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Abstract Background In transanal minimally-invasive surgery (TAMIS), the closure of the rectal
defect is controversial, and endoluminal suture is one of the most challenging aspects.
The goal of the present study is to evaluate the short- and medium-term complications
of a consecutive series of patients with extraperitoneal rectal injuries who underwent
TAMIS without closure of the rectal defect.
Materials and Methods A prospective, longitudinal, descriptive study conducted
between August 2013 and July 2019 in which all patients with extraperitoneal rectal
lesions, who were operated on using the TAMIS technique, were consecutively
included. The lesions were: benign lesions � 3 cm; neuroendocrine tumors � 2 cm;
adenocarcinomas in stage T1N0; and adenocarcinomas in stage T2N0, with high
surgical risk, or with the patients reluctant to undergo radical surgery, and others with
doubts about complete remission after the neoadjuvant therapy. Bleeding, infectious
complications, rectal stenosis, perforations, and death were evaluated.
Results A total of 35 patients were treated using TAMISwithout closure of the defect. The
average size of the lesionswas of 3.68� 2.1 cm (95% confidence interval [95%CI]: 0.7 cm to
9 cm), their average distance from the anal margin was of 5.7�1.48 cm, and the average
operative time was of 39.2�20.5minutes, with a minimum postoperative follow-up of
1 year. As for the pathologies, they were: 15 adenomas; 3 carcinoid tumors; and 17
adenocarcinomas. In all cases, the rectal defect was left open.
The overall morbidity was of 14.2%. Two patients (grade II in the Clavien-Dindo
classification) were readmitted for pain treatment, and three patients (grade III in
the Clavien-Dindo classification) were assisted due to postoperative bleeding, one of
whom required reoperation.
Conclusion The TAMIS technique without closure of the rectal defect yields good
results, and present a high feasibility and low complication rate.
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Introduction

Abdominal rectal resection combined with total mesorectal
excision remains the gold standard treatment for rectal
cancer.1,2 However, the postoperative morbidity is high,
and functional sequelae are common, requiring a permanent
stoma in 10% to 30% of the patients.3–5

Benign and malignant tumors of the lower rectum in the
initial stages have traditionally been managed with local
excision using the Parks technique. However, this approach
has limitations in terms of exposure and visibility of the
rectal lumen.6 In 1985, Buess et al.7 described the transanal
endoscopic surgery (TEM), which was established as the
treatment of choice for early-stage benign and malignant
rectal tumors not suitable for resection with the Parks
technique or flexible endoscopy.8,9 However, several factors
have prevented this technique from becoming popular, such
as the need for high-cost special instruments and a long
learning curve.10,11

Transanal minimally-invasive surgery (TAMIS), described
by Atallah et al.12 in 2013, overcame these limitations with
the use of a flexible transanal device and standard laparo-
scopic instruments, and results similar to those of TEM.13,14

This technique is especially useful in extraperitoneal rectal
injuries that are difficult to access via the former approach.

Currently, closure of the rectal defect below the peritoneal
reflection is still controversial, and colorectal surgeons have
not reached a common ground regarding it.15 Endoluminal
suturing, which can take longer than the dissection itself, is
one of the most challenging aspects of the procedure.
Likewise, the inability to suture through the platform has
been a barrier for the adoption of this technique.16–18 The
literature is discordant regarding the closure of the rectal
wound, and it is difficult to come to conclusions due to the
heterogeneity of the studies.15,19

Our objective was to carry out a descriptive study of a
consecutive series of patients with extraperitoneal rectal
lesions who underwent TAMIS without closure of the rectal
defect, evaluating the occurrence of complications in the
short and medium terms.

Materials and Methods

The present is a descriptive, prospective and longitudinal
study. Between August 2013 and July 2019, all patients with
extraperitoneal rectal lesions and operated using the TAMIS
technique were consecutively admitted to two private and
one public institutions in the city of Mar del Plata, Argentina.
They presented the following lesions: benign lesions � 3 cm
of difficult endoscopic resolution, neuroendocrine tumors
� 2 cm, stage T1N0 adenocarcinomas without histological
signs of poor prognosis, stage T2N0 adenocarcinomas of high
surgical risk or with refusal on the part of the patient to
undergo radical surgery, or with patients with doubts about
complete remission after the neoadjuvant treatment.

Preoperative staging was performed with rectal digital
examination, flexible videocolonoscopy, high-resolution
abdominal and pelvic magnetic resonance imaging (MRI),

chest computed tomography (CT), and an assessment of the
levels of carcinoembryonic antigen (CEA) in malignant
lesions. In the cases in which the neoadjuvant treatment
was performed, restaging was performed between 6 and
8 weeks after the end of the treatment.

