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We have been performing restorative proctocolectomy (RP) using hand-assisted laparoscopic surgery
(HALS) since 1998, treating 46 cases of ulcerative colitis (UC) to date. Twenty-two cases underwent stapled RP,
with the remaining performed using hand-sewn RP. We analyzed clinical results for HALS compared to 75 cases
treated by open surgery (OS) in the same period. The HALS device was inserted through a midline 6- to 8-cm in-
cision left of the navel. Easy identification of mesenteric blood flow to the pouch is one of the advantages of this
port site setting. Only 1 patient (2.2%) was converted from HALS to OS. Mean operative time was significantly
longer with HALS (340.0 £ 76.8 min) than with OS (261 £ 69.3 min; p<0.001), but the volume of bleeding was sig-
nificantly less with HALS (125.8 +162.8 ml) than with OS (299.2 = 276.0 ml; p<<0.001). Postoperative complications
were comparable between techniques. No patient required reoperation or died within 30 days of HALS. No sig-
nificant differences in duration of hospitalization were seen between groups. Using HALS techniques, RP for UC
can be safely performed. We view RP using HALS as an extremely important technique that could easily expand
the number of patients able to benefit from minimal-access surgery.
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Introduction

Laparoscopic restorative proctocolectomy (RP) is
feasible and safe in patients with acute non-
fulminant colitis and may allow faster recovery
than open surgery (0S)"?. On the other hand, RP is
one of the most extensive and complex operations
in the field of colorectal surgery. Hand-assisted la-
paroscopic surgery (HALS) reduces the operative
time, but patient morbidity and recovery rates are
similar to those with multi-port laparoscopic colec-
tomy (MLC)?. The majority of surgeons are reluc-
tant to attempt MLC because of its technical com-
plexity and prolonged operative time® ™, although
some surgeons are now routinely performing this
challenging procedure®. While some small studies
have compared MLC with HALS®"®, the advan-
tages of HALS have not been definitively estab-
lished.

We have performed RP using HALS for ulcera-
tive colitis (UC) since 1998. During HALS, surgeons
are able to retain tactile sensation by inserting their
hands through a sealing device. Several reports
have referred to the efficacy of RP using HALS for
UCY The aim of this study was to investigate
short-term outcomes of RP using HALS.

Materials and Methods

A total of 121 patients underwent RP (hand-sewn
or stapled) in our institution between January 1998
and November 2013. In terms of technique, 46 pa-
tients (38.0%) underwent HALS, and 75 received
conventional OS. We retrospectively compared
short-term outcomes between these two groups.
Our indications for RP using HALS excluded emer-
gency surgery. Basically, we performed a 2-stage
operation with ileal pouch-anal anastomosis in both

groups (Fig. 1). Stapled anastomosis was selected
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First stage

Total colectomy

Stapled or hand-sewn ileal

Second stage

Stoma closure

pouch-anal anastomosis

Fig. 1 Surgical technique for two-stage proctocolectomy using HALS
We perform total colectomy and stapled or hand-sewn ileal pouch-anal anastomosis with a

covering ileostomy in the first stage.

After several months, we take down the stoma.

Fig. 2 Port placement for restorative proctocolec-
tomy using HALS
The patient was placed in the modified lithotomy
position with use of the Levitator (O.R. Direct, Ac-
ton, MA). The head was fixed to the operating table
with headgear.
% 6 cm incision: hand-access device.
A-C: standard trocars.
D: additional trocar.
A: diverting stoma site.
C: drainage tube site.

for 22 of the 46 patients who underwent HALS,

while the remaining underwent hand-sewn anasto-

mosis. In the OS group, 49 of the 75 patients under-
went stapled anastomosis and the remaining re-
ceived hand-sewn anastomosis. All data are pre-
sented as median and range. The chi-square test
was used to compare categorical variables between
groups, while the Wilcoxon test was used for con-
tinuous variables. Values of p less than 0.05 were
taken to indicate statistical significance.

