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Abstract

Aim Laparoscopic surgery is well established for colon
cancer, with defined benefits. Use of laparoscopy for the
performance of restorative proctocolectomy (RPC) with
ileoanal anastomosis is more controversial. Technical
aspects include difficult dissection of the distal rectum and
a potentially increased risk of anastomotic leakage through
multiple firings of the stapler. In an attempt to overcome
these difficulties we have used the technique of transanal
rectal excision to perform the proctectomy. This paper
describes the technique, which is combined with an
abdominal approach using a single-incision platform (SIP).

Method Data were collected prospectively for consecu-
tive operations between May 2013 and October 2015,
including all cases of restorative proctocolectomy with
ileoanal pouch anastomosis performed laparoscopically.
Only patients having a transanal total mesorectal exci-
sion (TaTME) assisted by SIP were included. The indi-
cation for RPC was ulcerative colitis (UC) refractory to
medical treatment.

Results The procedure was performed on 16 patients
with a median age of 46 (26-70) years. The male:

female ratio was 5:3 and the median hospital stay was 6
(3-20) days. The median operation time was 247 (185—
470) min and the overall conversion rate to open sur-
gery was 18.7%. The 30-day surgical complication rate
was 37.5% (Clavien—Dindo 1 in four patients, 2 in one
patient and 3 in one patient). One patient developed
anastomotic leakage 2 weeks postoperatively.

Conclusion This initial study has demonstrated the fea-
sibility and safety of TaTME combined with SIP when
performing RPC with ileal pouch—anal anastomosis for
UcC.

Keywords Ulcerative colitis, RPC, laparoscopy, single
incision laparoscopic surgery, IBD, IPAA

What does this paper add to the literature?

The paper reports the novel approach of combining
single-incision surgery and transanal rectal excision for
restorative proctocolectomy. The technique has the
ability to minimize surgical trauma and allow safe dis-
tal rectal dissection, especially in men with a narrow
pelvis.

Introduction

Laparoscopic surgery is now the preferred surgical tech-
nique for most patients with colon cancer [1-3]. Several
studies have shown that laparoscopic pelvic dissection in
rectal cancer is safe [4]. The opponents of laparoscopic
rectal dissection emphasize the difficulty of dissecting
the last few centimetres of the rectum and the need for
more than one firing of the stapler to divide the rec-
tum, thereby increasing the risk of anastomotic leakage

Correspondence to: Cosimo Alex Leo, MBBS, MD, St Mark's Hospital Academic
Institute |, Watford Road HA| 3UJ, Middlesex, Harrow, UK.
E-mail: cosimoleo@gmail.com; a.leo@nhs.net

[5]. To overcome this, some authors have proposed a
combined procedure in which the abdominal dissection
is performed laparoscopically followed by a rectal dissec-
tion via a perineal approach [6]. In restorative procto-
colectomy (RPC) it is important to mobilize the rectum
to the pelvic floor to reduce the risk of a retained rec-
tum. This can be difficult laparoscopically and can result
in an increased operating time. When performing RPC
for ulcerative colitis (UC) the main argument for a
purely laparoscopic approach is to diminish the fall in
fecundity experienced by female patients of child-bear-
ing age who have had open surgery [7,8]. Most patients
who require surgery for UC are young and prefer a
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laparoscopic approach as the cosmetic results are supe-
rior to those of open surgery [9-11].

Single-incision surgery for RPC has been described,
but its uptake has been limited owing to the long oper-
ation time and the associated learning curve. Transanal
total mesorectal excision (TaTME) is gaining wide
acceptance as an adjunct to laparoscopy and its safety
and feasibility have been well described [12-14]. A
recent report shows that combination of laparoscopic
surgery with TaTME in RPC is safe and feasible [15].
The present short report and accompanying video
describe the technique of combined single-incision
laparoscopic surgery and TaTME in RPC and assesses
its early safety and feasibility.

Method

Patient information was collected prospectively and
entered into an international registry database for
TaTME (LOREC Low Rectal Cancer Development
Program, http://www.lorec.nhs.uk) [12]. The records
of these patients were also reviewed retrospectively to
ensure completeness of data collection.

Technique

A video of the technique is available in the Supporting
Information (Video S1). A GelPoint Port (Applied
Medical, Rancho Santo Margarita, California, USA) was
used for the abdominal procedure and a GelPoint Path
(Applied Medical) was used for the transanal procedure.
In order to establish a pneumoperitoneum, a single
incision was made at the stoma site, generally in the
right iliac fossa. If the patient had a previous colectomy
with mucous fistula, the fistula was mobilized and
released into the abdominal cavity, after which the Gel-
Point was inserted. This has a ring to secure it to the
abdominal wall and a lid through which ports are
inserted. The GelPoint device had with three working
ports and a standard 10-mm 30° laparoscopic camera
(Karl Storz, Tuttlingen, Germany) was used, which can
be inserted into any of the ports. An additional 5-mm
port was placed in the left iliac fossa to allow better tri-
angulation and retraction. This site was used to place
the pelvic drain at the end of surgery. Pneumoperi-
toneum was maintained at a pressure of 12 mmHg.
The rectal dissection is commenced in the TME
plane from the abdomen. The superior rectal artery is
divided. The rectal phase of the operation is com-
menced concurrently and a purse-string suture is placed
approximately 3 to 4 cm from the dentate line with the
aid of a Lonestar retractor (CooperSurgical, Trumbull,
Connecticut, USA). The amount of rectal mucosa that