All procedures were performed by the same surgeon.
Colonic preparation with phosphates and general and/or
spinal anesthesia was performed. Antibiotic prophylaxis
with metronidazole and gentamicin was administered and
supplemented, in most cases, with oral amoxicillin-
clavulanic acid for five days after discharge.

For the present series, we used the Sils (Covidien, Mans-
field,MA, United States)multiple access port or theGelPOINT
(AppliedMedical, Rancho SantaMargarita, CA, United States)
path transanal access platform, CO2 insufflation pressure of
15mm Hg, standard laparoscopic instruments, and a har-
monic scalpel (UltraCision, Ethicon Endosurgery, Inc. Cincin-
nati, OH, United States).

The lithotomy positionwas used. After placing the transa-
nal device, the resection margins were marked with electro-
cautery. The incisions were deepened up to the perirectal fat,
the resections were completed in a proximal direction, and
an exhaustive control of hemostasis was performed. The
surgical woundwas left open in all patients, regardless of the
size of the lesion or its location.

The minimum postoperative follow-up was of 1 year, and
we recorded the occurrence of the following events which
wereconsideredpostoperative complications: rectalbleeding;
infection (defined by at least 2 of the following parameters:
fever>38.5 °C;, rectal pain; leukocytosis>110 cells/L;9

images compatible with perirectal collection; or clinical diag-
nosis of infection); postoperative stenosis requiring some type
of dilation; perforation into the abdominal cavity; and death.

The results were expressed as means and standard devia-
tions (SDs), ranges or percentages, according to the type of
variable analyzed.

Results

In a period of 6 years, 35 patientswere treatedwith the TAMIS
technique without closure of the rectal defect. There were 18
(51.4%) female patients, with an average age of 61�12 (range:
30 to 86) years. The mean size of the lesions was of 3.68�2.1
(range: 0.7 to 9) cm, and the mean distance from the anal
margin to the lesion was of 5.7�1.48 (range: 3 to 8.5) cm.
General anesthesia was administered to 4 patients, general
anesthesiaþ spinalanesthesia, to9, andonlyspinalanesthesia,
to 22. Theoperative timewasof 39.2�20.5minutes (range: 17
to 90minutes), and the hospitalization time was of
1.375�1.175 days (range: 1 to 7 days) (►Table 1).

The pathological anatomy was as follows: 15 adenomas
(43%), 3 carcinoid tumors (8%), and 17 adenocarcinomas
(49%). There was 1 patient with ypT0 who underwent
preoperative chemoradiotherapy (CRT) and the scar was
resected to confirm complete remission, 4 patients with
carcinomas in situ, 4 with T1 tumors, and 8 with T2 tumors
(►Table 1). Out of the patients with T2 tumors, 1 underwent
adenoma biopsies, 3 refused radical surgery, and 4 were
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substaged by MRI, completing the treatment in 2 of them
with the Miles operation. From the series, 5 were submitted
to neoadjuvant therapy.

There was no mortality in the series, and the global
morbidity was of 14.2% (5 patients) (►Table 2). In total, 2
(5,7%) patients who had undergone neoadjuvant therapy
were re-admitted for pain management (Clavien-Dindo II);
3 patients (8.5%) had postoperative bleeding: 1 patient had
self-limited bleeding on the eighth day after surgery
(Clavien-Dindo I), 1 patient required transfusion with 2
units of red blood cells (Clavien-Dindo II), and only 1
required re-intervention (Clavien-Dindo III), and they
represented 2.8% of the cases (►Table 3). There were no
infectious complications, rectal stenosis, or perforations
into the abdominal cavity.

Discussion

The performance of transanal excision of rectal lesions has
radically changed with TEM;20 however, several factors have
prevented this technique from becoming popular.10,11 In
Certain aspects, such as surgical time and anal sphincter
dysfunction, similar or even better results are achieved with
TAMIS than with TEM.13,21,22 The patient is always placed in
the lithotomyposition regardless of the location of the injury,

which enables a quick abdominal approach, if necessary.
These advantages, together with the lower cost and the
shorter learning curve, have lead more surgeons to adopt
the minimally-invasive transanal resection techniques.23,24

In the present series, all resections were performedwith a
full-thickness excision of the rectalwall. This ismandatory in
malignant lesions and highly recommended in benign ones
as well, since the piece excised may contain an invasive
component, which is likely to occur in up to 30% of the
cases.25,26

In total, four patients were understaged by MRI, and 3 of
them had undergone neoadjuvant therapy, showing the
difficulty in evaluating these lesions. Although transanal
ultrasound has demonstrated its value in the differentiation
between T1 and T2 tumors, we use high-resolution MRI with
rectal-specific protocols, which, in recent years, has at least
matched transanal ultrasound in the staging of early tumors.
Among its advantages, it is able to assess poor prognostic
factors for local resection and enables the re-staging of the
lesions after neoadjuvant treatment.27–30

