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Abstract
Background: This study aimed to clarify and compare
the short- and midterm surgical outcomes of laparo-
scopic surgery for rectal and rectosigmoid cancer.
Methods: Between June 1992 and December 2004, 131
selected patients with cancer of the rectum (1 = 60) and
rectosigmoid (n = 71) underwent laparoscopic surgery.
The indications for laparoscopy included a preoperative
diagnosis of T1/T2 tumor in the rectum and T1-T3
tumors in the rectosigmoid.
Results: The mean follow-up period was 42 months. The
procedures included anterior resection for 117 patients,
abdominoperineal resection for 11 patients, Hartmann’s
procedure for 1 patient, and restorative proctocolec-
tomy for 1 patient. Conversion to an open procedure
occurred for four patients (3.1%). Postoperative com-
plications developed in 29 patients (22.1%), including
anastomotic leakage in 14 patients (11.8%). The length
of hospital stay for the rectal cases was significantly
longer than for the rectosigmoid cases (10 vs 7 days;
= 0.0049). The tumor node metastasis (TNM) stages
included 0 (n=14), I n=172), II (n = 15), 111
(n = 29), and IV (n = 1). Recurrences were experi-
enced by 13 patients, including local recurrence (n = 7)
and recurrences involving the liver (n = 2), lung
(n = 3), and distant lymph nodes (n = 1). The 5-year
disease-free and overall survival rates were, respectively
91.7% and 97.9% for stage 1, 86.7% and 90.9% for stage
11, and 77.1% and 90.0% for stage III.
Conclusions: Laparoscopic surgery is feasible and safe
for selected patients with rectal or rectosigmoid cancer.
The selected patients in this study experienced favorable
short- and midterm outcomes.
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Since the successful introduction of laparoscopic chole-
cystectomy, laparoscopic surgery has been reported as
feasible for the treatment of various gastrointestinal dis-
orders. Laparoscopic surgery has gained acceptance for
the treatment of benign diseases, but it remains contro-
versial for the treatment of malignancies because of
concerns about the adequacy of lymphadenectomy, the
extent of resection, early findings of port-site metastasis,
and the lack of long-term results [23]. Some retrospective
and prospective comparative studies have reported on the
feasibility and favorable outcome of laparoscopic surgery
for colorectal cancer including earlier return of bowel
motility [6, 9, 15, 25], less postoperative pain [6, 25], and
shorter hospital stay [6, 8, 9, 23]. -

Recently, reports of large randomized controlled
trials comparing laparoscopic with conventional open
surgery have been published, demonstrating that lapa-
roscopic surgery for colon cancer is equivalent to open
surgery in terms of postoperative complications and
long-term outcome [4, |}, 16].

However, these studies did not include rectal cancer
because of technical difficulties, except for the CLA-
SICC trial, which included rectal cancer and showed
impaired short-term outcomes for patients undergoing
laparoscopic anterior resection for rectal cancer. The
CLASICC trial concluded that the routine use of lapa-
roscopy for rectal cancer is not justified. Some reports
have examined the feasibility of laparoscopic surgery for
rectal cancer. However, the role of laparoscopy for
rectal cancer remains to be defined [1, 2, 17, 20, 22].

This study aimed to clarify and compare the feasi-
bility, safety, and short- and midterm surgical outcomes
of laparoscopic surgery for cancer of the rectum and the
rectosigmoid in a single specialized institution.

Patients and methods

The indications for laparoscopic surgery used to manage colorectal
cancer have expanded gradually in our institution, based on the pre-
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operative diagnosis of the tumor. When the authors introduced lapa-
roscopy in 1992, only T1 tumors in the colon were targeted. In 1993,
T1 tumors in the rectosigmoid were included, and in 1996, T2 tumors
in the colon and the rectosigmoid were included. It was not until 1997
that T1/T2 tumors in the rectum and TI-T3 tumors in the recto-
sigmoid were included. Patients with bulky tumors ( >7 cm), those with
a history of extensive adhesions, those with bowel obstruction, and
those who did not consent to laparoscopic surgery were excluded.

