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Significance of defect closure following transanal local
full-thickness excision of rectal malignant tumors
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Abstract. Transanal excision (TAE) for rectal tumors is
increasingly applied and it is generally recommended that the
defect following full-thickness excision should be closed. The
aim of this study was to compare the complications and anal
function following TAE between cases where the defect was
closed and those where it was not. A total of 43 consecutive
rectal malignant tumor patients eligible for TAE were investi-
gated. Regarding anorectal function, incontinence was assessed
using the Wexner score. The defect of the rectum was closed
in 21 of the 43 patients. There were no significant differences
between the two groups regarding gender, distance from the
anal verge, tumor size, diagnosis and tumor site. There was a
significantly higher number of postoperative complications of
all grades and =Clavien-Dindo grade Illa in the closure group
(P=0.02 and 0.04, respectively). Regarding the Wexner score,
there was no significant difference between the two groups
(P=0.24). Compared with the closure group, the non-closure
group had significantly fewer postoperative complications of
all grades and =Clavien-Dindo grade IIla. Moreover, there
was no significant difference regarding the anorectal function
between the two groups. Thus, suturing the rectal defect is not
necessarily recommended following TAE.

Introduction

Although advances in rectal surgery have broadened the choice
of sphincter-preserving procedures, definitive colostomy
remains necessary in 10-30% of the patients (1). Furthermore,
the postoperative morbidity and mortality rates remain
high (2). In addition to urinary dysfunction, disturbances in
bowel function prove to be a major problem in ~30% of the
patients (3.4).
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Benign and early-stage malignant tumors located in the
lower rectum have been traditionally managed with local
excision (LE) using a conventional instrument, such as the
Parks anal retractor, which has also become valuable for
selecting patients with a rectal malignant tumor. However,
this approach has major limitations, as exposure and visibility
within the rectal lumen curtail the surgeon's ability to perform
a high-quality oncological excision. Since the introduction of
transanal endoscopic microsurgery (TEM), which was first
described by Buess ef al (5), TEM has become the treatment
of choice for benign and early-stage malignant tumors that are
not suitable for LE with the Parks anal retractor or a flexible
endoscope (6,7). However, several factors have limited the
widespread application of TEM, including the need for special-
ized expensive instruments and a steep learning curve (8). To
overcome these restrictions, transanal minimally invasive
surgery (TAMIS) has recently become more accessible to
general surgeons through the use of single-port access systems
and usual laparoscopic instruments. TAMIS with SILS™ Port
(Coviden, Mansfield, MA, USA), a novel approach combining
TEM and single-port laparoscopic surgery, was first reported
in 2010 by Atallah (9). Recently, a systematic review of TAMIS
was reported (10). In this study, LE was defined as excision
with a retractor (such as the Parks anal retractor) and TAMIS
was defined as excision with a single-incision laparoscopic
surgery port [such as the GelPOINT® path platform (Applied
Medical, Rancho Santa Margarita, CA, USA) or SILS™ Port].
TAE included both LE and TAMIS.

The major advantages of TAE are the significantly lower
morbidity and better functional outcome compared with
standard radical resection (11,12). The reported complications
include postoperative bleeding necessitating reoperation, wound
dehiscence, bladder dysfunction and wound infection (13).
Surgical emphysema following TAE is extremely rare (14,15).

When TAE was performed, the biggest challenge
encountered was the decision on whether to close the defect.
Although several authors have recommended suturing on
the basis of earlier wound healing, better bleeding control
and fewer cases of lumen stenosis (16-18), some authors have
advocated that the defect should not always be closed (19,20).

The aim of this study was to compare the complications
and anal function following TAE of rectal tumors between
cases where the defect was closed and those where it was not,
through a retrospective investigation.
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Patients and methods

Patients. Between January, 2004 and March, 2015,
43 consecutive rectal malignant tumor patients eligible for
TAE were investigated. The patients were clinically diagnosed
prior to surgery according to the findings of colonoscopy
and computed tomography and they had no metastasis in the
regional lymph nodes or distant metastases on preoperative
diagnosis. A digital examination was the most important
assessment. Each digital examination was inevitably performed
preoperatively in all patients to determine the location, size and
depth of the tumor. None of the patients received preoperative
chemotherapy or radiotherapy.

