cancers underwent nerve-sparing
Total Mesorectal Excision (TME) while upper rectal
cancers received Partial Mesorectal Excision (PME).
Methods of reconstruction were end-to-end anastomosis
by double stapling technique or straight coloanal hand-
sewn anastomosis in most cases. A closed system drainage
was inserted around the anastomosis site in all patients and
removed within 6 days if AL was not defined. Pathologic
stages were based on the 7" American Joint Committee on
Cancer TNM Staging System (17). Postoperative overall
30-day mortality included all deaths occurring during
hospitalization. Postoperative overall 30-day morbidity
included medical and surgical complications.

Since January 2007, a 6-8 cm long, 2 mm thick
radiopaque soft silicon tube with a 2 cm calibre, named No
Coil® (18) was placed in all patients after rectal surgery.
At the end of the operation, it is secured to the perineal
skin by two stitches (Figure I). The device decreases
intraluminal pressure by draining the watery stool and gas
flow and keeping the anal sphincter open. In extremely
low anastomosis, it was used with the intent to cover the
newly formed anastomosis preventing faecal content from
contaminating the anastomotic site (Figure 2). Generally, the
tube was removed on the 5™ postoperative day. The removal
was made for two reasons. Since all patients had passing
feces and gas after five days surgery, and to stop analgesic
intake. AL was defined according to the International
Study Group of Rectal Cancer (ISGRG) as “any defect of
the intestinal wall integrity at the colorectal or coloanal
anastomotic site (including suture or staple line of neorectal
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reservoirs) leading to a communication between the intra-
and extraluminal compartments” and severity was classified
into 3 grades (19). Grade A requiring no therapeutic
intervention. Grade B requiring active intervention without
relaparotomy, including medical (fasting, antibiotics, total
parenteral nutrition, somatostatin analogues), radiological
(percutaneous drainage) or surgical (transanal drainage
or repair) treatment. In Grade C patients exhibited signs
of peritonitis, severe sepsis or septic shock requiring
emergency surgical management and Intensive Care Unit
support. Diagnosis was suspected on the basis of digital
rectal palpation, clinical symptoms and signs (pain, fever,
ileus and abnormal drain discharge) and/or biological
parameters (leukocytosis and recently elevated biomarkers
level) and confirmed by enteral water-soluble contrast CT
scan exam or endoscopy. Water-soluble contrast enema was
performed only at the beginning of our experience.

Patients in group 1 were matched at a ratio of 1:1 with
patients who had undergone resection in group 2. The
matching was achieved on the basis of propensity scores
(PSs), including the following covariables: Age, Gender,
BMI and preoperative radiochemotherapy.

In addition to the clinical results, costs analysis was
another purpose of our study. For an approximation of
values, each different procedure in the patient population
was assigned a total mean cost in Euros (€), according to
the “Regione Lazio” refunded cost per each surgery and
economic benefit estimation was calculated.

PS matching

PS matching was performed on the cohort to adjust any
difference in average outcomes for patients’ selection bias.
PS matching was performed by considering all significant
variables between the two groups in the preliminary
analysis. PSs were generated by logistic regression and
relied on the following covariables: age, gender, BMI,
and preoperative radiochemotherapy. After estimation of
PSs, a regular 1:1 nearest-neighbor matching process was
performed. A small caliper (0.1) was specified to improve
balance.

Statistical analysis

The collected patient data were reviewed. Continuous
patient and tumour data are presented as median
(range). Categorical variables are presented as number
and percentage. All variables were compared using the
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%’ or Fisher’s exact test for categorical data, the Mann—
Whitney U-test for non-normally distributed continuous
data, and the Student’s #-test for normally distributed
continuous variables. All data are expressed as mean =
standard deviation or median and range. A P value of <0.05
was considered as statistically significant. The statistical
program SPSS version 22.0° (Chicago, Illinois, USA) was
used for analysis.

Results

A total of 429 operated patients at our Department with at
least 1 month of postoperative follow-up were identified.
The TDT was placed in 275 (Group A) and not placed
in 154 cases. Among the latter, in a subgroup of 54 cases
(35%) a DS was created. Table I outlines clinicopathological
characteristics of patients. Group A included significantly
less T4 tumors (P=0.01).

Postoperative results are shown in Tuble 2. No
complications related to the tube placement occurred.
Overall mortality rate was 1.5% in Group A and 3% in
Group B. Overall morbidity was higher in first group, rate
was 28.4% A and 17% respectively. The incidence of AL
was significantly higher in Group B (18% vs. 8.4%; P=0.01),
accounting for two thirds of all surgical complications
and most of those requiring relaparotomy in both groups.
According to the severity grading, there was no difference
of AL Grade between the two groups. Median time to
diagnosis was significantly higher in Group B (8.56 vs.
6 days; P=0.005) and median hospital stay was higher in
patients with AL in both groups (21.4 vs. 20.8 days). In
regards to treatment, 5 Grade B complications in Group
A recovered with conservative medical and/or radiological
treatment. The remaining 3 underwent transanal repair
and TDT repositioning. Grade C patients underwent
emergency surgery with Hartmann’s procedures (3),
coloanal anastomosis with DS (6) and DS creation only (7).
Postoperative mortality rate was 21.42% in this group
(3 cases).