Operative procedure

We start RP using HALS with the patient in a
lithotomy position under general anesthesia. The
port locations and hand incision are crucial for suc-
cessful surgery (Fig. 2). The site of the first trocar is
used for the covering ileostomy site. The incision
for the surgeon’s hand is located to the left of the
navel and averages 6 cm in length. We use the Gel-
Port system (Applied Medical Resources Corpora-
tion, Rancho Santa Margarita, CA) for the HALS de-
vice.

Before starting HALS, we perform partial omen-
tectomy and mobilization of the right colon through
the mini-laparotomy, confirming that we can reach
from the end of the ileum to the anus for ileal pouch-
anal anastomosis. When we cannot mobilize the en-
tire right colon, we use HALS with an additional
trocar.
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Conventional open technique

HALS procedure

Placement of trocars
Mobilization of right colon
Rectal mucosectomy (hand-sewn*)

(Exteriorization of total colon
Ligation of mesentric arteries

\Construction of the ileal pouch

'd

~a

through the anus (hand-sewn)

Hand-sewn ileal pouch anal anastomosis

~N

( Creation of the diverting ileostomy

Mobilization of the rectum
Division of the distal rectum

Mobilization of total colon in counter-
clockwise direction

[Double—stapled anastomosis (Stapled**) ]

v

(Placement of drainage tube )

Fig. 3 Surgical technique for restorative proctocolectomy using HALS
*Hand-sewn: hand-sewn ileal pouch anal anastomosis.
**Stapled: stapled ileal pouch anal anastomosis,

Using HALS techniques, we mobilize the rectum
and the division of the distal rectum with an endo-
scopic linear stapler in stapled anastomosis. After
cutting the peritoneal reflection, we identify the dis-
colored anterior rectal wall and cut into the muscle
cuff in hand-sewn anastomosis. Drawing on the am-
putation stump of rectal mucosa, we cut the rectal
muscle circumferentially.

We mobilize the entire colon in a counter-
clockwise direction after rectal division.

After mobilization of the total colon, exenteration
is performed through the mini-laparotomy. Ligation
of the mesenteric arteries is performed using the
conventional technique.

After removal of the specimen, the ileal pouch is
created. Following construction, the ileal pouch is
pulled down to the anus and double-stapled anasto-
mosis is performed.

Before starting HALS, we perform rectal muco-
sectomy using a harmonic scalpel in hand-sewn an-
astomosis. The stump of rectal mucosa is closed for
rectal muscle dissection. After construction of the il-
eal pouch, trans-anal hand-sewn anastomosis is per-
formed (Fig. 3).

Results

We compared clinical results between HALS and

OS. No significant differences in age, operative pro-

cedure, or body mass index (BMI) were seen be-
tween groups (Table 1). As 23 of the 75 patients
who underwent OS received this as an emergency
operation, indications for surgery differed signifi-
cantly between groups (p<0.01). HALS was per-
formed by two senior surgeons, and OS was per-
formed by seven senior surgeons. Only 1 patient
(2.2%) was converted from HALS to OS; this patient
was obese (BMI, 34.0 kg/m?®), and conversion was
performed because of a lack of working space due
to the volume of abdominal fat. Mean operative
time was significantly longer for HALS (340.0 = 76.8
min) than for OS (261 = 69.3 min; p<0.001), but the
volume of blood loss was less with HALS (1258 =
162.8 ml) than with OS (299.2 + 276.0 ml; p<0.001)
(Table 2). The duration of postoperative hospitaliza-
tion was similar between the two groups.

