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INTRODUCTION

Screening programs, better equipment and more trained
personnel have resulted in detection of a greater number of

Abstract

Background: Transanal endoscopic surgery, a recently described minimally invasive approach, provides
superior exposure and access to the entirety of rectal lesions and has lower risks of compromising resection
margins, lower recurrence rates and lower morbidity and mortality than do conventional transanal excision
and endoscopic removals. Objectives: The aim of this study is to describe our initial experience and with
minimally invasive transanal surgery (TAMIS) and its results in terms of complete resections and complica-
tions possibly related to the procedure. Materials and methods: This is a series of TAMIS cases with pros-
pective follow-ups. We analyzed the results of 27 patients who underwent the procedure at several centers
in Medellin, Colombia, between January 2012 and December 2016. Twenty patients had Single Incision
Laparoscopic Surgery while the GelPOINT path transanal access platform was used for the other six patients.
Laparoscope optics provide support for 16 procedures while the more recently introduced flexible endoscope
supported eleven procedures. Results: Twenty-seven TAMIS procedures were performed and evaluated.
Ten patients were women (37%), and 17 were men. On average, patients were followed up for 32 months,
but none less than 12 months. Average patient age was 68 years (52 to 83 years). The average tumor size
was 5.3 cm (2 to 9 cm) and the average distance from the anal margin was 7 cm (5 to 9 cm). Postoperative
complications occurred in six cases (22%). In one case, a rectal perforation was corrected laparoscopically
during the procedure. Another perforation was corrected by the same transanal route. A rectal stenosis was
managed with digital dilatation, there was one case of minor rectal bleeding, one case of urinary retention and
one patient developed advanced rectal cancer with a positive microscopic margin (4%) three months after
resection. There were no readmissions. There were no deaths due to the intervention. Pathology reported low
grade adenomas in three cases (11%), high grade adenomas in 11 cases (41%), in-situ adenocarcinoma in
six cases (22%), neuroendocrine tumors in five cases (19%), and one case each of cicatricial fibrosis (4%)
and leiomyoma (4%). Limitations: The results cannot be extrapolated to the general population because of
the limited number of interventions and performance of procedures by only two authors. Conclusions: Our
initial experience shows TAMIS to be a minimally invasive procedure with low postoperative morbidity which
is curative for benign lesions and for selected patients with early cancer.
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rectal lesions and, in the case of neoplasms, at earlier stages.
Lesions in their stages pose the dilemma of choosing local
excision or a radical procedure. The first transanal excisions
using the Parks technique and retractor were laborious and
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limited to the distal 8 cm of the rectum. Since then micros-
copic, endoscopic and laparoscopic methods have modified
transanal approaches. Still, many consider local excision to
be sufficient for early lesions since it avoids the morbidity
and mortality inherent in radical surgical procedures. (1,2)

Transanal endoscopic microsurgery (TEM) is a minima-
lly invasive technique originally conceived by Dr. Gerhard
Buess in the 1980s to allow transmural resection of early
rectal cancer (T1). (3) TEM reduces the rate of local recu-
rrence below those of conventional transanal transanal
excision, abdominoperineal resection (APR) and the Parks
technique (4). TEM has less morbidity, shorter hospital
stays, less postoperative pain during, and less patient time
lost than does the Parks technique. (5)

The arrival of the transanal endoscopic operation (TEO)
represented a new higher level of complexity with new
equipment and instruments and a new learning curve. For
this reason, it has been performed mostly by a small group
of experts in high-tech centers. Although they have perfor-
med a large number of procedures, even after 30 years, and
despite the benefits it offers to patients with benign and
malignant tumors of the rectum, TEM/TEOQ is not used on
alarge scale. (6)

Since its introduction in 2009, (7) the TAMIS techni-
que has been used with increasing frequency in Canada,
the United States and Europe. (8-13) Recently, it has been
presented in our country as an alternative to TEM for local
resections of rectal tumors located in the middle and dis-
tal rectum. Initially, TAMIS became possible thanks to the
development of the single port equipment and platforms
for transanal surgery required by this technique. The use of
a single transanal port device allows the use of conventio-
nal laparoscopic instruments, endoclamps and methods of
advanced diverse coagulation (bipolar, harmonic, etc.).