Despite efforts to standardize the technique inminimally-
invasive transanal resections,31,32 the closure of the rectal
defect remains one of the most controversial points,20 espe-
cially below the peritoneal reflection, in which there is a
lower risk of perforation into the peritoneal cavity.15 The
benefits of the closure of rectal defects are not well estab-
lished. This is because the rectum and mesorectum are well-
vascularized tissues that provide an excellent means for
healing the rectal wall as well as a barrier to infection.33

Suturing the defect is technically difficult, since not only the
space is very small and it is hard to face the edges to be
sutured without tension, but also it is time consuming, even
longer than the dissection itself, doubling the time of the
intervention.18–20 Different types of sutures have been used,
such as continuous intracorporeal suturing, separate
stitches, extracorporeal knots, and metal clips;16,18,33–35

even so, 30% of the defects cannot be closed.20

The reports are contradictory, not only in comparative
studies and randomized studies, but also inmeta-analyses, in
which, in most cases, there are no statistically significant
differences in the complications of those who leave the
defects open and those who close them. Hahnloser et al.20

found no significant differences in postoperative complica-
tions (bleeding or infection); yet, Brown et al.,16,20 found out
that, in patients in whom the defect was closed after TEM,
there were fewer complications and fewer readmissions,
although the open group had significantly lower lesions. A
third observational study carried out by Noura et al.,6 there
was an association between greater morbidity and more
severe complications in the group in which the defect was

Table 1 Characteristics of the study sample

Patients (n) 35

Female gender: n (%) 18 (51.4%)

Age (years) 61�12

Lesion size: standard deviation (cm) 3.68� 2.1

Distance to anal margin: standard
deviation (cm)

5.7� 1.48

Surgical time: standard deviation
(minutes)

39.2� 20.5

Hospitalization time: standard
deviation (hours)

33�28.2

Pathological anatomy (n)

- Adenomas 15

- Carcinoid tumor 3

- T0 Carcinoma 1

- Tis Carcinoma 4

- T1 Carcinoma 4

- T2 Carcinoma 8

Table 2 Numbers and percentages of complications observed
in the series

Postoperative pain: 2 (5.7%)

Bleeding: 3 (8.5%)

Total: 5 (14.2%)

Table 3 Complications according to the Clavien-Dindo
classification

Grade I Grade II Grade III

Percentage (%) 2.8 8.5 2.8

Postoperative pain (n) 0 2 0

Bleeding (n) 1 1 1
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closed. Menahem et al.,15 in their meta-analysis on 503
patients, did not find significant differences in terms of
global morbidity, including bleeding and infections. Like-
wise, the same conclusion was reached by Lee et al.19, in a
posterior study (►Table 4).

There are important limitations in the published litera-
ture. Most publications are multicenter studies in which the
perioperative management is not standardized. There are
different inclusion criteria based on the height or size of the
lesions, and whether the patients underwent neoadjuvant
treatment or not. Patients were operated on with different
techniques, different instruments and equipment are com-
pared. In many of the reports, the decision to close the rectal
wall defect or not was left to the intervening surgeon, with
different levels of experience.15,19,20

In the present series, all patients underwent the same
perioperative treatment and were operated on by the same
surgeon. Patients submitted and not submitted to neoadju-
vant treatment were included and, in no case the defect was
closed, regardless of the height or size of the lesion. A
harmonic scalpel was used in all interventions, and it was
associatedwith lower postoperative bleeding comparedwith
diathermy alone.36

The overall morbidity was of 14.2% (5 patients with
mostly mild complications), which in line with other pub-
lished series. There was only 1 (2.8%) grade-III complication
according to the Clavien-Dindo classification, the only case in
the series that required re-intervention (TAMIS) due to intra-
hospital bleeding, and hemostasis was achieved with a
harmonic scalpel.

When analyzing the patients who underwent neoadju-
vant treatment, 2 out of 5 were readmitted for pain manage-
ment (Clavien-Dindo II) representing a morbidity of 40% for
this group. Although the series describe a higher rate of
complications in patientswho received chemo-radiotherapy,
local resection has a specific indication being very useful and
oncologically–safe in cases where there is a doubt of com-
plete remission.38,39 In our series, it was possible to identify
residual tumor in 2 patients who subsequently underwent
an abdominoperineal amputation.

In patients whose defect is closed, a suture dehiscence
rate of 47% has been described; this ratewas of almost 60% in
patients who underwent neoadjuvant treatment, in which
the relationship with postoperative pain is not clear. It has

been postulated that leaving the wound open could reduce
this complication.39

In the present series, there were no postoperative infec-
tions which could be associated with the administration of
prophylactic antibiotics in the intra- and postoperative
periods, as well as no cases of contaminated closed cavity,
which may occur when the defect is closed.