Operation. At the Osaka Medical Center for Cancer and
Cardiovascular Diseases (Osaka, Japan) our hospital, the indi-
cations for TAE for rectal malignant tumors are a maximum
diameter of 3 cm, clinically T1 or T2 depth and the absence of
lymph node and distant metastasis. The tumors were located
below the peritoneal reflection. Mechanical bowel preparation
was performed preoperatively, in the same manner as in usual
conventional colorectal surgery, and intravenous antibiotics
were administered perioperatively in all cases. Preoperative
chemical preparation with antibiotics was not performed. In
all patients, TAE with full-thickness excision was performed
under general or spinal anesthesia. Regarding the operative
procedure, LE with the Parks anal retractor was performed
in 35 and TAMIS with the GelPOINT® Path in 8 patients,
although GelPOINT® Path is currently used in the majority of
the patients in our hospital. Following complete removal of the
lesion, the decision on defect closure relied upon the operator's
assessment.

Postoperative management. General postoperative
management was as follows: The patients received intravenous
fluids and antibiotics until the morning of postoperative
day (POD) 1. Water ingestion was initiated on POD 1 and solid
food consumption on POD 2.

Anorectal function. Fecal incontinence was assessed using the
continence score of Jorge and Wexner (Wexner score) (21) at 3,
6, 9 and 12 months after the operation. Questionnaires were
obtained when patients visited the hospital.

Statistical analysis. A statistical analysis was performed using
the SPSS software program for Windows, version 21 (IBM
SPSS, Armonk, NY, USA). Associations between the clinico-
pathological parameters were assessed using the Chi-square
test or the Fisher's exact test for discrete variables. The Student's
t-test was used for continuous variables. P-values of <0.05 were
considered to indicate statistically significant differences.

Results

Patient characteristics. In 21 of the 43 patients (48.8%),
the defect of the rectum was closed. As shown in Table I, a
comparison of the patients with and without closure revealed
no significant differences between the two groups regarding
gender, distance from the anal verge, tumor size, diagnosis
and tumor site. Regarding the age and operative procedure,
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a significant difference was observed between the two groups
(P=0.04 and 0.004, respectively).

Results of the operation. The details of the operation are
shown in Table II. Overall, the mean operative time was
72.5 min (range, 15-220 min; median, 65 min), with the opera-
tion completed within 90 min in ~80% of the cases. In our
study, closure of the defect did not affect the operative time.
The mean intraoperative blood loss was 51.5 ml (61.7 ml in
the closure and 41.8 ml in the non-closure group). Although
the amount of blood loss in the closure group appeared to
be higher, there was no statistically significant difference
between the two groups. The mean postoperative hospital
stay of the closure group was longer compared with that of
the non-closure group, but the difference was not statistically
significant (P=0.32).

Regarding the anterior, posterior and lateral tumor
localization, there was no statistically significant difference in
operative time. However, the amount of blood loss from ante-
riorly located tumors was lower compared with that in other
sites (anterior vs. posterior: 13 vs. 61 ml, respectively, P=0.03;
and anterior vs. lateral: 13 vs. 87 ml, respectively, P=0.05).

The operative procedure was also investigated. As regards
the mean operative time, there was no statistically significant
difference between the two groups (70.0 min in LE with the
Parks anal retractor and 83.3 min in TAMIS with GelPOINT®
Path; P=0.43). Furthermore, there was a lower amount of
blood loss in TAMIS with the GelPOINT® Path compared
with LE with the Parks anal retractor (5.0 vs. 62.1 ml, respec-
tively); however, this difference was not statistically significant
(P=0.09).

