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INTRODUCTION:  Transanal  minimally  invasive  surgery  (TAMIS)  is  a  valuable  surgical  option  for  removal
of rectal  polyps  and early  rectal  cancers.  A  potential  complication  of  this  technique  is  abdominal  entry  if
the lesion  is  located  above  the  peritoneal  reflection.  We  present  the  first case  series  describing  the  use
of  a  laparoscopic  stapling  device  to  remove  a sessile  lesion,  and  seal  the  resulting  defect  simultaneously
with  full  thickness  excision  of the  rectal  lesion,  avoiding  abdominal  entry.
PRESENTATION  OF  CASES:  Five  patients  with  rectal  lesions  between  8 and  14  cm  from  the  anal  verge  are
described  in  this  case  series.  Each  underwent  a  stapled-TAMIS  procedure  as the  lesion  was  suspected  to
be  above  the  peritoneal  reflection.  The  goal specimen  was  achieved  in each  procedure.
DISCUSSION: This  article  demonstrates  the  feasibility  of  a novel  technique  to  remove  sessile  polyps  in  the
upper rectum  using  laparoscopic  staplers  trans-anally  through  the  TAMIS  port.  More  studies  and  long-

term  follow-up  are  needed  to evaluate  the  oncologic  outcomes  including  the  recurrence  rate  for  those
lesions  removed  with  a  stapler.
CONCLUSION:  For  rectal  lesions  suspected  to be  above  the  peritoneal  reflection,  a  stapled  resection
through  a TAMIS  port  could prove  be  a valuable  addition  to the  standard  excisional  approach  to  TAMIS.

Crown  Copyright  ©  2018  Published  by Elsevier  Ltd  on behalf  of  IJS  Publishing  Group  Ltd. This is  an
open  access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/
. Background

Traditionally, rectal lesions that were not resectable by
olonoscopy required a segmental oncologic resection, either an
bdomino-perineal or a low anterior resection. These segmental
esections come with high risk of operative and post-operative
omplications [1]. Local resection, including trans-anal minimally
nvasive surgery (TAMIS), is currently indicated for removal of those
nresectable polyps and for select early (T1) rectal cancers [2].
ess than a decade ago, TAMIS was introduced as an alternative
o transanal endoscopic microsurgery (TEM) [3]. TAMIS is an excel-
ent alternative to TEM due to ease of set-up and the utilization of
tandard laparoscopic instrumentation. It has also proven to be a

ow morbidity procedure [4].

One of the complications of transanal surgery, including TAMIS,
s potential abdominal entry, particularly for higher rectal lesions

∗ Corresponding author at: Royal Columbian Hospital, Department of Surgery, 330
 Columbia St., New Westminster, BC, V3L 3W7, Canada.
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located above the peritoneal reflection [5]. If this occurs, sim-
ple transanal repair through the TAMIS platform can initially be
attempted by suturing. Occasionally, if the defect is too large for
simple transanal closure, laparoscopic low anterior resection is
required and is a significant divergence from the intended mini-
mally invasive approach.

An ideal approach that could prevent this complication is to
simultaneously remove the lesion while closing the defect using
a transanal laparoscopic stapling device. To our knowledge, this is
the first case series describing five cases of removal of rectal sessile
lesions in the upper portion of the rectum using a laparoscopic sta-
pler through a TAMIS approach. Atallah, Albert and Larach reported
using a stapler in one case to remove a pedunculated polyp [3].

2. Methods

This case series has been reported in keeping with the PROCESS

criteria [6] for case series. Each patient consented to have their case
shared in an anonymous fashion.

After obtaining informed consent for surgery, the patient was
brought to the operating room. Intravenous antibiotics were
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Fig. 2. Intraoperative view of the rectal polyp being stapled with a laparoscopic
Echelon stapler.
Fig. 1. Intraoperative setup for TAMIS, including the AirSeal device.

dministered: cefazolin 2 g and metronidazole 500 mg.  General
ndotracheal or spinal anesthesia was induced and the patient was
ositioned in either lithotomy or prone, depending on the location
f the rectal lesion. The patient was prepped and draped in the usual
terile fashion.

