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Purpose. Single-Incision Laparoscopic Surgery (SILS) for right hemi-
colectomy is a safe and feasible procedure with benign or malignant dis-
eases of the colon. We report a novel umbilical-incision laparoscopic sur-
gery involving one assist port (UILS-One) for right hemicolectomy.
Methods. A 3-cm periumbilical longitudinal skin incision was carried
down to the fascia layer. Three 5S-mm trocars were placed through the inci-
sion and another 5-mm trocars was placed in the right lower quadrant. The
inclusion criteria were lesions located on the right side of the colon. Pa-
tients with obstruction or perforation required emergent operation were
excluded. Patient age, gender, surgical indication, intraoperative vari-
ables, postoperative condition, and pathology were assessed.

Result. Atotal of 62 patients (29 men and 33 women) underwent umbili-
cal-incision laparoscopic surgery with one assist port (UILS-One) for
right hemicolectomy. Patients had a median age of 64.5 years and a me-
dian body mass index (BMI) of 23.7 kg/m®. The median operative time
was 172.5 minutes and the mean intraoperative blood loss was 50 ml. The
median length of hospital stay was 6 days, the median length of specimen
was 28 cm, and the median number of harvested lymph nodes was 23.
There was no conversion to open surgery during any of the procedures and
there were no mortality associated with the technique. Post-operative
complications were noted in five patients, and included wound infection,
ileus, and intra-abdominal abscess.

Conclusion. Compared with conventional SILS for right hemicolec-
tomy, UILS-One has better surgical triangulation traction and results in
fewer wound problems. The operation can be performed more comfort-
ably and smoothly because of the additional port inserted in the right
lower quadrant.

[J Soc Colon Rectal Surgeon (Taiwan) 2013;24:129-135]

ingle-incision laparoscopic surgery (SILS) is a
minimally invasive technique for resecting be-
nign or malignant colonic tissue. Studies have shown
that the postoperative and short-term oncological out-

comes of this technique are similar to those of conven-
tional laparoscopic techniques in patients with dis-
eases of the right colon.' The downside of performing
SILS for right hemicolectomy is limited “direct in-line
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vision” and “loss of triangulation” during surgery.
Moreover, because of the crowding of instruments at
the access ports, a cross-hand maneuver is frequently
required during dissection.'” To improve the surgical
field during surgery, we believe an additional port
should be employed. Therefore, this study analyzed
the safety, feasibility, and potential benefits of UILS
with one assist port for right hemicolectomy.

Materials and Methods

Patient selections

From March 2010 to June 2011, a total of 62 pa-
tients with right-sided colon lesions underwent umbil-
ical-incision laparoscopic surgery with one assist port
(UILS-One) for right hemicolectomy. Surgical indica-
tions included benign and malignant diseases of the
colon. Patients with colonic obstruction or perforation
who required emergency operation were excluded.
UILS-One for right hemicolectomy was approved by
the Institutional Review Board (IRB) of China Medi-
cal University Hospital. Before surgery, all patients
were informed that the procedure was minimally inva-
sive and would be attempted via a single umbilical in-
cision with one assist port. Patients were also infor-
med of the possibility that additional incisions or
trocar ports might be needed to complete the proce-
dure, as well as the chance of conversion to traditional
laparoscopic surgery or open right hemicolecotmy.
Advantages and disadvantages were reviewed to en-
sure that patients were fully educated about the proce-
dure. Patient age, gender, surgical indication, opera-
tive time, estimated blood loss, intraoperative and po-
stoperative morbidity and mortality, postoperative
narcotic usage, length of flatus, length of hospital
stay, and oncologic features (for malignant disease),
including size of the tumor, distal free margin, num-
ber of lymph nodes harvest, and pathologic TNM
stage were assessed.

