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Abstract

_ _ INTRODUCTION
Although laparoscopic colectomy is commonly perform- - - -

ed around the world, an operative wound formed during Laparoscopic-assisted colon resection has been well de-
the Surgery |S |arge but not sufﬁc|ent enough to convert scribed for multlple Surgical indications. Recurrence rates
for the majority of open surgery. ThUS, a certain sized of cancer after laparoscopically—assisted colectomy were

skin incision is required to remove the resected colon.  similar to those after open colectomy, suggesting that
Here we report the case of a pure laparoscopic ileocecal laparoscopic surgery is an acceptable alternative to open
resection which involves transanal specimen extraction.  surgery'. However, this typically requires an abdominal
We present a case characterized by a laterally spread-  incision for specimen removal, which is commonly as-
ing type of tumor of the cecum. We performed a pure  sociated with postoperative pain. The combination of
laparoscopic ileocecal resection and the resected speci- standard laparoscopy and specimen extraction through a

men was removed transanally using colonoscopy. Intra-
corporeal functional anastomosis was then performed
using a flexible linear stapling device under supporting
barbed suture traction. The patient was discharged
without complications on postoperative day 4. Laparo-
scopic colectomy performed with minimal incision could
essentially increase the usage of this surgical technique.
Although our method is restricted to flat or small le-
sions, we think it is a feasible and realistic solution for
minimization of operative invasion because it involves CASE REPORT
specimen extraction through a natural orifice.

natural orifice has the potential to reduce wound-related
complications. We describe the technical approach to
laparoscopic ileocecal resection with transanal specimen
extraction which avoids an abdominal wall large incision
and may be considered as an alternative approach to
conventional minimally invasive colectomy, even in pa-
tients with right sided flat or small colon lesions.

A 71-year old male with a history of chronic obstruc-
© 2012 Baishideng. All rights reserved. tive pulmonary disease and asthma complained of lower
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Figure 1 Lesion was beside the appendix orifice (arrow).

Figure 2 Resected specimen was extracted through the opened colec-
tomy made at the ascending colon using snare forceps via colonoscopy
through the anus.

abdominal pain, which was then explained as a symptom
of benign prostate hyperplasia later that day. Colonosco-
py revealed a laterally spreading tumor at the cecum that
was unresectable by colonoscopy due to the size and lo-
cation of the lesion. The lesion was 25 mm and was just
beside the appendix orifice (Figure 1). We first injected
normal saline into below the mucus membrane to try
endoscopic submucosal dissection but we gave up resec-
tion due to technical difficulty. Pathology of the biopsied
specimen showed borderline malignancy. Therefore, we
proposed laparoscopic ileocecal resection.

A preoperative oral magnesium citrate bowel prepa-
ration was given. After induction of general anesthesia,
the patient was placed in the lithotomy position. The
colonoscope was inserted in to the cecum in advance. A
15-mm SILS port was placed just caudal to the umbilicus
for the 30-degree, 5mm laparoscopy and the flexible for-
ceps. One additional 5-mm trocar was placed in the right
upper quadrant. First, the ileocolic artery was identified.
A lymph node around the artery was dissected using
laparoscopic coagulating shears (LCS) and the ileocolic
artery and vein were transected after clamping them with
a 5 mm clip. The right colon and ileum were mobilized.
The mesocolon was dissected from the terminal ileum
to ascending colon where we prepared the distal margin
of resection. The level of distal bowel resection was de-
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Figure 3 Intracorporeal laparoscopic full thickness V-Loc continuous su-
turing performed on the oral and anal open ends after side to side anasto-
mosis by a linear stapler.

Figure 4 Post operative scars.

termined #iz intraoperative colonoscopy, the cecum and
ascending colon were irrigated with iodine, and colo-
noscopy was also performed to ensure complete irriga-
tion during operation. After clamping the laparoscopic
bowel clip for the oral side of the cutting point of the
terminal ileum, the lesion was transected using a L.CS
with adequate margins at the anal cut ends. The resected
colon was retrieved using snare forceps vz colonoscopy
through the anus (Figure 2). Next, we made a temporary
suture by using a barbed suture (V-Loc, Covidien) at
both the oral and anal cut end of anti-mesenteric side of
bowel. Then we made a side to side anastomosis with a
flexible linear stapler under retraction of the stay suture.
Succeeding, we made a continuous closure suture for
both the oral and anal open edge (Figure 3). Then we cut
out the suture line with the flexible linear stapler to make
the intracorporeal functional end to end anastomosis.
Finally, we made subcutaneous sututes for the two inci-
sions (Figure 4).