After propensity score match, there was no more
difference of T4 rate in the two groups (Table I).
Postoperative courses were comparable with no difference
between the two groups. Notable, time to diagnosis leakage
and length of stay was similar (Table 2).

Discussion

AL remains the most dreaded complication after rectal
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Table 1 Clinicopathological characteristics
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Before matching

After propensity score matching

Variable Group A (n=275) Group B (n=154) P value Group A (n=49)  Group B (n=49) P value
Age (year) 61.1 [19-83] 60.6 [40-79] NS 61 60.9 NS
Gender,
Male 146 (53.1) 85 (55.2) NS 25 24 NS
Female 129 (46.9) 69 (44.8) NS 24 25 NS
Radio-chemotherapy 110 (40.0) 59 (38.3) NS 21 22 NS
Laparoscopy 137 (49.8) 74 (48.1) NS 23 22 NS
Distance from anal verge (cm)
<5 75 (27.3) 30 (19.5) NS 12 9 NS
5-<10 105 (38.2) 63 (40.9) NS 19 18 NS
>10 95 (34.5) 61 (39.6) NS 18 22 NS
pTN
TO/T1 55 (20.0) 28 (18.2) NS 10 10 NS
T2 76 (27.6) 32 (20.8) NS 12 11 NS
T3 125 (45.5) 69 (44.8) NS 24 25 NS
T4 19 (6.9) 25 (16.2) 0.01 3 3 NS
NO 145 (52.7) 82 (53.3) NS 26 26 NS
N1 88 (32.0) 46 (29.9) NS 20 19 NS
N2 42 (15.3) 26 (16.9) NS 3 4 NS

Data are shown as median [range] or number (percentage). NS, not significant.

cancer surgery with a significantly high incidence rate.
Several risk factors have been identified but since there is
no consensus on the definition, available data are difficult
to interpret and compare. According to Caulfield ez 4/, it is
a spectrum of clinical entities with different treatment and
outcomes (20). In the current study we used the definition
proposed by ISGRG since it is a valid classification system
enabling a reliable correlation between AL and the severity
of its impact in the clinical course of the patient. Grade C
leaks comprised most of our leakage cases, as it occurred
in other recent publications (7,21,22). Patients required
prompt operative re-intervention showing higher mortality
rate and longer hospital stay. About one third of leakages
were classified as Grade B and patients were successfully
managed without re-laparotomy. The unique Grade A case
observed in this study may be explained in two ways. First,
patients are usually asymptomatic and diagnosis is made
during routine postoperative control or later during routine
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workup before stoma closure. Second, the presence of a
DS may hide some clinically silent cases. It is reasonable
to assume that the estimated number of undetected cases
actually is higher.

Although there is currently no consensus on which is the
best imaging modality to detect AL, CT scan with enteral
contrast is becoming the gold standard. The relatively low
sensitivity should be taken into account when relying on
CT imaging to prevent delay in diagnosis (23,24). Besides
the potential to visualize AL, CT scan has the advantage to
detect alternative adverse events. According to the definition
of ISGRG, an abscess in the vicinity of the anastomotic site
without an obvious faecal fistula should also be classified as
AL (19). Three (12%) patients in Group A (2 Grade B and
1 Grade C) had such an abscess in our series.

Since AL after cancer rectal surgery may cause
life threatening complications with increased risk of
postoperative mortality, stoma creation has been advocated
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Table 2 Post-operative results
Before matching After PSM
Variable
Group A (n=275) Group B (n=154) Pvalue  Group A (n=49) Group B (n=49) P value

Mortality (30 days) 4 (1.5) 3(1.9) NS 2 1 NS

Leakage 3(1.1) 1(0.6) NS 1 1 NS

Other 1(0.4) 2(1.3) NS 1 0 NS
Morbidity 78 (28.4) 27 (17.5) 0.01 9 10 NS
Leakage 23 (8.4) 18 (11.7) NS 6 5 NS
Time to diagnosis (days) 6 [2-15] 8.56 [2-14] 0.005 5.8 5.7 NS
Leakage severity

Grade A 14.3) 0 - -

Grade B 8 (34.9) 7 (38.9) NS 5 4 NS

Grade C 14 (60.9) 11 (61.1) NS 1 1 NS
Hospital stay (days)

Overall 9.3 [8-49] 12 [9-56] 0.001 9 8.9 NS

Leakage 21.4 [13-49] 20.8 [13-38] NS 20.8 21 NS

Data are shown as median [range] or number (percentage). NS, not significant.

in order to decrease its incidence or the severity of septic
complications and need for reoperation. Despite diversion,
a considerable number of patients will still develop clinical
signs of AL. In a large series, DS leads to a lower AL rate,
though it was associated with higher rates of complications,
prolonged hospital stay and mortality (25). In diverted
anastomosis, leakage could become clinically evident beyond
30 days, especially after preoperative chemoradiotherapy
(26,27). Stomal problems should also not be ignored (i.e.,
discomfort, dehydration, stoma-related complications)
and reversal procedure is associated with morbidity and
increased hospital costs (4,7-10). Patients with anastomosis-
related complications have been also reported to be at high
risk of permanent stoma (2,28,29) and impaired functional
results and quality of life (30,31). As a consequence, more
selective use has been increasingly recommended only
in high risk anastomosis in the last years (7,10,32,33).
Our policy is to routinely divert patients with severe co-
morbidity, intraoperative complications and extremely low
anastomosis after preoperative chemoradiation.