Postoperative pathology and additional therapy. Postoperative
pathology (Table IIT) confirmed the presence of adenocar-
cinoma in 41 patients and carcinoid in 2 patients. Of the
41 adenocarcinoma patients, the histopathological findings
showed G1 (well-differentiated) in 23, G2 (moderately differ-
entiated) in 16, and G3 (poorly differentiated) in 2 patients.
The depth of the tumor was as follows: Tis cancer in 1, T1
cancer in 26, T2 cancer in 12 and T3 cancer in 2 patients.

En bloc resection was generally attempted; however,
fragmentation of the specimen occurred in 5 (11.6%) of
the 43 patients. The horizontal margin was negative in all
43 patients (100%); however, the vertical margin was positive
in 3 (7.0%) of the 43 patients. Due to a positive vertical margin
(n=3) or local recurrence (n=1), additional bowel resection
with lymphadenectomy was performed in 4 cases. Therefore,
39 cases successfully underwent surgical therapy with TAE
alone. However, according to the results of the pathological
examination, adjuvant chemotherapy was performed in 1 and
adjuvant chemoradiotherapy (CRT) in 27 patients.

Postoperative complications and anorectal function. There
were no reported deaths in this study. The overall morbidity
rate was 18.6% (8 of the 43 patients) (Table IV). In the overall
cohort, the most common complications were postoperative
bleeding (11.6%; n=5), followed by fever (2.3%; n=1), anal pain
(2.3%; n=1) and retroperitoneal emphysema (2.3%; n=1). In the
closure group, 5 patients (23.8%) experienced postoperative
bleeding, and 1 patient did not require any special treatment
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Table I. Patient characteristics.
Characteristics Closure (n=21) No closure (n=22) P-value
Age (years) 59.6+8.6 (44-76) 64.7+7.8 (48-79) 0.04
Gender
Male 11 11 >0.99
Female 10 11 10
Distance from the anal verge (cm) 43+1.6 (2.0-7.0) 4.5+1.8 (2.0-7.5) 0.75
Tumor size (cm) 2.2+0.8 (1.0-3.0) 2.6x1.2(1.5-3.0) 0.37
Diagnosis 0.23
Adenocarcinoma 19 22
Carcinoid 2 0
Operative procedure 0.004
Parks anal retractor 21 14
GelPOINT® path 0 8
Tumor site 0.69
Anterior 8 6
Posterior 8 11
Lateral 5 5
Data are expressed as the mean + standard deviation (range) or absolute numbers.
Table II. Results of the operation.
Variables Closure (n=21) No closure (n=22) P-value
Operative time (min) 72.5+51.9 (15-220) 72.6+34.0 (23-152) 0.99
Blood loss (ml) 61.7+£97.5 (5-330) 41.8+73.2 (5-300) 045
Postoperative hospital stay (days) 12.6+11.5 (5-58) 9.9+49 (5-19) 0.32

Data are expressed as mean + standard deviation (range).

(Clavien-Dindo grade I). However, the remaining 4 patients
required blood transfusion (grade II; n=1) and endoscopic
hemostatic therapy (grade IIla; n=3). No postoperative
bleeding occurred in the non-closure group. The difference
between the two groups was statistically significant (P=0.02).
In the closure group, fever developed in 1 patient (4.8%), but no
special treatment was required (grade II). In the non-closure
group, anal pain was experienced by 1 patient (4.8%), but no
special treatment was required (grade II). One patient (4.8%)
in the closure group developed retroperitoneal emphysema
and loop colostomy was performed (grade I1Ib). There was no
significant difference in the incidence of the aforementioned
complications between the two groups (P=0.49, 0.99 and 0.49,
respectively). There were no cases with urinary dysfunction or
rectal stricture in any of the two groups.

Overall, complications occurred in 18.6% (8/43) of the
patients. There was a significant difference between the two
groups [closure vs. non-closure: 33.3% (7/21) vs. 4.5% (1/22);
P=0.02]. In particular, severe complications (=grade I11a)
occurred in 9.3% (4/43) of the patients, with a statistically
significant difference between the two groups [closure vs.
non-closure: 19.0% (4/21) vs. 0% (0/22); P=0.04].