Since its initial description, case reports and small series
published about TAMIS have demonstrated that it is a
technically possible and accessible alternative for most
laparoscopic surgeons and has a lower initial cost than does
TEM/TEO. In Latin America, the initial experiences with
this method were published in Brazil by Alves et al. and
Sevé-Pereira et al. although these authors included only 4
and $ cases, respectively. (14, 15)

The purposes of this study are to show the initial local
experience with TAMIS for lesions of the middle and lower
rectum and to evaluate its feasibility, results and the safety of
the intervention for at least one year following procedures.

MATERIALS AND METHODS

Prospective data about TAMIS treatment of patients with
rectal lesions was collected from January 2012 to December
2016. Patients with diagnoses of adenomas or neuroendo-

crine tumors smaller than 2 cm were included, and patients
with advanced rectal cancer were not included. As indicated
in the National Comprehensive Cancer Network (NCCN)
protocol, no routine MRI or CT scans were performed
because of the conditions of T1 superficial lesions.

Two surgeons, Rodrigo Castafio and Juan Dario Puerta,
performed all surgical procedures.

Mechanical intestinal preparation with enemas and pro-
phylaxis with broad-spectrum antibiotics (second genera-
tion cephalosporins plus metronidazole) were performed
prior to procedures. All surgery was performed under gene-
ral anesthesia. In the first 12 procedures, patients were placed
on the operating table in either lithotomy or jackknife sur-
gical position depending whether the lesion’s location was
posterior or anterior. In the last 15 cases, patients were placed
in lithotomy position, regardless of the location of the lesion.

The SILS™ Port platform (Covidien-Medtronic,
Minneapolis, MN) was used for the first dozen cases. It is
made of a special thermoplastic elastomer which allows
atraumatic adaptation of the kit to the anal canal. After pro-
perly lubricating the kit and the anal canal, the port was ins-
talled. Subsequently, a pneumoperitoneum was established
with CO, at a pressure of 12-15 mm Hg (Figure 1A and B).

The GelPOINT® Path was used for the last 6 cases.
Recently introduced by Applied Medical (Rancho Santa
Margarita, CA), it is specifically designed for performance
of TAMIS. Its placement mechanics are similar to those of
the SILS ™ Port platform (Figure 2A and B).

A 10 mm laparoscopic camera with a 30° angle was used
in most cases, but in 10 cases an upper endoscope was used
because of the ease of washing the lens and the possibility
of aspirating the smoke resulting from dissection. In addi-
tion to the 10 mm optics port, two other 5 mm ports were
used for manipulation of laparoscopic instruments such as
tweezers, electrocautery spatula, hooks and scissors.

Dissection begins by marking the periphery of the lesion,
leaving a margin of at least 2 to 3 mm outside the edge of
the lesion (Figure 3A). Next, a cut is made to expose the
submucosa and the lower margin of the lesion is lifted
(Figure 3B). Then, electrosurgery (Figure 3C) is used to
perform total thickness resection (Figure 3D), aiming
to obtain lesion free, 0.5 cm deep, lateral margins. In 21
cases, wound closure (Figure 3E) was performed through
a continuous primary suturing using V-Loc ™ (Covidien)
or STRATAFIX™ (Ethicon) absorbable barbed sutures
(Figure 3F).

Initially, all patients were hospitalized for one day. Those
with more recent interventions and with small lesions were
discharged the same day (except for patients with perfo-
rations whose hospital stay was 3 and 4 days). All imme-
diate and late complications were recorded. All patients
underwent rigorous follow-up at two, six and 36 weeks.
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Figure 2. A. GelPOINT® Path transanal access platform. B. Location in the anal canal.