When diversion is not absolutely indicated, TDT may
be a suitable alternative. It is supposed to be beneficial
for reducing intraluminal pressure, allowing adequate
gas and watery stool drainage, resulting in a protective
effect on anastomotic healing. In presence of a possible
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early postoperative spasm of the anal sphincter, it may
provide partial incontinence that ensures the patency
of anastomosis. Previous studies showed that measured
rectal resting pressure was lower in patients with
transanal tube (13,18). It also appears to function as a
target drainage allowing easy drainage of bowel contents,
reducing the degree of extraluminal sepsis in case of AL
(11,15). Promising results have been reported in studies
limited by small sample size, varied indications and use of
nonrandomized trials (11-15). Differences in each study
such as tube material, shape and diameter of the device,
length of insertion and duration of its placement should be
also considered when results are evaluated. Nevertheless,
effectiveness of prophylactic TDT placement has been
confirmed in two recently published systematic review
and meta-analysis (34,35). Retrospective comparative
studies showed that TDT supports anastomotic site
protection avoiding stoma-related complications (1,14-16).
The optimal time of tube placement has not been
determined and mean reported duration is between 4
and 6 days. Excluding late leakages related to vascular or
septic complications, the patency of anastomosis is usually
consolidated after 5 days in most cases and this period was
considered enough for removal of TDT.

In our experience, it was used mainly to lower
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Table 3 Estimated economic benefit (€)

Variable Transanal tube Stoma
Surgery 6,476.4 6,476.4
Transanal tube 102.6 0
Stoma reversal 0 4,026.75
Total 6,579.00 10,503.15

intraluminal pressure in 176 cases (64%) and provide direct
protection of the anastomosis in 99 cases (36%). Our 8.4%
AL incidence rate was consistent with those reported in
the literature. Even though more risk factors were present
in this group of patients, tube placement was associated with
a reduction of AL incidence and Grade C cases compared
to the control group. All the laparoscopic procedures were
performed by senior surgeons, but the higher AL incidence
rate in the first period of the study may be partially explained
considering the learning period of the technique.

One of the main end points of the study was to determine
the patient’s quality of life without DS. The TDT is well
tolerated since it requires only a 5-day placement versus
an average of 3 months for the stoma. Significant stoma-
related disadvantages are also avoided, keeping in mind that
it does not safely prevent AL occurrence. Tube placement
has been reported to increase patient discomfort and
inconvenience in few cases, mostly including perineal pain
(11,13-15). At the beginning of our experience, 3 cases of
urinary retention with pain were observed, so continuous
administration of analgesics until TDT removal was
introduced with beneficial effects.

Another purpose of our study was to estimate the hospital
costs. Leakage occurrence has been clearly associated with
increased health-care costs in recent publications (36). A
randomized multicentric trial showed that DS creation
was more expensive, despite the cost-savings associated
with a reduced incidence of AL (37). In our experience,
an estimated economic benefit of €4,000 for each patient
with TDT compared with those requiring DS and reversal
procedure was obtained regardless of AL occurrence
(Table 3), allowing a significant decrease in overall economic
burden.

Despite advances in surgical technology, studies on
patients and methods of prevention, AL continues to occur
at a high rate and the fundamental pathogenesis remains
unknown. According to Shogan er 4/., the fundamental
pathogenesis of leakage remains unknown and often

© Translational Gastroenterology and Hepatology. All rights reserved.

Translational Gastroenterology and Hepatology, 2020

anastomosis healing occurs without any incidents in high-risk
patients while many patients without a single risk factor will
develop leakage (38). It is of critical importance to identify
predictors of AL to enable early diagnosis and appropriate
treatment. The interval between surgery and clinical onset
suggests a preclinical phase in which reliable biomarkers
could be used to predict AL (24). Treatment should be
based on leakage location and severity and patient’s clinical
condition but non operative management may be safely and
successfully adopted in many cases (39-41).

The study presents evident limitations. A relatively
small sample size covering a long period was enrolled.
The analysis was nonrandomized and retrospective and no
strict criteria were established for the selection of patients
undergoing tube insertion, clearly creating a selection bias.
Nevertheless, it includes 429 homogeneously operated
patients in a Western single-centre. Estimated economic
cost-saving was also calculated for the first time.

In conclusion, leakage of the anastomosis remains the
Achilles heel of rectal cancer surgery and even a DS does not
safely prevent its occurrence. In our opinion, TDT may be
considered a suitable option in many cases. Although the AL
incidence was similar in our experience, the tube allows to
avoid a stoma-related consequence and the need for reversal
procedure. Overall estimated economic burden was also
reduced. Considering the promising results, large prospective
randomized clinical trials are needed to confirm the benefits.
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