is left behind after the initial distal rectal division is
based on the degree of proctitis and the presence or
absence of dysplasia. When dysplasia is not the indica-
tion for surgery or when the distal proctitis is not severe
a 1-2-cm rectal cuft is left to reduce the risk of conti-
nence disturbance. The GelPoint Path transanal device
is placed in the anal canal. Carbon dioxide is insufflated
to a pressure of 12 mmHg. The dissection is started lat-
erally using a diathermy hook with a coupled suction
device with the aim of removing smoke, which can
hamper vision. We prefer to use a hook rather than a
harmonic scalpel as it helps to reduce smoke. Total
mesorectal dissection is continued such that the abdom-
inal and rectal operators approach the mid rectum from
opposite directions. During this the two operators can
assist each other to ensure safety and adequate retrac-
tion. Simultaneous dissection also reduces the operation
time and can make the operation easier. Once the proc-
tectomy is completed the specimen is brought out
through the stoma site. The J-pouch is created by stan-
dard stapling after bringing the ileum out through the
stoma site. The anastomosis was performed manually in
the first two cases, following which the technique was
changed using a circular stapler (CDH 29-mm stapler,
Ethicon Endo-Surgery, Cincinnati, Ohio, USA) guided
by a drain as described by Bracey et al. [16]. A loop
ileostomy is always created. A Robinson drain is placed
in the pelvis through the 5-mm port site in the left iliac
fossa.

Results

Between May 2013 and October 2015, 16 patients had
hybrid single-incision surgery combined with TaTME
for ileoanal pouch construction. Their median age was
46 (26-70), with 10 male and 6 female patients. The
10 men had a median body mass index (BMI) of 27
(17-30) kg/m?, and the 6 women had a median BMI
of 21 (16-25) kg/m?. All patients had a diagnosis of
UC confirmed at previous biopsy or at the previous
subtotal Thirteen
patients had a previous subtotal colectomy (three-stage

operation  (previous colectomy).
ileal pouch—anal anastomosis, IPAA), three of which
were performed in other hospitals. Two patients had
had open surgery and one standard laparoscopic sur-
gery. The other 10 patients had had a subtotal colec-
tomy using the hybrid single-incision technique in our
institute by the same operator. The remaining three
patients underwent total panproctocolectomy with
IPAA (two-stage). Fifteen patients were American Soci-
ety of Anesthesiologists (ASA) grade 2 and one patient
was ASA grade 3. None of the patients had any biologi-

cal treatment for the 6 months before the IPAA
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surgery. Two patients were on steroids at the time of
surgery (maximum dose 10 mg) (Table 1).

All patients underwent rectal dissection as described
above. The first two patients had a hand-sewn anasto-
mosis and the subsequent 14 had a stapled anastomosis
as described above. The stoma site was always the loca-
tion of GelPoint port placement and all patients
received a defunctioning loop ileostomy. The median
operating time was 247 min (4 h). The median hospital
stay was 6 (3-20) days. One patient was converted to
an open procedure for safety reasons due to the loss of
the right lateral mesorectal plane during the TaTME
dissection. Two patients (both three-stage IPAA) had a
conversion from laparoscopy to open surgery owing to
difficulty in dissection because of adhesions.

In our institution we tend to follow an enhanced
recovery programme, which allows patients to com-
mence oral liquids immediately postoperatively and
begin feeding from day 1 [17,18]. Patient-controlled
analgesia was used as the preferred method of pain relief
and was stopped at an average of 2.3 [1-5] days follow-
ing surgery. The mean time to the commencement of
stoma function was 1.8 days.

The 30-day surgical complication rate, recorded
according to the description by Clavien and Dindo [19]
was as follows: grade 1, four patients; grade 2, one
patient; grade 3, one patient. Five (31.25%) patients
had minor complications and one (6.25%) had a major

complication (Table 1). The latter was anastomotic
leakage 2 weeks postoperatively, which was treated with
Endo-Sponge (Aesculap AG, Tuttlingen, Germany).
Histology identified three patients with low-grade and
one with high-grade dysplasia. There was no compro-
mise of the TME plane in any of the patients. Closure
of the loop ileostomy was performed at a median of 6
(5-12) months after RPC.

