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ABSTRACT

Introduction: Single-incision laparoscopic surgery has gained popularity in recent years with an increasing number of
complicated procedures being performed using this approach. Single-port total colectomy has been reported in the
literature mainly in the setting of inflammatory bowel disease and polyposis. We report on a young patient who
underwent single-port abdominal colectomy for transverse colon cancer along with multiple colonic polyps.

Case Description: A 33-year-old female presented initially with a vague abdominal pain. Her workup included a
colonoscopy that showed multiple colonic polyps with a circumferential fungating lesion in the transverse colon. This
lesion was biopsied and found to be positive for moderately differentiated adenocarcinoma of the colon. With these
findings, the patient was advised about the different surgical options, and the decision was made to go for abdominal
colectomy with ileorectal anastomosis. Given this patient’s low BMI and favorable body habitus, the procedure was
performed with a single-port technique through a small umbilical incision. There were no perioperative complications,
and the final pathologic examination revealed a 5-cm invasive moderately differentiated carcinoma extending through the
muscularis propria into pericolonic fat and multiple colonic tubulovillous adenomas along with 22 regional lymph nodes
draining the basin of the distal transverse colon, all of which were negative for malignancy.

Conclusion: Single-port laparoscopic total colectomy for colon cancer in carefully selected patients and in the hands of
a fully trained laparoscopic surgeon is feasible and appears to offer more cosmetic benefits than conventional laparoscopic
colectomy, with similar short-term and oncological outcomes.
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INTRODUCTION

The single-port approach in general surgery was first re-
ported in 1997 by Navarra et al,1 who described the first
single-port laparoscopic cholecystectomy. Since then, this
approach has been used more frequently, particularly in
operations involving a single quadrant of the abdomen
such as cholecystectomy, sleeve gastrectomy, and partial
colectomy. With the growing laparoscopic experience
among surgeons and advent of newer port devices, more
complex operations involving all the quadrants, such as
total colectomy, have been more frequently attempted.
Most reported cases in the literature have involved benign
colonic disease. Single-port total colectomy for colonic
malignancy has only been reported once, and this reflects

the technical difficulties faced and the advanced laparo-
scopic skills required to perform a complete oncologic
resection in such a setting. This case report highlights the
approach and techniques used to perform total abdominal
colectomy in a young woman with early-stage colon can-
cer and multiple colonic polyps.

CASE REPORT

Our patient is a 33-year-old woman with a body mass
index of 21 kg/m2 who presented with a yearlong com-
plaint of recurrent vague abdominal pain and bloating
with recent fresh blood per rectum. Her surgical history
included open appendectomy at a young age and a C-sec-
tion delivery. Her family history was significant for breast
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cancer in her mother at the age of 55 years. The diagnostic
workup included ultrasonography of the abdomen and
upper endoscopy, both of which were nonrevealing.
Colonoscopy was ultimately performed, showing multiple
(�20) large polyps with sizes ranging between 8 and 25
mm involving the descending and sigmoid colon along
with a fungating circumferential ulcerated mass at the
distal transverse colon, just proximal to the splenic flexure
(Figure 1). Biopsy of the mass yielded positive findings
for moderately differentiated adenocarcinoma. On the ba-
sis of these findings, the patient was counseled about the
high likelihood of harboring a colonic polyposis syn-
drome and was accordingly advised about the different
surgical options, mainly left extended hemicolectomy ver-
sus total colectomy with ileorectal anastomosis. The pa-
tient elected to undergo total colectomy but had concerns
about the postoperative cosmetic results. Given her low
body mass index, she was deemed a suitable candidate for
the single-port approach.

Surgical Procedure

With the patient in the lithotomy position, a 4-cm longi-
tudinal incision was made through the umbilicus. The
Gelpoint device (Applied Medical, Rancho Santa Marga-
rita, California) was the single-port device used in this
procedure. The Alexis portion of the device was inserted
through the incision and the cap preloaded with three
10-mm trocars and a 12-mm trocar (Figure 2). Pneumo-
peritoneum was then insufflated up to 15 mm Hg. A long,

straight, 30° angled, 8-mm laparoscope was used to avoid
cluttering of the instruments outside the body.