The rate of postoperative complications was com-
parable between HALS and OS (Table 3). Bowel ob-
struction and anastomotic leakage were observed
in 11 (23.9%) and 5 (10.9%) of the 46 cases treated us-
ing HALS, respectively, with conservative treat-
ment provided in all cases. No patients who under-
went HALS required reoperation due to complica-
tions or died within 30 days postoperatively. Seven
patients with OS (9.3%) required reoperation due to
bowel obstruction and anastomotic leakage, and 2
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Table 1 Patient demographics

Chi square test/

HALS (n=46) 0S (n=75) Wilcoxon test

Sex (male/female) 24/22 49/26 ns*
Age at diagnosis (years) 256+11.2 323+142 p<0.05
Age at surgery (years) 342+138 404+14.9 p<0.05
Body mass index (kg/m? 19937 20742 ns*
Total protein (mean *SD) (g/dL) 63+09 58+1.0 p<0.05
Albumin (mean *SD) (g/dL) 3607 3208 ns*
Disease duration from onset to surgery (months) 118 +99.7 102.56 = 103.2 ns*
Indication for surgery

Medical intractability 33 (71.7%) 36 (48.0%) p<0.01

Dysplasia, carcinoma 12 (26.1%) 17 (22.7%)

Bleeding 1( 2.2%) 20 (26.7%)

Perforation 1( 1.3%)

Toxic megacolon 1( 1.3%)
Emergency operation 0/46 23/75 p<<001
Staged operation, 1-/2-stage 1/45 3/72 ns*
Mode of anastomosis, stapled/hand-sewn 22/24 49/26 ns*

* ns: not significant

Table 2 Operative results

Chi square test/

HALS (n=46) OPEN (n=75) Wilcoxon test
Procedure (stapled/hand-sewn) 22/24 49/26 ns**
Operative time (min) 3400+76.8 261 +69.3 p<<0.001
Blood loss (ml) 1258 +162.8 299.2 2760 p<<0.001
Conversion 1 (2.2%)*
Postoperative hospital stay (days) 31.8+21.2 32.1+298 ns**

*Case: A 26-year-old man. BMI: 34.0 kg/m?.

The cause of conversion was the lack of working space due to the volume of abdominal fat.

**ns: not significant.

OS patients died within 30 days.

Discussion
Dramatic improvements in laparoscopic tech-
niques have been made in recent years. The clinical
results of RP using HALS were satisfactory com-
pared to OS in our study. The characteristic of our
surgical procedure is the port site setting. HALS de-
vices have been placed through a Pfannenstiel inci-

999 whereas the device is

sion in previous reports
inserted through a 6 to 8 cm midline incision left of
the navel with our procedure. Mesenteric blood
flow to the pouch is easily identified under direct vi-
sion. Successful elongation of the mesentery is per-
formed through the mini-laparotomy. This repre-
sents one of the important merits of this port site
setting. HALS offers surgeons the ability to per-

form more complex operations in a less-invasive

manner”. Current trends in minimally invasive sur-

gery such as the single-port surgery seek to reduce
access trauma'”. RP is associated with a higher
complication rate than other laparoscopic colorectal
procedures”. The conversion rate in this series us-
ing HALS was lower than reported for MLC"?™".
In addition, a trend towards decreased operative
time is seen with hand-assisted procedures”.

The benefits of HALS for the patient are less
pain, quicker restoration of bowel function, im-
proved cosmetic outcomes, shorter time under an-
esthesia and reduced chance of infection. The bene-
fits of HALS for the surgeon are tactile feedback,
and the ability to better locate pathology, identify
underlying structures, palpate anatomical land-
marks, perceive depth and achieve suitable 3-
dimensional orientation. The learning curve for
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H/(X:I;SSe(Sn(%;IG) Olz:E;Ige(sn(%;B) Chi square test
Postoperative complications 25 (54.3) 41 (54.6) ns*
Bowel obstruction 11 (23.9) 10 (13.3) ns*
Anastomotic leakage (major/minor) 5(10.9) 8 (10.7) ns*
0/5 2/6
Anastomotic bleeding 3(6.5) 5 6.7) ns*
Enteritis 1(2.2) 34 ns*
Sepsis 1(22) 34 ns*
Deep vein thrombosis 1(22) 9 (12.0) ns*
Pulmonary embolism 0 1(1.3) ns*
Re-operation 0 7 (9.3 0.03
Death within 30 days 0 2(2.7) ns*

*ns: not significant.