The type of anesthesia most commonly used for this type
of surgery is general anesthesia. We used general anesthesia
in the first 4 patients; then, general anesthesia plus spinal
anesthesia in the next 9, and only spinal anesthesia in the last
22 (4 patients, 11.4%, next 9, 25.7%, last 22, 62.85%), without
the need for conversion to general anesthesia in any of them.
Spinal anesthesia has improved the instability of the pneu-
morectum and reduced the surgical field, being one of the
technical difficulties of TAMIS surgery. This could be due to a
greater relaxation of the rectal wall and a decrease in the
collapse of it, secondary to the diaphragmatic excursion that
occurs during the ventilation of positive pressure used in
general anesthesia. Additionally, higher level of relaxation of
the sphincter is achieved, which reduces the need formanual
dilation for the introduction of the transanal device and the
possibility of alteration in continence.40,41,43 Other concom-
itant benefits are prompt deambulation and a quicker re-
sumption of oral intake, which results in a shorter hospital
stay.41,42 This was reflected in the present series, with an
operating time of 39.2�20.5minutes and a hospital stay of
33�28.2 hours.43

All patients were submitted to endoscopic controls at
least one year after surgery, and there were no cases of
postoperative stenosis, even with resections of 9-cm long
lesions (►Figure 1). It is very difficult to close these types of
defects without narrowing the rectal lumen, which does not
take place when leaving the wound open and waiting
for second-intention healing.

Despite performing full-thickness resections of the wall,
in the present series there were no cases of perforation
within the abdominal cavity, which, in other series, were
observed in up to 6% of the cases.44,45 This is due to the fact
that we selected patients with lesions of either themiddle or
lower rectum, reducing the possibility of this complication.
Although mortality rates are low, they are reported in up to
2% of the cases.46,47 In the present series, there was no
mortality.

Table 4 Comparative publications

Authors Patients
(n)

Global
morbility (%)

Morbility (%) Bleeding (%) Infection (%) Reoperation (%)

Ramirez et al.26 40 10 15 (C); 5 (O) 0 (C); 0 (O) 5 (C); 5 (O) 0 (C); 0 (O)

Hahnloser et al.20 75 19 12.5 (C); 17.1 (O) 3 (C); 11 (O) 10 (C); 6 (O) 2.5 (C); 0 (O)

Noura et al.6 43 18,6 33.3 (C); 1.5 (O) 23.8 (C); 0 (O) 4.6 (C); 0 (O) 19 (C); 0 (O)

Brown et al.16 341 11,7 8.4 (C); 19 (O) 4.7 (C); 7.6 (O) 2.1 (C); 6.7 (O) 0.4 (C); 1.9 (O)

Lee et al.19 220 13,6 12 (C); 15 (O) 9 (C); 5 (O) 5 (C); 3 (O) 3 (C); 2 (O)

Abbreviations: C, closed defect; O, open defect.
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When analyzing our results and taking into account that,
in most studies, no significant differences were observed
between the patients inwhom the surgical defect was closed
and those inwhom it were left open, the benefit of closing the
rectal wound should be reconsidered. Regarding the latter, it
is a laborious stage of the surgery, which prolongs it and
presents similar rates of complications. Additionally, leaving
the rectal defect open is technically less demanding and a
greater number of surgeons can perform this type of inter-
vention. Other benefits that should be highlighted are the
shorter surgical time, a quick resumption of oral intake and
deambulation, which means shorter periods of hospitaliza-
tion. The main limitation of the present work is that, since it
is a descriptive study, we are unable to make a comparison
with the potential results obtainedwhen closing the surgical
defect with the same equipment, technique and surgical
team. In any case, the results of the present study serve as
a first step, which highlights the need for comparative
studies between the different techniques to reach clearer
conclusions regarding their benefits.

Conclusion

The results of the present study enable us to describe the
TAMIS technique, leaving the surgical defect open in
extraperitoneal rectal injuries, as a technique with good
results when it comes to implementation in our popula-
tion, with high feasibility and a low complication rate.
Therefore, the possibility of avoiding a technically-difficult
stage of surgery could be considered to make the proce-
dure easier.

What does this Article Add to the
Literature?

Thisworkshows thefeasibilityof leaving therectaldefectopen
in all TAMIS procedures in the extraperitoneal rectum, regard-
lessof thesizeandhistopathologyof thelesion, andwhetheror
not neoadjuvant treatment is indicated. Effective outcomes
and a low rate of complications are obtained, which enable
more surgeons to incorporate the technique easily.
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