Table III. Postoperative pathology.

Variables

Patients (n=43)

Histological diagnosis
Adenocarcinoma
G1 (well-differentiated)
G2 (moderately differentiated)
G3 (poorly differentiated)
Carcinoid
Depth of the tumor (adenocarcinoma)
Tis
Tl
T2
T3
Fragmentation of the specimen
Horizontal margin negative (%)

Vertical margin negative (%)

23
16

1
26
12

2

5 (11.6%)
43 (100%)
40 (93.0%)

Data are expressed as number (percentage).
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Table IV. Postoperative complications.

Complications Total (n=43) Closure (n=21) No closure (n=22) P-value
Bleeding 5 (11.6%) 5 (23.8%) 0 (0%) 0.02
Fever 1(2.3%) 1 (4.8%) 0 (0%) 0.49
Anal pain 1(2.3%) 0 (0%) 1 (4.5%) 0.99
Retroperitoneal emphysema 1 (2.3%) 1 (4.8%) 0 (0%) 0.49
All grades 8 (18.6%) 7 (33.3%) 1 (4.5%) 0.02
>Clavien-Dindo grade Illa 4(9.3%) 4 (19.0%) 0 (0%) 0.04
Data are expressed as number (percentage).

Table V. Wexner score in patients with TAE.

Timepoint Total (n=27) Closure (n=16) No closure (n=11) P-value
3 months (n=27) 0.74+1.40 (0-5) 0.31£0.60 (0-2) 1.36+£1.96 (0-5) 0.05
6 months (n=27) 0.37+£0.93 (0-3) 0.13+£0.56 (0-2) 0.73x£1.27 (0-3) 0.09
9 months (n=27) 0.23+£0.65 (0-2) 0.13+£0.50 (0-2) 0.40+0.84 (0-2) 0.30
12 months (n=27) 0.08+0.39 (0-2) 0 0.20+0.63 (0-2) 0.21

Data are expressed as mean + standard deviation (range). TAE, transanal excision.

Of the 39 patients who underwent TAE alone, 27 were avail-
able for follow-up (follow-up period =12 months). To evaluate
the Wexner score, questionnaires were obtained from the
27 patients at 3, 6,9 and 12 months (Table V). CRT was admin-
istered to 11 patients in the closure group (n=16) and 8 patients in
the non-closure group (n=11). No significant difference between
the two groups was observed (P=0.99). In all cases, an improve-
ment was observed from 3 to 6 months (P=0.009). A gradual
improvement was observed from 6 to 9 or 12 months; however,
the improvement was not significant. A comparison between the
closure and non-closure groups revealed a significant difference
at 12 months (closure vs. non-closure: 0.00 vs. 0.20, respec-
tively; P=0.21). Regarding the effect of radiation therapy on
anorectal function, there was no statistically significant differ-
ence between the two groups at 12 months (CRT vs. no CRT:
0.11 vs. 0.00, respectively; P=0.52).

Discussion

The approach of local excision for tumors of the rectum was
introduced in 1826 by Lisfranc (22). Subsequently, transanal
techniques, such as the Parks excision (23), have progressed.
Following the introduction of TEM into clinical practice (5),
it has progressively become the standard for the treatment
of benign polyps and early neoplasms in the extraperitoneal
rectum (6,7). Widespread application of TEM, however, has
progressed slowly, in part because the surgeon is forced to
work through a long rigid rectoscope, which limits triangula-
tion and subsequent instrument manipulation. To overcome
these restrictions, TAMIS using the SILS™ Port and general
laparoscopic instruments was first reported in 2010 by
Atallah (9). This was followed by various reports of TAMIS

with an increasing number of case reports using similar plat-
forms with acceptable outcomes (10,24-26).