Surgical technique

Umbilical-incision laparoscopic surgery with one

assist port (UILS-One) for right hemicolectomy was
performed in a medial-to-lateral approach followed
by extracorporeal stapled functional end-to-end ileo-
colic anastomosis. Patients were placed in the litho-
tomy position with right-sided elevation, and prophy-
lactic intravenous antibiotics were administered at the
time of anesthetic induction. The surgeon was stand-
ing in between the patient’s leg, and the camera assis-
tant was on the left side of the patient. The procedure
began with a 3-cm periumbilical incision that was
deepened to the level of the fascia (Fig. 1A, 1B). Pne-
umoperitoneum was induced by the application of a
Veress needle and maintained at 15 mmHg with car-
bon dioxide. A 5-mm trocar was introduced along
with a rigid 5-mm 30° angled laparoscope into the
middle of the wound to initially explore the abdomi-
nal cavity. Subsequently, two additional 5-mm trocars
were placed through the same periumbilical access
port at the bilateral pole of the same wound (Fig. 1C).
The distance between trocars was kept as far as possi-

Fig. 1. Surgical wound design and trocars placement. (A.
Creation of a peri-umbilical 3 cm wound. B. Deep-
ened the wound to the level of fascia. C. Three tro-
cars placement: distance between trocars was kept
as far as possible, and the adjacent three trocars
were kept at different heights to reduce crowding.
D. One another assist trocar was placed at right
lower quadrant.)
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ble, and the adjacent three trocars were kept at differ-
ent heights to reduce crowding. Another 5-mm trocar
was placed into the right lower quadrant of abdomen
(Fig. 1D).

Traditional laparoscopic instruments were used
for all UILS-One procedures for right hemicolectomy
(Fig. 2). To perform the procedure with a medial-to-
lateral approach, the ileocolic pedicle was exposed
with retraction of the ileocolic junction by a rigid
grasper. Then, a pair of 5-mm laparoscopic monopolar
scissors was used for mesocolic dissection and isola-
tion of the ileocolic vessels. A bipolar vessel sealing
device was used for vascular control. The entire as-
cending colon and terminal ileum were freed after
complete mobilization of the right colon from the
retroperitoneum, parietal peritoneal reflection, omen-
tum, and right-angle ligament by alternatively using

Fig. 2. Laparoscopic instruments and team position. A.
Traditional laparoscopic instruments were used for
surgery. B. Surgeon and camera assistant work
freely without bumping into each other.

laparoscopic monopolar scissors and the bipolar ves-
sel sealing device. During operation, all trocars in the
camera and the operator ports were alternated to achi-
eve the best angle of vision and appropriate triangula-
tion of the target area.

After mobilizing the entire right side of the colon,
a small abdominal incision was made to extract the
specimen. The three trocars in the periumbilical wound
were removed and the fascia layer was opened. The
wound retractor was set up through the small umbili-
cal incision, maximizing exposure to allow easy spec-
imen removal. After extracorporeal ileocolic anasto-
mosis, the colon was placed carefully into the abdomi-
nal cavity, and a surgical glove attached to three (or
two) trocars was fixed to the outer ring of the wound
retractor. This procedure enables reestablishment of
the pneumoperitoneum (Fig. 3), and allowed us to ex-
amine the resected area and anastomotic site. When
needed, the Morison’s pouch was drained through the
right lower quadrant after removal of the 5-mm trocar.
Finally, the wound was closed in layers (Fig. 4). The
only cosmetic defect noted at three- month follow-up
in all patients was a small periumbilical scar over the
abdominal wall (Fig. 5).

In this study, conversions were defined as any un-
planned laparotomy at any time during the surgery or
any procedure done through an unplanned incision. In-
sertion of an additional trocar or any procedure done
through a hand port was also considered a conversion.
The indication and timing of conversion all depended
on the surgeon’s judgment and experience.

Fig. 3. A surgical glove attached with three trocars was
fixed for reestablishment of the pneumoperito-
neum.