On inspection of the peritoneal cavity, there were omental
adhesions to the cecum and previous appendectomy site
and there was a large (�5 cm) right adnexal cyst. The liver
and peritoneal surface appeared normal with no signs of
metastatic disease. The patient was then placed in the Tren-
delenburg position with the right side up. The surgeon and
assistant were at the patient’s left side. The camera was
placed in the left trocar, and a 5-mm LigaSure device with
Autosuture (Valleylab, Boulder, Colorado) was placed in the
superior trocar. A medial-to-lateral approach was used for
the right colon. Omental adhesions to the colon were taken
down and the ileocolic pedicle identified. The ileocolic artery
and vein were divided with the LigaSure device and a window
opened medially into the retroperitoneum (Figure 3). The
retroperitoneal dissection was then carried cephalad until
the C-loop of the duodenum and the wall of the transverse
colon were easily identified. The mesentery to the right
colon was divided at its base, and the areolar attachments
between the duodenum and the colon were liberated. The
right colon was then mobilized along the white line,
starting at the cecum up to the hepatic flexure, which was
taken down.

The patient was then placed in a reverse Trendelenburg
position for the next portion of the operation, and the
laparoscope was placed in the right trocar. The surgeon
and assistant were still mostly on the left side but occa-
sionally standing between the patient’s legs. The omental
attachments to the transverse colon were then mobilized
starting from the hepatic and splenic flexures.

Figure 1. Colonoscopy showing ulcerated mass at distal trans-
verse colon.

Figure 2. Gelpoint device preloaded with three 10-mm trocars
and a 12-mm trocar.
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Attention was turned to dissection of the middle colic
artery and vein. These were clearly identified with care to
protect the superior mesenteric artery, duodenum, and
pancreas. The middle colic artery and vein were ligated at
their base. Dissection of the left side followed a lateral-to-
medial approach. The splenic flexure was fully mobilized,
the ligament of Treitz and superior mesenteric vein iden-
tified, and the superior mesenteric vein ligated before the
patient was placed in the Trendelenburg position again.

Attention was then turned to the identification, dissection,
and ligation of the inferior mesenteric artery at its root. The
laparoscope was placed in the left trocar and the LigaSure
device in the right, and a medial-to-lateral approach was
again adopted for the sigmoid mobilization. For this portion
and from here on, the patient and assistant were on the
patient’s right side with the patient placed left side up. The
left ureter was identified and protected at this point, and the
mesentery of the sigmoid and descending colon was di-
vided with the LigaSure device all the way down and just
beyond the peritoneal reflection (Figure 4). The colon
was then mobilized off its lateral attachments along the
white line of Toldt.

A 60-mm purple Endo GIA (Covidien, New Haven, Con-
necticut) was deployed to divide the rectosigmoid colon
just below the peritoneal reflection. When fully divided,
the colon and distal ileum were then delivered through
the umbilical incision with the wound protector in place
(Figure 5). A small enterotomy was made in the terminal
ileum, and the anvil of a 28-mm circular stapler (Covidien)
was introduced proximal to the enterotomy. The terminal
ileum was divided with another linear 60-mm purple load
and the entire abdominal colon handed off as a specimen.
The circular anvil was then brought out through the side
wall of the distal ileum along the antimesenteric aspect.
The distal ileum was dunked back into the peritoneal
cavity, and the pneumoperitoneum was re-established. An
end-to-end ileorectal anastomosis was then created using
the circular stapler, and insufflation of air through a rigid
sigmoidoscope showed no air leak.

Given patient’s significant family history and high risk of
ovarian torsion, the right ovarian cyst was drained and
underwent biopsy. The estimated blood loss for the pro-
cedure was 50 mL.

Figure 3. Division of ileocolic artery.
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Postoperative Course

The patient had an uneventful postoperative course and
was started on an oral diet 3 days after the operation. She
was discharged home on the sixth postoperative day, and

Figure 4. Division of inferior mesenteric artery with left ureter seen in background.