The GelPOINT path transanal access platform was prepared by
nserting two 5 mm ports and a single 8 mm AirSeal access port into
he apices of the triangular groove in the GelSeal cap. The GelPOINT
ccess channel was lubricated and inserted into the anal canal with
he assistance of the introducer. The AirSeal insufflator was  con-
ected and the rectum was insufflated to a pressure of 15 mmHg.
he setup is featured in Fig. 1.

Traditionally, when intraabdominal entry is not anticipated,
he hook electrocautery is used to mark a margin surrounding
he lesion and a circumferential, full-thickness excision along the

arked boundary is performed. However, when the polyps are in
he upper rectum and the risk of abdominal entry is likely, we
evised an approach to remove the lesion using a laparoscopic sta-
ler. The patient is placed in Trendelenbourg position to encourage
he small bowel into the upper abdomen. Then the lesion can be
rasped with atraumatic graspers with the base well exposed. The
aparoscopic stapler can then be inserted directly into the GelSeal
ap, or an additional 12 mm port.

The stapler used for all patients was the Ethicon Endopath
TS-Fle × 45 mm Stapler (Device code ATS45, Ethicon, Guaynabo,
uerto Rico, USA) with blue cartridges 3.5 mm Standard 6 Rows
6R45B, Ethicon, Guaynabo, Puerto Rico, USA). However, for the
rst patient, the first 2 firings were done using the laparoscopic sta-
ler Ethicon Echelon Flex 60 Stapler (PSE60 A, Ethicon, Guaynabo,
uerto Rico, USA) with blue cartridges 3.5 mm Standard 6 Rows
ECR60B Ethicon, Guaynabo, Puerto Rico, USA). A combination of
he Ethicon Endopath ETS-Fle × 45 mm Stapler and the Ethicon Ech-
lon Flex 60 Stapler were used.

An atraumatic grasper was used to lift the lesion and the stapler

as placed 1 cm below the base of the polyp to ensure negative
acroscopic margins, as shown in Fig. 2. The stapler was  then fired

nd the specimen removed.
Fig. 3. End result of the closure of the rectal defect with a laparoscopic stapler.

The traditional approach uses 3-0 Stratafix intra-corporeal
suturing to close the defect. This step of the procedure was  omit-
ted as the stapler simultaneously excises the lesion and closes the
defect as shown in Fig. 3. An absorbable hemostatic agent was
placed in the anus for removal by the patient on post-operative
day one.

The duration of each procedure was less than 40 min. All
patients were discharged from the hospital on the day of surgery,
with no restrictions in diet or mobilization. Their recovery was
uneventful, and they were completely asymptomatic in the
post-operative period. No complication, including bleeding, or per-
foration occurred. Follow-up included an office visit two weeks
after the procedure, followed by a flexible sigmoidoscopy at 3
months to evaluate the TAMIS site. Fig. 4 displays a typical final
result three months post stapled TAMIS. The American Gastroen-
terology Association Guidelines were used for follow-up of the
benign lesions while National Comprehensive Cancer Network

guidelines were used for follow-up of the malignant lesions [7].
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Fig. 4. Flexible sigmoidoscopy three months after a stapled TAMIS.

3

o
a
b
r
c
i
u
l
t

l
a
f
v
l
I
t
a
s
d
T

s
v
f
w
a
v
w
i

full excision (via low anterior resection), which was  recommended
Fig. 5. Flexible sigmoidoscopy three months after a stapled TAMIS.

. Presentation of cases

The first patient was an 88-year-old male that was  referred to
ur center for a 1 mm neuroendocrine tumor in the upper rectum
t 14 cm from the anal verge. This lesion was first diagnosed and
iopsied during a routine colonoscopy. This was staged as yT1N0M0
ectal lesion. The patient had no symptoms. Additional histologi-
al findings demonstrated a 1 mm lesion without mitoses, a ki67
ndex at 1.1% and most importantly, positive margins. On follow-
p rigid proctosigmoidoscopy, the residual stellate scar, which was

ess than 1 cm,  was confirmed to be at 14 cm from the anal verge in
he left lateral position (Fig. 5).