HALS is quicker than that for MLC because of
these conditions'™.

There is no evidence that RP using HALS offers
any significant benefits over RP using MLC. As the
large intestine in UC is quite fragile because of se-
vere inflammation, RP using HALS seems particu-
larly appropriate for patients with this pathology.
Pietrabissa et al" reported the utility of HALS for
splenectomy in patients with massive spleno-
megaly. HALS is feasible for gentle manipulation
and traction of these fragile tissues using the sur-
geon’s hand. HALS procedures have been increas-
ingly accepted as a practical and useful alternative
to laparoscopic surgery for complex and extensive
colorectal operations”.

Our indications for RP using HALS for UC are
limited to elective operations. Cases with complica-
tions such as massive bleeding, peritonitis, toxic
megacolon and venous thromboembolism are con-
traindicated for this operation.

Only 1 patient who underwent HALS required
conversion to OS. The total conversion rate to OS
was reported as 4.2% in a recent meta-analysis™.
This low conversion rate to OS represents a key
benefit of HALS compared to MLC.

In the present series, the incidence of postopera-
tive complications with HALS was similar to that
with OS. The incidence of anastomotic leakage was
10%, consistent with previous studies®™®. A recent
meta-analysis found no difference in anastomotic
leakage rates between laparoscopic and open sur-

gery™. Watanabe et al'” reported that the duration
of hospitalization after subtotal colectomy without
ileal pouch anal anastomosis was significantly
shorter with HALS than with OS, although we
found no significant difference between our groups.
One reason for this was the relatively high fre-
quency of bowel obstruction encountered in HALS.
The main cause of this was peristomal edema of the
ileum and bowel rotation with a lack of fixation to
the abdominal wall®. Peristomal edema and bowel
rotation can occur in both HALS and OS, so pre-
venting bowel obstruction represents a key step to
reducing the postoperative complication rate.

Direct comparison of results between HALS and
OS was difficult because the surgical indications dif-
fered between our groups.

We consider that the indications of RP using
HALS are feasible based on the present results.
Flexible selection of surgical procedures according
to the general condition of the patient, local inflam-
mation of the bowel, and skill of the surgical team is
desirable.

Conclusions

HALS allows safe performance of RP for UC. We
view RP using HALS as an extremely important
technique that could easily expand the number of
patients able to benefit from minimal-access sur-
gery in the treatment of UC. HALS appears to have
potential as an extremely effective procedure.

The authors have no conflicts of interest to declare.

—E335—



24

1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

References

Marcello PW, Milsom JW, Wong SK et al: Laparo-
scopic total colectomy for acute colitis: a case-
control study. Dis Colon Rectum 44: 1441-1445,
2001

Larson DW, Cima RR, Dozois EJ et al: Safety, fea-
sibility, and shortterm outcomes of laparoscopic
ileal-pouch-anal anastomosis: a single institutional
case-matched experience. Ann Surg 243: 667-670,
2006

Nakajima K, Lee SW, Cocilovo C et al: Laparo-
scopic total colectomy: hand-assisted vs standard
technique. Surg Endosc 18: 582-586, 2004

Mukai M, Kishima K, Tajima T et al: Efficacy of
hybrid 2-port hand-assisted laparoscopic surgery
(Mukai’'s operation) for patients with primary col-
orectal cancer. Oncol Rep 22: 893-899, 2009
Tsuruta M, Hasegawa H, Ishii Y etal: Hand-
assisted versus conventional laparoscopic restora-
tive proctocolectomy for ulcerative colitis. Surg La-
parosc Endosc Percutan Tech 19: 52-56, 2009
Rivadeneira DE, Marcello PW, Roberts PL et al:
Benefits of hand-assisted laparoscopic restorative
proctocolectomy: a comparative study. Dis Colon
Rectum 47: 1371-1376, 2004

Wexner SD, Reissman P, Pfeifer J et al: Laparo-
scopic colorectal surgery: analysis of 140 cases.
Surg Endosc 10: 133-136, 1996