When there was a diagnosis of cancer including invasive
carcinoma according to NCCN guidelines, patients were
referred to cancer management. Each of these patients
underwent total colonoscopies, evaluation of carcinoem-
bryonic antigen (CEA) levels, an abdominal-pelvic MR,
and a CT chest scan.

The principal aims in each case were to evaluate the
procedure’s feasibility, the quality of the resected ion,
and the patient’s oncological prognosis. The feasibility of
the procedure is defined as resection by TAMIS without
recourse to a different transanal approach to complete the
procedure. Good quality of resected segment is determined
by the absence of fragmentation or a negative margin, defi-
ned as >1 mm of the tumor margin. Secondary objectives
were to determine the clinical prognosis and periopera-
tive morbidity and mortality, classified according to the
Clavien-Dindo system.
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RESULTS

TAMIS was performed successfully on 27 patients: 21
with SILS™ Port and six with GelPOINT® Path (22%).
The lithotomy position was used in 24 cases, and the jac-
kknife position was used in three cases (12%). Of the total
patients, 10 were women (37%). The average age was 68
years (52-83 years) (Table 1).

The distance from the lower limit of the lesion to the anal
margin determined by preoperative rigid rectoscopy was
7.1 (5-9) cm. The average surgical time was 115 (50-220)
minutes. The average size of the lesions was 5.3 (2-9) cm.
Resection of total thickness was achieved in all cases, and
only two segments were fragmented (2 fragments).

The operative pathology reports showed low grade
adenomas in three patients (11%), high grade adenomas
in 11 patients (41%), pTINO adenocarcinomas in situ in
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Figure 3. Sequence of events in the marking and resection of the total thickness of the rectal lesion. A. Marking the periphery of the lesion. B. Lifting
lower margin. C. Transmural dissection of lesion. D. Complete excision of lesion. E. Suturing resection margins. F. Suture line with absorbable material.

Table 1. Characteristics of patients and lesions

n Sex Age Distance from Size (cm) Time (minutes) Pathology Complication Months
the anus (cm)
1 F 63 7 3 210 HGD No 57
2 M 65 8 2 220 NET Perforation/laparoscopy 55
3 F 55 8 2 130 NET No 54
4 M 52 6 4 105 HGD Advanced cancer 17
5 M 78 6 3 130 HGD No 50
6 M 83 8 3 105 LGD No 48
7 F 60 7 4 120 CIS No 46
8 M 71 6 3 125 HGD No 43
9 M 67 8 2 100 NET No 41
10 M 76 8 2 90 CIS Perforation/suture 40
" M 71 6 3 105 HGD No 39
12 M 78 6 4 95 HGD No 37
13 F 68 5 3 115 NET No 35
14 M 81 8 6 110 HGD No 33
15 F 68 5 8 100 LGD Stenosis/dilation 30
16 M 74 7 8 120 HGD No 29
17 M 72 7 7 130 HGD No 27
18 F 53 6 7 145 CIS No 26
19 M 68 7 3 90 Fibrosis No 25
20 F 70 7 7 125 HGD No 24
21 F 74 8 6 105 CIS No 23
22 M 68 7 3 90 NET No 21
23 M 70 8 3 80 NET No 21
24 F 66 7 5 100 HGD Bleeding 20
25 M 61 9 6 80 CIS Urinary retention 19
26 F 59 8 3 50 HGD No 17
27 M 68 7 5 110 Leiomyoma No 12

CIS: carcinoma in situ; HGD: high grade dysplasia; LGD: low grade dysplasia; NET: neuroendocrine tumor.
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six (22%) cases, neuroendocrine tumors in five patients
(18%), one case of local fibrosis (4%), and one case of
leiomyoma (4%).

All tumors, except one (4%), were resected with nega-
tive microscopic resection margins. The extension studies
of the patient in question showed extensive local, regional
and distant compromises from interval colorectal cancer
(I-CRC). Eighteen 18 months earlier, a colonoscopy’s
results were negative for a tumor in the rectum.