132 Chia-Lun Wu, et al.

J Soc Colon Rectal Surgeon (Taiwan) December 2013

d

i
i
]
i

Fig. 4. Post-operative wound and drainage site. A. Closed
drainage was performed in the right lower quadrant
(the 5-mm assist trocar site) B. The peri-umbilical
wound was closed.

Results

A total of 62 patients were included in this study
(29 men and 33 women; median age, 64.5 years). Pa-
tient characteristics are summarized in Table 1. Surgi-
cal indication included cecal and ascending colon
cancer (n =46, 74.2%), benign colon sessile polyps (n
=8, 12.9%), diverticulitis (n = 5, 8.1%), appendiceal
adenocarcinoma (n = 1, 1.6%), appendiceal carcinoids
(n=1, 1.6%), and cecal gastrointestinal stromal tumor
(n =1, 1.6%). The median operative time was 172.5
minutes (range, 130-240 min) and the mean intrao-
perative blood loss was 50 ml (range, 20-150 ml).
Closed drainage was required in 12 patients (19.4%)

Fig. 5. Post-operative wound. A periumbilical wound is
noted three months after surgery. The scar over
right lower quadrant was a scar after receiving ap-
pendectomy.

Table 1. Demographic parameters for patients performing
umbilical-incision laparoscopic surgery with one assist
port (UILS-One) right hemicolectomy

Patient numbers N=062
Age (years), Median (range) 64.5 (16-88)
Gender
Female (%) 33 (53.2%)
Male (%) 29 (46.8%)
BMI, Median (range) 23.7 (17.6-30.2)
ASA score
1-2 55 (88.7%)
>3 7 (11.3%)
Surgical indications
Adenocarcinoma 46 (74.2%)
Cecum 14
Ascending colon 17
Hepatic flexure 7
Transverse colon 8
Benign Colon polyp 8 (12.9%)
Cecum 3
Ascending colon 3
Hepatic flexure 2
Diverticulitis 5(8.1%)
Cecum 1
Ascending colon 4
Appendiceal adenocarcinoma 1 (1.6%)
Appendiceal carcinoid 1 (1.6%)
Gastrointestinal stromal tumor (GIST): 1 (1.6%)

Cecum
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after surgery. During the postoperative period, the me-
dian dose of analgesics was 10 mg (range, 5-40 mg),
the median time to first flatus passage was 2 days
(range, 1-5 days), and the median postoperative hos-
pital stay was 6 days (range, 4-15 days). Five (4.61%)
patients developed postoperative complications, in-
cluding prolonged postoperative ileus (n = 2), intra-
abdominal abscess (n = 2), and postoperative wound
infection (n = 1) (Table 2). The conditions in all five
patients with postoperative complications were suc-
cessfully managed conservatively and all patients
were safely discharged from the hospital. There were
no conversions to traditional laparoscopic surgery or
open surgery, and there were no surgical mortality du-
ring the procedures.

Data on tumor size, length of specimen, number
of lymph nodes harvested, and TNM stage are showed
in Table 3.

Discussion

Minimally invasive colon surgeries are widely ac-
cepted as an alternative method to open colon surgery.
Single-site laparoscopic surgery has been applied to
basic procedures such as appendectomies, biopsies,
cholecystectomies, and staging.* Single-site laparos-
copic surgery is feasible when the surgery is restricted
to one quadrant; however, single-site laparoscopic co-

Table 2. The short-term surgical outcomes after umbilical-
incision laparoscopic surgery with one assist port
(UILS-One) right hemicolectomy

lon surgery is a technically challenging procedure even
for experienced laparoscopic colorectal surgeons be-
cause laparoscopic colon surgery frequently involves
more than one quadrant. Studies of traditional laparo-
scopic resection of colon cancer clearly demonstrate
that laparoscopy did not jeopardize the oncologic out-
come when compared to open surgery.>® SILS colec-
tomy is a novel procedure, but the trocars and the
camera are in a different angle when compared to tra-
ditional laparoscopic surgery. SILS colectomy re-
quires a learning period to deal with malignant dis-
eases that needed en-bloc surgery. Our initial experi-
ence in 18 patients demonstrated that single-site sur-
gery is a feasible and safe technique for managing dis-
eases of the right colon. We also found that the proce-
dure was effective in patients with malignant cecal
and ascending colon cancer and that it provided short-
term oncologic results similar to those of conven-
tional laparoscopic surgery.