Figure 5. Colon and terminal ileum exteriorized through umbil-
ical incision.

Figure 6. Umbilical incision 6 days after operation.
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her wound was exposed (Figure 6). At the time of dis-
charge, she had recovered bowel function and had diar-
rhea that was easily manageable at home. The final pa-
thology report showed a 5-cm invasive, moderately
differentiated carcinoma extending through the muscu-
laris propria into the pericolonic fat and multiple colonic
tubulovillous adenomas, along with 114 total harvested
pericolonic lymph nodes and 22 regional lymph nodes
draining the basin of the distal transverse colon, all of
which yielded negative findings for malignancy. The right
ovarian biopsy specimen showed a simple cyst.

DISCUSSION

The first single-incision surgical procedure was reported
in 1997 when Navarra et al1 described a “one-wound”
laparoscopic cholecystectomy. However, it was not until
2008 that single-port surgery started gaining momentum,
mainly because of improved single-port access techniques
and laparoscopic instrumentation, as well as the growing
expertise among laparoscopic surgeons. As such, the rate
of publication on the topic of single-port laparoscopic
surgery has increased drastically over the past 6 years in
all surgical disciplines.2

Access Technique

Various different access techniques for single-incision sur-
gery have been described in the literature. Examples in-
clude the use of a single skin incision with multiple fascial
punctures, wound protectors with surgical gloves, and
single-port access devices.3,4 Recently, single-port access
devices with 3 to 4 operating channels have been more
widely used by various surgeons and reported in litera-
ture.5 The Gelpoint device was the single-port device
selected for our case, mainly because its cap provided an
additional outer working area facilitating tissue triangula-
tion without the need for angulated instruments. In addi-
tion, the rotation of the outer ring of the device around the
inner ring allowed for a 360° adjustment of the trocar
configuration as needed.6

Technical Challenges

Single-incision laparoscopic partial colectomy was first
described in 2008 by Remzi et al7 and has been performed
with increasing frequency since. This procedure, how-
ever, entails increased technical difficulty, mainly because
of the need to mobilize, retract, and remove a larger
specimen, as compared with the more commonly per-
formed single-incision laparoscopic cholecystectomy or
appendectomy.8 Currently, conventional laparoscopic

techniques for partial or total colectomy typically in-
volve either an extraction site or a hand-port site and
the use of up to 5 additional trocars.9 Therefore the
theoretical advantages of single-incision laparoscopic
colectomy (SILC) compared with multiport laparoscopic
colectomy (MLC) include a smaller abdominal incision,
potentially reduced postoperative pain, and improved
cosmetic result. On the other hand, the main challenge of
SILC performed with a conventional rigid laparoscope and
straight instruments is the crowding over the access port
or access site, leading to clashing of surgical instruments.
In addition, the handling of both straight instruments in
parallel with the laparoscope through a small single inci-
sion decreases the freedom of motion for the surgeon and
hinders handling of the laparoscope for the assistant.10

Furthermore, the lack of tissue triangulation significantly
increases difficulty of colonic exposure and dissection,
necessitating maneuvers that are generally avoided in
conventional laparoscopic procedures such as crossing of
instruments and pushing the specimen away from the
camera to achieve proper retraction and exposure.10 In
attempts to work their way around the problem of trian-
gulation, some surgeons advocate the use of articulated
and angulated instruments.11 However, the proper use of
such instruments has its own learning curve.12 In our case,
we used the standard laparoscopic instruments. However,
we elected to use a long 30° laparoscope because it
improves surgical exposure and helps avoid cluttering of
instruments near the port entry site.

Single-Port Partial Colectomy

Putting the technical difficulties aside, the main question
before adopting any new surgical procedure remains
whether the approach is safe and feasible and achieves
similar oncologic outcomes when compared with the
standard of care, which in this case is MLC. In a systematic
review of 23 studies with 378 patients undergoing SILC
that was published in 2012, it was found that SILC carried
relatively low rates of overall mortality (0.5%) and mor-
bidity (12.9%) with operative time and estimated blood
loss comparable with published data on MLC.13 In addi-
tion, the rate of conversion to an open procedure (1.6%)
in these series of SILC was significantly lower when com-
pared with the rate of 10%–21% with MLC. These results,
however, did not necessarily translate into a shorter length
of stay in SILC cases compared with MLC cases.