Wounds were not closed in five cases (18%). These
patients evolved without major developments similar to
those whose wounds were closed. There was bleeding from
only one of the wounds that was left open without suturing.

Two rectal perforations (8%) occurred: one in the second
patient of the series, and the other in the 10" patient of the
series. The first was corrected laparoscopically. The second
perforation, which accessed the peritoneal cavity, was
corrected by transanal suturing. There were no subsequent
adverse events in the evolution of these patients.

Postoperative bleeding occurred and there were no infec-
tious complications. No patient had to be reoperated. There
was no mortality associated with the technique. The ave-
rage duration of hospitalization was 1.1 days. The patients
had no recurrence of lesions during average follow-up time
of 33 months.

DISCUSSION

By the middle of the first decade of this century, minimally
invasive surgery pointed to an innovation: natural orifice
transluminal endoscopic surgery (NOTES). (16) This
route reduces traumatic access through the abdominal
wall and looked like it might make it possible to dispense
with it completely. This led to the appearance of multi-port
laparoscopic access through the navel in so-called single-
port surgery. (17) This stimulated the development and
implementation of TAMIS, the concept, technique and
initial prognosis of which was reported by Atallah et al. (7)
It has since been validated by several authors from different
medical centers. (18, 19)

Management of benign and malignant rectal tumors
depends on a healthy balance between curative intent and
preservation of functionality. TAMIS is a new platform
for local resection of benign rectal lesions with malignant
potential as well as well selected malignant lesions. Initial
encouraging results have led significant increases in its use.
(13) In this study, we report the first 27 cases of TAMIS
performed for the treatment of premalignant or malignant
rectal lesions. In all cases, it was possible to completely
resect the rectal lesion without significant morbidity. This
is true despite two perforations which entered the perito-
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neal cavity, but both were quickly corrected: the first by
laparoscopy, and the second by direct suturing.

Transanal surgery was first performed with the Parks
technique and had more recently been performed with the
microscopic approach. Nevertheless, a number of authors
consider TEM/TEO to have a significant degree of techni-
cal difficulty. (6) Fifteen years since the advent of this tech-
nique, the number of procedures performed by Buess had
not exceeded 500. (20) Among the reasons for its limited
use by expert surgeons were the initial investment associa-
ted with equipment acquisition, the need for special trai-
ning, and the small sample of patients who benefit from the
method. In contrast, only four years after the introduction
of TAMIS, there are already reports of it being performed
from 16 countries. (1)

The evidence shows that, for selected patients with
adenocarcinoma pT1INO, local resection with endoscopic
microsurgery has rates of recurrence and survival similar
to radical resections. In 2012, Lezoche et al. demonstrated
that, in patients with cT2NO rectal adenocarcinomas who
received neoadjuvant treatment, an endoscopic microsur-
gery resection could be performed with results similar to
those of total mesorectal resection in terms of recurrence
and survival. (21) The indications for TAMIS are the same
as those for TEM/TEO.

Until the last decade, the TEM and TEO platforms were
the only ways to perform an endoscopic transanal resec-
tion. However, TEM and TEO are not available in many
hospitals, and TAMIS has emerged as an advanced alter-
native with greater cost-effectiveness and with results that
could be better than those of TEM/TEQ in the future. This
has already allowed for performance of minimally invasive
treatment of rectal tumors at more medical centers. (2)
In the United States, the cost of the ports required for the
TAMIS platform is between $500.00 and $650.00, equiva-
lent to the cost of materials used for CO2 insufflation with
a TEM platform. (10)

Room preparation for the procedure is quick, and it
offers a 360 degree view rather than 220 degree view inside
the rectal lumen. Moreover, conventional laparoscopic
instruments are used. These advantages of TAMIS over
TEM/TEO. In addition, patient placement is versatile and
patients can be placed in the lithotomy position in all cases
of TAMIS, which is an additional advantage.