All treatment options were discussed with the patient including
aparoscopic low anterior resection versus the less invasive trans-
nal minimally invasive surgery. TAMIS procedure was selected
or this patient. Given that the lesion was at 14 cm from the anal
erge and therefore likely above the peritoneal reflection, a simple
ocal excision could result in entering into the peritoneal cavity.
ntraoperatively, the remaining scar was found to be mobile. It was
herefore decided to proceed with the residual scar removal using

 stapled technique. Echelon 60 and Endopath Flex 45 laparoscopic
taplers were used, each with two reloads. The final pathology
emonstrated only scar with no residual neuroendocrine tumour.
he specimen was reported as full-thickness by the pathologist.

The second patient was a slim 56 years old female with an endo-
copically non-resectable tubular adenoma at 12 cm from the anal
erge in the anterior position. Stapled TAMIS surgery was  proposed
or this patient. The Endopath Flex stapler with 2 blue cartridges
as used. Due to the anterior position of the lesion, in addition to

bdominal entry at 12 cm,  another potential complications could be

aginal trauma. A mandatory maneuver in this situation therefore
as to include identification of the recto-vaginal septum using dig-

tal manual inspection. Prior to firing the stapler, a finger was kept
 Surgery Case Reports 52 (2018) 11–15 13

in the vagina to make sure that it was not pulled into the resec-
tion. An additional helpful maneuver is to develop a plane between
the vagina and rectum by injecting 5-10cc of saline into the recto-
vaginal septum. At the end of the excision in this case, the vagina
was intact. Final pathology demonstrated a full-thickness excision,
no malignancy and negative margins.

The third patient was a 65-year-old female who had a recurrent
serrated adenoma at 8 cm from the anal verge. Multiple attempts
for removal under colonoscopy were unsuccessful. A pelvic MRI
was performed. The MRI  results featured an anterior 1.2 cm rec-
tal lesion with concerns of invasion into the anterior mesorectal
fascia (possible stage T4 lesion). However, there was  no obvious
pelvic lymphadenopathy or evidence of vascular involvement. Fur-
thermore, there was no invasion or malignancy demonstrated on
extensive biopsy. On digital rectal examination, the lesion appeared
very mobile and smooth. It was  therefore believed that the MRI
findings could have been secondary to scarring due to prior endo-
scopic resections and biopsies rather than due to the presence of
an advanced cancer. The diagnostic dilemma was discussed in a
multidisciplinary meeting and reviewed with the patient. A deci-
sion was  made to proceed with excision using the TAMIS platform.
This was to serve as an excisional biopsy to be followed by further
treatment if the lesion was  confirmed to be an advanced cancer.
This could also be a curative procedure if the final pathology was
consistent with an adenoma or a T1 cancer with good prognostic
factors.

TAMIS using six laparoscopic stapler firings was  performed
in order to achieve macroscopically negative margins. The final
pathology showed a tubulovillous adenoma with no high-grade
dysplasia or malignancy with clear microscopic margins. Pathology
confirmed the specimen was removed full thickness so a second
procedure was  spared.

The fourth patient was  a 60 year old male who  had a rectal
lesion identified on colonoscopy after a positive FIT test. The lesion
was located at 12 cm from the anal verge posteriorly and was
attached to a relatively narrow pedicle. It was a large lesion which
extended an additional 7 cm proximally. It was  removed in a piece-
meal fashion using 19 firings of the ETS Endo-GIA stapler and 3
firings of the Echelon blue powered stapler. Residual mass was left
as the team had used multiple cartridges and felt that removing
the distally remaining portion increased the chances of entering
into the abdominal cavity. The residual mass appeared to be villous
adenoma, which was  felt would best be removed at an interval
colonoscopy. The final pathology confirmed the specimen as vil-
lous adenoma with low-grade dysplasia. The residual lesion will be
removed via colonoscopy two months post-operatively.

The fifth patient was  an 81 year old, slim female who pre-
sented to hospital with hematochezia. She had a colonoscopy which
showed a rectal polyp at 9 cm.  Biopsy demonstrated severely dys-
plastic colonic epithelium suspicious for adenocarcinoma. She had
a follow up endoscopic ultrasound which identified no obvious
mass lesions or perirectal lymph nodes. CT imaging showed no
metastatic disease. Interestingly, a pelvic MRI  did not identify the
lesion nor any lymph nodes of concern. Intraoperative assessment
identified the lesion at 9 cm from the anal verge, in the anterolateral
position. It was felt to be mobile intraoperatively and that a stapler
would be beneficial to simultaneously remove and close the defect
to reduce any chance of entering into the peritoneum. Three shots
of the Endo-GIA stapler were fired. Final pathology identified mul-
tiple foci of well-differentiated invasive colonic adenocarcinoma
within the submucosa: this lesion is pT1N0 SM3. At the follow up
appointment management options going forward were discussed:
given the SM3  status, versus close surveillance. The patient wished
to pursue close surveillance given her age and comorbidities. As is
our standard she will undergo a flexible sigmoidoscopy at 3months
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[3] S. Atallah, M.  Albert, S. Larach, Transanal minimally invasive surgery: a giant
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nd a colonoscopy at 1 year post-operatively. She will have a repeat
RI  in 6 months time and if any findings, another repeat scope at