SILC for Malignancy

The use of SILC for colonic malignancy has also been
widely studied. A cohort study of 73 patients by McNally
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et al14 in 2011 concluded that SILC can be used safely in
selected colon cancer patients with no difference in blood
loss, operating room time, or lymph node retrieval. A
similar study by Egi et al15 comparing surgical outcomes
for colon cancer showed no significant differences regard-
ing the perioperative and oncologic results between SILC
and MLC. The only reported advantage of SILC was the
better cosmetic outcome.15 There is only 1 randomized
controlled trial in the literature comparing SILC and MLC
for colonic neoplasms.16 In this study, Poon et al16 se-
lected patients with small cancers (�4 cm) or adenoma-
tous polyps requiring colectomy and randomized them to
undergo either SILC or MLC. Patients were blinded to the
procedures, and postoperative pain was used as the pri-
mary outcome measure. The results showed that SILC
significantly reduced postoperative pain and was associ-
ated with a shorter hospital stay in good-risk patients with
small colonic neoplasms.

The largest meta-analysis comparing SILC with MLC was
performed by Zhou et al17 in 2012 and included a total of
14 studies with 1155 patients, of whom 521 underwent
SILC and 634 underwent MLC for colorectal disease. The
results of their study showed that SILC did not increase the
conversion rate and prolong the operative time compared
with MLC, with similar operative adverse events. Pooled
analysis also showed decreased blood loss for SILC com-
pared with MLC, and this translated into a decreased
transfusion requirement rate in the SILC group. There
were no differences observed between the 2 groups in
terms of tumor margin, length of resected specimens, and
harvested lymph nodes, as well as recovery of gastroin-
testinal function, initiation of oral diet, and overall hospital
stay. The main advantage seen in SILC patients was re-
lated to the size of the incisions and cosmetic results.

Single-Port Total Colectomy

Most published data on SILC examine its use in the setting
of partial colonic resection. Single-port total colectomy,
on the other hand, has been reported in only 50 cases in
the literature, most which were performed in the setting of
inflammatory bowel disease and familial polyposis syn-
dromes.18–21 Only 1 case describing single-port total co-
lectomy with ileorectal anastomosis for colonic malig-
nancy has been reported.22 In that case, access into the
abdomen was achieved through a 3-cm longitudinal inci-
sion at the midpoint between the umbilicus and the sym-
physis pubis, and the authors reported no immediate
intraoperative or postoperative complications, with the
final pathology report showing a 5 � 4 � 3–cm adeno-
carcinoma of the cecum with 17 negative lymph nodes.22

Our case report is the second reported single-port total
colectomy in the setting of colonic malignancy and the
first one performed through an umbilical incision. Despite
the fact that laparoscopic lymphadenectomy for distal
transverse colon cancer is considered technically chal-
lenging with a lower lymph node yield because it involves
removing the lymph nodes along the middle colic and
ascending branch of the left colonic arteries,23 the number
of harvested regional lymph nodes in our case (22 re-
gional lymph nodes) was comparable with what has been
described in the literature for both SILC and MLC, further
validating the use of this approach for oncologic surgical
procedures.

CONCLUSION

Our case shows that single-port laparoscopic total colec-
tomy for colon cancer in the hands of a fully trained
laparoscopic surgeon is feasible and appears to offer more
cosmetic benefits than conventional laparoscopic colec-
tomy, with similar short-term and oncologic outcomes. It
also shows that the use of specialized angulated instru-
ments may not apply to experienced laparoscopic sur-
geons who can perform the procedure using conventional
laparoscopic instruments. A cautious approach, however,
with careful patient selection is essential because safe
surgical principles should always take priority over the
desire for better cosmetic results.
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