Discussion

The study has shown that the combination of single-
incision surgery and TaTME to perform restorative
proctocolectomy is feasible and safe. The technique
allows a stapled ileoanal anastomosis to be performed
with the added advantage of easier dissection of the dis-
tal 5 cm of the rectum. It also avoids the use of multi-
ple applications of the stapler. As this is a preliminary
report we are unable to report bowel function after clo-
sure of the ileostomy; this is currently being studied
prospectively in the same patients.

Single-incision surgery is a laparoscopic approach
that has been introduced in the last few years and is
becoming more widely used as it is less invasive than
standard multiport laparoscopy. Many studies have
shown it to be effective and safe in colorectal surgery
but there may be technical difficulties, including loss of
triangulation and a decreased field of view and depth of

Table | Clinical details of 16 patients who underwent single incision surgery and transanal total mesorectal excision (TaTME) with
restorative proctocolectomy (RPC) for ulcerative colitis

M, male; F, female; ASA, American Society of Anesthesiologists; SIP, single-incision platform.
*A, three-stage RPC [subtotal colectomy + proctectomy and ileal pouch-anal anastomosis (IPAA) + closure of ileostomy]; B,
two-stage RPC (total proctocolectomy and IPAA + closure of ileostomy).
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perception. Appropriate training in multiport laparo-
scopy is required before attempting SIP [12,20].

The first successful use of SIP in colorectal surgery
was reported by Remzi er al. in 2008 [21]. The first
case of restorative proctocolectomy and formation of an
ileoanal pouch using a SIP technique was reported by
Geisler et al. [22] in a patient with polyposis. A system-
atic review [23] has described the advantages and disad-
vantages of SIP in colorectal surgery. SIP was found to
be feasible with the same operation time as multiport
laparoscopic surgery. SIP should, however, be per-
formed only by experienced surgeons and should be
restricted to a highly selected patient group [23]. A
case—control study comparing single-port with multiport
laparoscopic surgery showed the former to have a signif-
icantly shorter operation time and hospital stay. Postop-
erative complication rates were similar in both groups
[24]. SIP has been shown to be feasible for pouch sur-
gery in children, again with reduced operation time and
length of stay with no significant difference in complica-
tions [25]. It has been shown that postoperative pain is
less with single-incision laparoscopic surgery [26],
although this is controversial. Single-incision laparo-
scopic surgery also has the potential for good cosmetic
results, particularly if the main port is placed at the site
selected for the stoma.

TaTME allows dissection of the rectum from below
and can circumvent many of the difficulties associated
with abdominal laparoscopy [27,28]. In the first series
of 140 patients with colorectal cancer undergoing
TaTME with multiport laparoscopy, Lacy et al. [14]
reported a mean operation time of 166 min with no
conversions or intra-operative complications. Clavien—
Dindo grade 1 and 2 complications were seen in 24.2%,
and grade 3 and 4 in 10% of patients. A complete
mesorectal dissection was reported by the histopatholol-
gist in 97.1% [14]. TaTME combined with SIP for low
rectal cancer has recently been reported in six patients
with negative histological margins and a complete exci-
sion of the mesorectum in all cases, with no major com-
plications. It was concluded that the technique was safe
and reliable [28]. The transanal approach for benign
rectal disease was described in twelve patients, nine with
inflammatory bowel disease, who underwent the new
technique of perineal proctectomy using  transanal
endoscopic microsurgery (TEMS). The technique was
advocated as being safe and a valid alternative to trans-
abdominal rectal excision [29]. In another small series
of 14 patients undergoing transanal minimally invasive
rectal excision with a standard transabdominal laparo-
scopic approach the procedure as also described as
being safe despite some intra-operative difficulties,
including fibrosis due to

inadequate  exposure,

radiotherapy and a single case of rectal perforation [30].
Other variations of technique including transanal endo-
scopic microsurgery (TEM) [31], hybrid robotic and
laparoscopic approaches [32,33] have also been
reported.

In the present series we have shown the technical
feasibility and safety of single-incision surgery combined
with TaTME for restorative proctocolectomy. The tech-
nique allows all the benefits of laparoscopic surgery and
is able to overcome some of the difficulties of laparo-
scopic dissection of the distal rectum. Although the
procedure requires further evaluation, especially with
regard to function and pelvic sepsis, only one of the 16
patients developed anastomotic leakage. A cost analysis
should also be carried out in any future evaluation.

The results of the present study show that TaTME
combined with single-port laparoscopic abdominal sur-
gery is a feasible alternative to open or multiport
laparoscopic surgery for RPC performed for ulcerative
colitis. TaTME avoids the repeated application of sta-
plers and dissection of the low rectum can be per-
formed more safely. Combining this technique with a
single-incision laparoscopic surgery abdominal approach
results in fewer scars with improved cosmetic results
and may lead to less postoperative pain and a decreased
incidence of incisional hernia, although this requires

further evaluation.
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Additional Supporting Information is available at:
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Video S1. The operative technique described in this
paper.
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