Laparoscopic ileocecal resection was successfully per-
formed using a natural orifice removal approach with
two skin incisions. Operating time was 240 min and the
estimated blood loss was 28 ml. The resected specimen
was 8cm with a 25 mm sized lateral spreading tumor at
the cecum. The pathological diagnosis was adenoma with
borderline malignancy, the same as the preoperative diag-
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nosis. The patient complained of minimal pain. Oral in-
take was tolerated on postoperative day 1 and the patient
was discharged on postoperative day 4 without complica-
tions.

DISCUSSION

These days, even in the colon, endoscopic submucosal
dissection is performed safely and reveals good out-
comes for wide based lesions such as laterally spreading
tumors or early colonic cancers™. In this case, the le-
sion was just beside the appendix orifice. Therefore, we
thought complete resection was impossible. We then
proposed minimally invasive laparoscopic surgery for this
patient. Laparoscopic surgery has increased dramatically
around the world over the past 20 years and laparoscopic
cholecystectomy has become a standard operation in the
gall bladder. Furthermore, laparoscopic colectomy has
shown favorable results” compared with open surgery™ .
However, it is still not considered a standard operation
because the incision for removing the resected colon is
large. In order to standardize laparoscopic colectomy, it
1s essential to minimize the incision. Therefore, although
there is a transvaginal way'”, removal of the resected co-
lon through the anus is the most reasonable way to mini-
mize the incision. Using the anus as a route for specimen
colectomy extraction has been described extensively both
in experimental and clinical settingsp’10J and some reports
describe a series of patients with left-sided malignancies
who underwent successful laparoscopic sigmoidectomy
and transanal specimen extraction, showing good onco-
logical results'. Tt is true that retrieving the specimen
from the right side of colon is more difficult than the
left. One report shows a right side single incision opera-
tion but the size of scar is 3cm and not pure laparoscopic
surgery'”. A Medline search shows that there are no re-
ports of transanal retrieval of the right side colon, except
for the transvaginal route. If the lesion is small or flat, it
is not impossible to pull out the lesion from the anus us-
ing colonoscopy. Whereas, restricted port, functional end
to end anastomosis, which is one of the favorable intra-
corporeal laparoscopic anastomosis, is quite difficult. To
solve this problem, we used two supportive sutures by
a barbed sutute (V-Loc). One is an anti-mesenteric side
by side suture to protect from rotation and slipping out
of the bowels from the linear stapler during side to side
anastomosis. Another is a continuous closure suture for
both the oral and anal open edge. Without this prepara-
tion suture before closing cut the colon by linear stapler,
the closure of the colon may easily tend to be incom-
plete. The barbed suture is suitable for this procedure
because this suture does not loosen the closed edge and
does not require a suture tie. The linear cutter, a flexible
equipment graspet, is also useful. In this operation there
are some risks of infection due to opening the bowel
in the abdominal cavity. To avoid stool leakage during
the operation from the both oral and anal side of the
colon, complete preparation was performed with iodine
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during surgery under direct view using colonoscopy. We
are already accustomed to similar hybrid natural orifice
transluminal endoscopic surgery (NOTES) proceduresml
and have also performed trans anal removal of the distal
colon"". On the other hand, the procedure requires a
surgeon with advanced laparoscopic skills and the ability
to perform intracorporeal suturing. However, improved
skills of laparoscopic surgeons and robotic surgery may
resolve these technical issues. Although transanal speci-
men extraction may not be possible in patients with a
small caliber colon or large lesion, pure laparoscopic
ileocecal resection is an applicable option for patients
requiring elective ileocecal resection or right hemicolec-
tomy and appears to be associated with little incisional
pain and rapid recovery. Laparoscopic surgery involving
NOTES procedures are still being developed. Therefore,
our technique might be feasible as a pre-NOTES tech-
nique. More studies on this surgical technique in future
will confirm its technical feasibility.