The major advantage of TAE is the significantly lower
morbidity and mortality compared with the traditional treat-
ment for rectal malignant tumors, such as abdominoperineal
or low anterior resection (27). Postoperative complications
are relatively rare and include bleeding (1.7-2.7%) and pelvic
sepsis (1-2.7%). The mortality rate is low (0-2%) (28). In our
study, the most frequent complication was postoperative
bleeding (62.5%, 5 of 8 cases). Such complications, particularly
postoperative bleeding, may be associated with differences in
the operative procedures between the two groups. When the
Parks anal retractor was applied, an electric cautery device
was commonly used. However, when the GelPOINT path
was applied, a vessel-sealing device was used. In the closure
group, all patients were operated on with the Parks anal
retractor. However, in the non-closure group, ~40% of the
patients were operated on with the GelPOINT path. In the
closure group, the complication rate was higher compared
with that in the non-closure group. The use of a vessel-sealing
device may therefore reduce postoperative bleeding. Very
rare complications include surgical emphysema (14,15). In
the closure group, 1 case developed extended retroperitoneal
emphysema and underwent emergent colostomy. According to
Bignell er al (28), pelvic sepsis often occurs in patients with a
tumor located within 2 cm from the dentate line (6.5 vs. 0.5%,
respectively; P<0.02), due to the absence of mesorectum in
the distal rectum. The tumor location of our retroperitoneal
emphysema case was 2 cm from the dentate line. With the
increasing use of TAE, we should take note of this complica-
tion. The wound dehiscence rate after full-thickness excision
is not negligible and it ranges from 1 to 20.9% (29-31). We



hypothesized that, if the defect is closed and wound dehis-
cence subsequently occurs, then the wound may split deeply.
As a result, the rectal air escapes to the retroperitoneum or
pelvic cavity, or postoperative bleeding occurs from the split
wound. In our study, no pelvic sepsis or bleeding was observed
in the non-closure group.

Furthermore, TAE has a major advantage over general open
or laparoscopic surgery regarding anorectal function. If abdom-
inoperineal resection is performed, permanent colostomy is
necessary. Although low anterior resection or intersphincteric
resection (ISR) preserving the anus are performed, the patients
often present with frequent defecation or fecal incontinence.
The Wexner score at 1 year after the operation is reportedly
poor (4.4-10.0) (32,33). In our study, the Wexner score at
12 months after the operation was good (0.08). Generally,
the anorectal function becomes worse following pre- or post-
operative CRT (32,34). However, in our study, no significant
difference in the effect of radiation therapy was observed at
12 months. We hypothesized that the good anorectal function
observed may be attributed to the preservation of most of the
internal sphincter, unlike ISR in TAE.

To perform TAE, the most critical issue is suturing (35).
When TAE is performed, one of the last decisions to be made
during the operation is whether to close the defect. Although
most groups recommended suturing the defect (16-18),
some have advocated that the defect should not always be
closed (19,20). Ramirez et al (19) reported difficulties in
repairing the excision defect and concluded that there was
no difference between whether the defect was sutured or not
regarding the intraoperative results and outcome. At 4 weeks
after the operation, the rectal wound had completely healed
in 84% of the patients in the unsutured group and 95% of the
patients in the sutured group. Hahnloser ef al (20) reported
there was no difference in the incidence of complications
whether the rectal defect was closed or left open. There remains
no consensus or guidance among TEM surgeons regarding the
closure of a defect below the peritoneal reflection; thus far, no
distinct differences have been reported regarding postopera-
tive complications based on whether the defect had been closed
or not (28). In our study, postoperative severe complications
(=grade IlIa) occurred in 4 cases in the closure group. There
were no complications in the non-closure group. Regarding
anorectal function, even if the defect was left open, continence
was not compromised at 1 year after surgery (20). In our study,
similarly, there was no significant difference in the Wexner
score between the two groups at 12 months.

In conclusion, although our study included a limited
number of cases and was not a randomized controlled trial, a
significant difference was observed in postoperative compli-
cations of all grades between the closure and non-closure
groups (33.3 vs. 4.5%, respectively; P=0.02) and =grade I1la
(19.0 vs. 0%, respectively; P=0.04). Moreover, there was no
significant difference regarding anorectal function between
the two groups. Thus, suturing the defect following TAE is not
necessarily recommended.
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