hat time. Her CEA levels will be repeated every 6 months.

. Discussion

TAMIS is a new, but well-established approach for resection of
ectal polyps and early-stage rectal cancers. However, peritoneal
iolation is a frequent complication described in current litera-
ure. Quaresima et al report that peritoneal entry occurred in 16.2%
5/31) of their TAMIS cases. These defects were closed either with
he TAMIS port or directly via conventional transanal access [8].
aycedo at al also describe abdominal entry as one of the possi-
le complications. Their rate of peritoneal entry was 10% (5/50)
nd all of them were repaired via the TAMIS port [9]. They also
uggest that anterior lesions suspected to be higher than the peri-
oneal reflection should not be resected using the TAMIS platform,
nless the surgeon is experienced in laparoscopic suturing through
he TAMIS port. Molina et al report a peritoneal entry rate of 28.2%
or transanal endoscopic procedures, TAMIS and TEM [10]. In their
aper, three entries were closed transanally while two  required
onversion to abdominal laparoscopy. One was a laparoscopic low
nterior resection and the other a laparoscopic Hartmann proce-
ure. Clearly peritoneal violation is a frequent complication that
eeds to be addressed.

The five cases described in this report demonstrate the feasibil-
ty of incorporating a stapled approach to TAMIS surgery in order to
emove sessile polyps in the upper rectum, and prevent peritoneal
ntry. As reported in one case by Atallah, Albert and Larach, a sta-
ler is an option for pedunculated lesions as well [3]. No patient had
ny complications in the operative and post-operative periods.

In our small case series, each surgery achieved the set goal. In the
ontext of a rectal cancer, intra-operative frozen section would be
eneficial to ensure a full thickness excision and negative margins

f the intention of the operation was then to convert to a segmen-
al resection. In the fifth case, the goal of the procedure was  to
chieve a tissue biopsy as this was not sampled preoperatively
nd therefore a frozen section would not have changed intraop-
rative management. On pathology, although the specimen was
lled with staples making it difficult to sample the margins with-
ut disruption, ultimately it was deemed to be SM3  with margins
lear of adenocarcinoma. For our patient, given the clear margins
or adenocarcinoma, the negative MRI, and the patient’s age and
reference, she accepted the risk of lymph node involvement and
o formal resection was performed. TAMIS may  also be undertaken

or debulking purposes, as was the case for the fourth patient. With
his end goal, negative margins and a full thickness excision, are,
gain, less important. Stapling can certainly achieve full thickness
xcision, particularly in pedunculated lesions, but should there be
ny potential alteration in operative plan, frozen section can be a
aluable option.

We  acknowledge the limitations of this case series. First,
AMIS is a relatively new technique and continued monitoring
f long term oncological outcomes will be necessary. Preopera-
ive assessment by thorough physical examination, and imaging
re paramount as not all lesions would be amenable to this tech-
ique. Specifically, only mobile, benign or early lesions should be
onsidered for this approach. Furthermore, because of the risk
f inadvertent vaginal involvement, anterior stapling in women
hould be planned with additional caution. In fact, we believe, ante-
ior stapling in women should only be considered if the lesion is
bove the rectovaginal septum. In rare cases where the proximal

argin is above the septum and the distal margin involves a por-

ion of the rectovaginal septum, stapling should only be considered
f the thickness of the septum allows for this, as tethering of the
agina would result in a recto-vaginal fistula.
 Surgery Case Reports 52 (2018) 11–15

5. Conclusion

TAMIS with the use of laparoscopic staplers is a novel approach
that should be considered to avoid abdominal entry in high ses-
sile rectal lesions particularly in patients with a small body habitus
and potential for low peritoneal reflections. In these five cases, this
technique is demonstrated to be safe and effective with a resection
quality comparable to the traditional TAMIS approach.