In our previous study, we concluded that SILS has
a limited placed in clinical practice and is still far from
ideal.! The downsides of SILS right hemicolectomy
include the lack of additional ports for placement of
the scope. This greatly restricts the maneuverability of
nearby instruments, resulting in a narrow operative
field, lack of triangulation, the need for cross-hand
maneuvers, instrument crowding, and reduced in-line
vision caused by the instruments, and the optic de-
vices being parallel to each other.

Table 3. Oncology surgical result of umbilical-incision
laparoscopic surgery with one assist port (UILS-One)
right hemicolectomy

Laparoscopic right hemicolectomy (n = 62)

Laparoscopic right hemicolectomy (UILS-One)
for adenocarcinoma (n = 46)

(UILS-One)

Operative time (minutes), median (range) 172.5 (130-240)

Estimated blood loss (ml), median (range) 50 (20-150)

Analgesic equivalents (mg), median (range) 10 (5-40)

Passage of flatus (days), median (range) 2 (1-5)

Postoperative hospital stay (days), 6 (4-15)

median (range)

Postoperative complications (%) 5(8.1%)
Tleus 2 (3.2%)
Intra-abdominal abscess 2 (3.2%)
Wound infection 1(1.7%)

Conversion rate (%) 0

Patient numbers (Adenocarcinoma) 46
Tumor size (cm), median (range) 3(1-4)
Length of specimen (cm), median (range) 28 (13-40)
Distal free margin (cm), median (range) 14.5 (8-23)
Lymph node harvest (number), median (range) 23 (12-50)
Cancer Stage
Stage 0 (TisNOMO) 4 (8.7%)
Stage [ 13 (28.3%)
Stage 11 14 (30.4%)
Stage 111 11 (23.9%)
Stage IV 4 (8.7%)
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By adding a 5-mm trocar into the right lower qua-
drant of the abdomen, the “UILS-One” right hemi-
colectomy procedure overcomes the obstacles men-
tioned above. This modified procedure frees up both
hands of the surgeon, and provides unrestricted explo-
ration of the abdominal cavity. In addition, the sur-
geon and the camera assistant can work in a comfort-
able position without bumping into each other. Oper-
ating with good posture can possibly prevent fatigue
during surgery as well. Furthermore, the UILS-One
right hemicolectomy procedure provides surgeons
with a good visual field with which to manipulate in-
struments, perform dissection, and triangulate instru-
ments for suturing.

In this study, there were no intraoperative compli-
cations and none of the patients required conversion
to traditional laparoscopic or hand-assisted or open
surgery. The operative time and the rate of postopera-
tive morbidity associated with UILS-One did not in-
crease when compared to those associated with con-
ventional SILS right hemicolectomy.' Furthermore,
the addition of an extra trocar allows the surgeon to
perform this procedure in a comfortable fashion with-
out needing extensive training.

Although there are different types of single site
surgery devices available in the surgical market,”® we
believe that the majority of the commercially made
devices are rigid, and greatly limit the surgeon’s oper-
ative field. Besides, use of commercially available de-
vices increases the cost associated with surgery. Our
method provides better trocar flexibility and allows
for greater camera angles during surgery. In addition,
special instruments such as articulated instruments
and flexible or angled optic devices are not required to
perform this surgery.

Conclusion

UILS-One provides for better surgical triangulation
traction and can overcome ergonomic difficulties associ-
ated with conventional SILS for right hemicolectomy.
The short-term outcome is very good; however, the
long-term oncological outcome needs to be studied.
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