Finally, TAMIS’ port diameter is only 30mm, 10 mm
smaller than the TEM/TEO port. Due to TAMIS’ port
design, dilation is safe and non-traumatic. In contrast, the
TEM port s rigid, and it has been associated with anorectal
dysfunction in prospective studies. Dysfunction has inclu-
ded reduction in resting pressure and decreases in volun-
tary contraction found at six week follow-up examinations.
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It is possible that sphincters dilate less during TAMIS than
during TEM/TEO. (22) In 2014, Schiphorst et al. evalua-
ted the functioning of the anal sphincter before and after
performing TAMIS and found no manometric alterations.
In addition, they found improvement in the fecal inconti-
nence severity indexes of 37 patients who had undergone
surgery thus demonstrating improvement in anorectal
function after TAMIS. Of the 17 patients who had incon-
tinence before surgery, fifteen improved, one remained the
same, and the other worsened. (23)

One of the main technical difficulties of TAMIS is occa-
sional instability of insufflation which can lead to intermit-
tent collapse of the rectal lumen thus hindering surgery.
This event can be resolved, to a greater or lesser degree, by
increasing pressure to 15-20 mm Hg, by greater relaxation,
or by repositioning the port. As with TEM/TEQ, another
difficulty is related to release of smoke from electrocautery.
The SILS ™ Port system’s 3 ports are all used by optical devi-
ces and surgical instruments, but the GelPOINT® Path has
a special port expressly for smoke removal.

With respect to the technique’s limitations, one has esta-
blished the importance of a support endoscope support to
facilitate smoke aspiration, to allow lens washing, and to
add pressure to maintain insufflation. With the retrover-
sion, visual control of the proximal limit of the lesion and
passage of the instruments through the working channel
is facilitated. This has shown encouraging results in terms
of the execution time and minor complications. (24, 25)
More recent descriptions combine submucosal endoscopic
dissection with TAMIS to treat lesions of the lower rectum
that compromise the dentate line. (26,27)

Once the lesion has been removed, the dilemma of
whether or not to close the rectal wound is raised. Some
publications have described infectious complications such
as abscesses after the closure of the wound. (28) A metaa-
nalysis published in 2017 by Menahem et al. showed that
there are no differences in terms of infection and reinter-
ventions between patients whose wounds have been closed
and those whose wounds have remained open. Another
metaanalysis published by Lee et al. in 2018 suggests a
higher incidence of clinically significant hemorrhaging in
patients with open wounds (9% vs. 3%, p = 0.045). (29,
30) In our study, wounds of 21 patients (81%) were closed.
The tendency is to leave wider wounds open, and we only
left the largest wounds open. They evolved with stenoses
which were successfully managed with digital dilations.

In this study, positive margins were only observed on one
resected specimen. This patient’s evolution was unexpected
with extensive liver, lung and local and regional metastases
from interval colorectal cancer. Pathological analysis showed
tissue removed was fibrotic in only one case. In two cases, the

specimen had fragmented, but the margins were not com-
promised, and there were no effects on patient evolution.

Increasing, reports of TAMIS with multiple disposable
ports designed for single-port surgery are being published
although this is still under evaluation.

Several issues need clarification including the viability
of endoscopic transanal access for upper rectal procedures
since the TAMIS platform does not include surgical rectos-
copy. Its addition could theoretically provide stability to
the surgical procedure at these sites.

In two cases, perforations that entered the peritoneal
cavity occurred during surgery. The first was corrected with
the support of laparoscopy performed by the authors while
the second wound was properly closed using TAMIS. The
data reveal that perforations of the rectum do not compro-
mise the clinical or oncological prognoses of these patients.
(31, 32) Perforation of the rectum during removal of the
complete thickness increases surgery time and causes mini-
mal abdominal trauma but does not increase morbidity.