Conflicts of interest

None.

Sources of funding

None.

Ethical approval

Gi stapling and TAMIS platform are both individually standard
procedures. We record a novel technique with combination of both
and approval was  not necessary.

It’s a modification of a widely approved technology.

Consent

Written informed consent was obtained from the patients for
publication of this case report and accompanying images. A copy
of the written consent is available for review by the Editor-in-Chief
of this journal on request.

Author contribution

Anne-Marie Dufresne: Writing the paper, data analysis, study
concept (main author).

Rebecca Withers: writing paper, data interpretation.
Jonathan Ramkumar: Writing a portion of the paper.
Shawn Mackenzie: Study design.
George Melich: writing paper.
Elena Vikis: data collection, data interpretation.

Registration of research studies

Research Registry.
UIN: researchregistry4210.

Guarantor

Anne-Marie Dufresne.
George Melich.
Elena Vikis.

Provenance and peer review

Not commissioned, externally peer-reviewed.

References

[1] P. Gordon, N. Santhat, Principles and Practice of Surgery for the Colon, Rectum
and Anus, Informa Healthcare Inc., 2007, pp. 1165–1187.

[2] L. Garcia-Florez, J. Otero-Diez, Local excision by transanal endoscopic surgery,
leap  forward, Surg. Endosc. 24 (2010) 2200–2205.
[4] L. Lee, K. Edwards, I.A. Hunter, J.E. Hartley, S.B. Atallah, J. Hill, et al., Quality of

local excision for rectal neoplasms using transanal endoscopic microsurgery

http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0005
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0010
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0015
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020


nal of

O
T
p
c

A.-M. Dufresne et al. / International Jour

versus transanal minimally invasive surgery: a multi-institutional matched
analysis, Dis. Colon Rectum 60 (9) (2017) 928–935.

[5] A. Saget, L. Maggiori, N. Petrucciani, M.  Ferron, Y. Panis, Is there a limit to
transanal endoscopic surgery? A comparative study between standard and
technically challenging, Colorectal Dis. 17 (7) (2015) 155–160.

[6] R.A. Agha, A.J. Fowler, S. Rammohan, I. Barai, D.P. Orgill, the PROCESS Group,

The PROCESS statement: preferred reporting of case series in surgery, Int. J.
Surg. 36 (Pt A) (2016) 319–323.

[7] E.C. McLemore, L.A. Weston, A.M. Coker, G.R. Jacobsen, M.A. Talamini, S.
Horgan, et al., Transanal minimally invasive surgery for benign and malignant
rectal neoplasia, Am.  J. Surg. 208 (2014) 372–381.

[

pen Access
his article is published Open Access at sciencedirect.com. It is distrib
ermits unrestricted non commercial use, distribution, and reproduct
redited.
 Surgery Case Reports 52 (2018) 11–15 15

[8] S. Quaresima, A. Balla, L. Franceschilli, M. La Torre, C. Iafrate, M.  Shalaby, et al.,
Transanal minimally invasive surgery for rectal lesions, J. Soc. Laparoendosc.
Surg. 20 (3) (2016), e2016.00032.

[9] A. Caycedo-Marulanda, H. Jiang, E. Kohtakangas, Transanal minimally invasive
surgery for benign large rectal polyps and early malignant rectal cancers:
experience and outcomes from the first Canadian centre to adopt the
technique, Can. J. Surg. 60 (6) (2017) 416–423.

10] G. Molina, L. Bordeianou, P. Shellito, P. Sylla, Transanal endoscopic resection
with peritoneal entry: a word of caution, Surg. Endosc. 30 (5) (2016)

1816–1825.

uted under the IJSCR Supplemental terms and conditions, which
ion in any medium, provided the original authors and source are

http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0020
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0025
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0030
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0035
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0040
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0045
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://refhub.elsevier.com/S2210-2612(18)30395-X/sbref0050
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Trans-anal minimally invasive surgery: A new technique to avoid peritoneal entry
	1 Background
	2 Methods
	3 Presentation of cases
	4 Discussion
	5 Conclusion
	Conflicts of interest
	Sources of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Provenance and peer review
	References