Moloo H, Haggar F, Coyle D et al: Hand assisted
laparoscopic surgery versus conventional laparo-
scopy for colorectal surgery. Cochrane Database
Syst Rev 10: CD006585, 2010

Larson DW, Dozois EJ, Piotrowicz K et al:
Laparoscopic-assisted vs. open ileal pouch-anal an-
astomosis: functional outcome in a case-matched se-
ries. Dis Colon Rectum 48: 1845-1850, 2005

Cima RR, Pattana-arun J, Larson DW et al: Expe-
rience with 969 minimal access colectomies: the
role of hand-assisted laparoscopy in expanding
minimally invasive surgery for complex colecto-

—E336—

11)

12)

13)

14)

15)

16)

17)

18)

19)

mies. ] Am Coll Surg 206: 946-950, 2008

Memon MA, Fitzgibbons RJ Jr: Hand-assisted la-
paroscopic surgery (HALS): a useful technique for
complex laparoscopic abdominal procedures. J La-
paroendosc Adv Surg Tech A 8:143-150, 1998
Geisler DP, Kirat HT, Remzi FH: Single-port la-
paroscopic total proctocolectomy with ileal pouch-
anal anastomosis: initial operative experience. Surg
Endosc 25: 21752178, 2011

Yun HR, Cho YK, Cho YB et al: Comparison and
short-term outcomes between hand-assisted la-
paroscopic surgery and conventional laparoscopic
surgery for anterior resections of left-sided colon
cancer. Int J Colorectal Dis 25: 975-981, 2010
Pietrabissa A, Morelli L, Peri A etal: Laparo-
scopic treatment of splenomegaly: a case for hand-
assisted laparoscopic surgery. Arch Surg 146: 818—
823, 2011

Wu X]J, He XS, Zhou XY et al: The role of laparo-
scopic surgery for ulcerative colitis: systemic re-
view with meta-analysis. Int J Colorectal Dis 25:
949-957, 2010

Polle SW, van Berge Henegouwen M1, Slors JF et
al: Total laparoscopic restorative proctocolectomy:
are there advantages compared with the open and
hand-assisted approaches? Dis Colon Rectum 51:
541-548, 2008

Watanabe K, Funayama Y, Fukushima K et al:
Hand-assisted laparoscopic vs. open subtotal colec-
tomy for severe ulcerative colitis. Dis Colon Rec-
tum 52: 640-645, 2009

Gu J, Stocchi L, Remzi F et al: Factors associated
with postoperative morbidity, reoperation and re-
admission rates after laparoscopic total abdominal
colectomy for ulcerative colitis. Colorectal Dis 15:
1123-1129, 2013

Nieto T, Shaikh I, Clark J et al: Twisting of distal
ileum around end ileostomy: is it a specific complic-
tion after laparoscopic subtotal colectomy? J La-
paroendosc Adv Surg Tech A 21: 161-163, 2011



25
BEEMAER I 5 AFHBERE T KBS OERE
RREFEMRFEFRNBY (52) #E

FEZAYS \s-r:r 1*7:71"(*7‘ 2 3 ARA i;/:' NYE b 77‘\/;
WAE GEE - REMHE - FS BT BA hE
roY g rESFOY P a Pt

T SUNTII S =

T, EWEEAER (UC) 3 2 ARMBIEESE T REEMM (HALS) % 198 FE L WL TINET
46 BUCHEAT L C& 72, 22 BB E I L A, 520 O 24 PIASEALMM 2 FRVWYEICE 2 BRETH - 7.
N SIEGIOEI B % MR ICEEL ) FIEFH (0S) 217072 756l L 145 M & IZHBHMRE L7z, HALS
TIEHEAOAMNE LTBEIC6cm DR EBENVYFTVAMRE LTEATEROX b —<vERTFEWR SHICE
BIZ12mm, ZTFEEICS5mm Fay #—%2RELTFEHZHBITL T 5. LEIISCTLERICS5mm ey
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