A study of 254 TAMIS procedures published in 2018
found that overall rate of positive margins (resection R1)
was 7%, with an indication of malignancy of 57%. In TEM,
an R1 rate of 10% is accepted, and in transanal resection
the accepted rate is 26%. The authors conclude that TAMIS
is a complex procedure that requires a minimum of 14 to
24 cases to achieve an acceptable R1 resection rate, shorter
duration of surgery, and improvement in the diameters of
resected lesions. (33)

One of the limitations of these studies, including ours, is
absence of quality of life evaluations. Fecal continence was
not evaluated, although there are questionnaires such as the
Fecal Incontinence Severity Index and the EuroQolEQ-5D.
The latter has shown a better quality of life after TAMIS,
presumably secondary to tumor removal. (34) The afore-
mentioned questionnaires are easy for patients to use, are
excellent tools for assessing anorectal function over time,
(20) and can be incorporated into routine clinical follow-
up in our center. Another limitation of these studies is the
bias inherent in retrospective analyses due to lack of data
in medical records. In contrast, our clinical and surgical
data were complete since the data was collected prospec-
tively. Sometimes, pathological records do not contain
tumor dimensions, but margin analyses were well descri-
bed. Finally, it is important to keep in mind that TAMIS
is an evolving surgical technique and that samples in the
published series are small so surgical results are subject to
variations from center to center (Table 2).

One limitation of this study is its retrospective nature,
which can induce some selection biases and affect the vera-
city of conclusions. Another is the fact that it concentrates
on procedures performed by two of the authors at a referral
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Table 2. Comparisons between results of this study and series with more than 20 patients

Author Year n Port B:M:0 Surgery Complications R1  Relapse Months
Ragupathi (35) 2012 20 SILS™ Port 14.6 0 1 1 1 ND
Cantero (24) 2012 20 SILS™ Port 0:20 0 0 ND ND ND
Albert (9) 2013 50  SILS™ Port-GelPOINT® Path 25:23 0 4 3 20
Lee (36) 2013 25 SILS™ Port 6:9 0 1 0 10
McLemore (10) 2014 32 SILS™ Port -GelPOINT® Path 13:16 3 5 0 0 3-23
Hanhloser (37) 2014 75 SILS™ Port 25:49 3 23 3 ND ND
Gill (38) 2015 32 GelPOINT® Path 11:16 0 16 0 1 ND
Sumrien (39) 2016 28  SILS™ Port -GelPOINT® Path 1711 2 7 6 2 ND
Haugvik (18) 2016 51 SILS™ Port -GelPOINT® Path 438 0 6 " 0 48
Verseveld (34) 2016 24 SILS™ Port 4:20 0 1 0 0 ND
Quaresima (40) 2016 31 SILS™ Port -GelPOINT® Path 10:17 0 8 1 1 30
Keller (41) 2016 75  SILS™ Port-GelPOINT® Path 55:17:4 3 5 5 1 36
Garcia-Florez (42) 2017 32 GelPOINT® Path 15:14:3 0 8 1 0 40
Caycedo-Marulanda (13) 2017 50 GelPOINT® Path 23:17:10 0 0 8 4 21
Castafio & Puerta 2018 26 SILS™ Port -GelPOINT® Path 14:12 1 5 1 0 33

B:M:O: benign, malignant, others; R1: positive margin; ND: no data.
institution. Consequently, this experience cannot be gene-  REFERENCES

ralized to all surgeons. Also, average follow-up time was less
than three years. This is a short time although most relapses
have occurred in the first two years and are related to tumor
biology rather than the quality of resection. (43) It is not
clear if the absence of relapses in our series is due to the
short follow-up time. Functional results were not evalua-
ted, however, the results are encouraging with respect to
absence of compromised anorectal function related to the
procedure. Frequently, this function improved with remo-
val of the rectal lesion.

In conclusion, consistent with current evidence supporting
TAMIS as a viable alternative to radical excision of the rec-
tum and showing that it produces less morbidity with faster
recovery times and possible cost savings, our figures suggest
that TAMIS is safe, effective and reproducible. In addition, we
anticipate increasing use of this technique for more complex
colorectal surgeries in our center, and we emphasize the value
of histological evaluation of the resected segments.
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