REFERENCES

1 Clinical Outcomes of Surgical Therapy Study Group. A com-
parison of laparoscopically assisted and open colectomy for colon
cancer. N Engl J Med 2004; 350: 2050-2059

2 Yamamoto H. Endoscopic submucosal dissection of early can-
cers and large flat adenomas. Clin Gastroenterol Hepatol 2005; 3:
S74-S76

3 Tanaka S, Tamegai Y, Tsuda S, Saito Y, Yahagi N, Yamano HO.
Multicenter questionnaire survey on the current situation of colorec-
tal endoscopic submucosal dissection in Japan. Dig Endosc 2010;
22 Suppl 1: S2-S8

4 Napolitano L, Waku M, De Nicola P, Di Bartolomeo N, Cotellese R,
D’Aulerio A, Innocenti P. Laparoscopic colectomy in colon cancer.
A single-center clinical experience. G Chir 2007; 28: 126-133

5 Veldkamp R, Kuhry E, Hop WC, Jeekel J, Kazemier G, Bonjer
HIJ, Haglind E, Pdhlman L, Cuesta MA, Msika S, Morino M, Lacy
AM. Laparoscopic surgery versus open surgery for colon cancer:
short-term outcomes of a randomised trial. Lancet Oncol 2005; 6:
477-484

6 Jackson TD, Kaplan GG, Arena G, Page JH, Rogers SO. Laparo-
scopic versus open resection for colorectal cancer: a metaanalysis of
oncologic outcomes. J Am Coll Surg 2007; 204: 439-446

7 Kuhry E, Schwenk W, Gaupset R, Romild U, Bonjer J. Long-term
outcome of laparoscopic surgery for colorectal cancer: a cochrane
systematic review of randomised controlled trials. Cancer Treat Rev
2008; 34: 498-504

8 Park JS, Choi GS, Lim KH, Jang YS, Kim HJ, Park SY, Jun SH.
Clinical outcome of laparoscopic right hemicolectomy with trans-
vaginal resection, anastomosis, and retrieval of specimen. Dis Co-
lon Rectum 2010; 53: 1473-1479

9 Ambroze WL, Organgio GR, Tucker JG, Baird D, Herndon M,

Lucas GW. Laparoscopic assisted proctosigmoidectomy with extra-

corporeal transanal anastomosis. A pilot study. Surg Endosc 1993; 7:

29-32

Leroy J, Cahill RA, Perretta S, Forgione A, Dallemagne B, Mares-

caux J. Natural orifice translumenal endoscopic surgery (NOTES)

applied totally to sigmoidectomy: an original technique with sur-

vival in a porcine model. Surg Endosc 2009; 23: 24-30

Larson DW, Dozois E, Sandborn WJ, Cima R. Total laparoscopic

proctocolectomy with Brooke ileostomy: a novel incisionless surgi-

cal treatment for patients with ulcerative colitis. Surg Endosc 2005;

19: 1284-1287

Boni L, Dionigi G, Cassinotti E, Di Giuseppe M, Diurni M, Rausei S,

Cantore F, Dionigi R. Single incision laparoscopic right colectomy.

Surg Endosc 2010; 24: 3233-3236

10

11

12

February 27,2012 | Volume 4 | Issue 2 |



Takayama S et a/. Ileocecal hybrid NOTES

13  Takayama S, Takeyama H. Colonoscopy assisted laparoscopic sig- 15 Hara M, Takayama S, Sato M, Imafuji H, Takahashi H, Takeyama
moidectomy: a case report. Cases J 2009; 2: 6714 H. Laparoscopic anterior resection for colorectal cancer without

14 Takayama S, Takahashi H, Takeyama H. Pure laparoscopic sigmoid- minilaparotomy using transanal bowel reversing retrieval. Surg
ectomy. Surg Laparosc Endosc Percutan Tech 2011; 21: ¢104-¢106 Laparosc Endosc Percutan Tech 2011; 21: €235-e238

S- Editor Wang JL L- Editor Roemmele A E- Editor Xiong L

(49

3na§.‘,‘§,‘.i.,,® WJGS | www.wjgnet.com 44 February 27,2012 | Volume 4 | Issue 2 |