Between July 1993 and December 2004, 634 selected patients
with colorectal cancer underwent laparoscopic surgery at our insti-
tution. Of these, 131 selected patients with cancer of the rectum or
rectosigmoid undergoing laparoscopic surgery were included in our
prospective database, and these formed the basis of the study.

The location of the tumors was defined according to the dis-
tance from the anal verge, as determined by colonoscopy: lower
rectum (0-7 cm), middle rectum (7.1-12 cm), and upper rectum and
rectosigmoid (12.1-17 cm). The patients underwent colonoscopy,
barium enema, chest radiograph, computed tomography of the
abdomen and pelvis, and magnetic resonance imaging of the pelvis
for preoperative staging of tumor extent. No patients in this study
received preoperative radiation or chemoradiation because only pa-
tients with T1/T2 tumors in the mid- or lower rectum were included.

Surgical technique

All laparoscopic operations were performed by consultant surgeons
(M.W_, HH., H.N,, Y.1) experienced in both laparoscopic and open
colorectal surgery. The laparoscopic technique has been described
previously [24]. In brief, a five-port technique was used. After the left
colon had been mobilized, the inferior mesenteric artery was divided
intracorporeally at its origin, and radical iymphadenectomy was per-
formed. The rectum was dissected posteriorly toward the level of the
levator muscle. For higher lesions, the mesorectal tissue was excised
down to 5 cm below the tumor. For tumors in the middle or lower
rectum, total mesorectal excision was carried out.

Before the division of the rectum, rectal washout was conducted
using 1,000 ml of a 5% povidone-iodine solution. The rectum was
divided using laparoscopic linear staplers introduced from the sup-
rapubic trocar, and the proximal end of the bowel was delivered
through a small incision of the suprapubic trocar extended to
approximately 5 to 6 cm. The bowel was resected extracorporeally,
after which an anvil was placed into the proximal colon and an
anastomosis was performed intracorporeally by means of the double-
stapling technique. A diverting ileostomy was fashioned at the sur-
geon’s discretion in patients with rectal cancer. Conversions to open
procedure were defined as an unplanned incision and a longer or
earlier incision than anticipated.

Statistical analysis

Statistical analysis was performed using StatView Version 5 (SAS
Institute Inc., Cary, NC, USA). Continuous and categorical variables
were analyzed using Student’s t-test and Fisher’s exact test, respec-
tively. A p value less than 0.05 was considered to indicate a statistically
significant difference. The overall and disease-free survival rates were
calculated by the Kaplan-Meier method, and the log rank test was used
to analyze statistical significance.

Results

Between 1993 and 2004, a total of 131 selected patients
(74 men and 57 women) with cancer of the rectum or
rectosigmoid underwent laparoscopic surgery at our
institution. The patient demographics are shown in
Table |. Their mean age was 59.5 years (range, 30-82
years), and their mean body mass index was 23.2 kg/m>
(range, 16.2~34.3 kg/m?). Of these patients, 60 had tu-
mors in the rectosigmoid and 71 had tumors in the
rectum. Stage 0 or I disease was present in 86 patients
(65.6%).

Table 1. Patient details

Rectosigmoid ~ Rectum

(n = 60) (n=171) p Value
Sex (M:F) 35:25 39:32 0.7263
Age: years (range) 60.8 (39-76) 58.4 (30-82) 0.1691

Body mass index:

23.2 (16.2-34.3) 23.1 (16.5-30.3) 0.9606
kg/m? (range)

TNM stage 0 10 4 0.1594
I 33 39
11 6 9
m 10 19
v 1 0
Procedures 0.0003
AR with double-stapling 59 : 49
technique
AR with sutured 0 .. 9
coloanal anastomosis
APR 0 .1
RP 1 I
Hartmann’s procedure 0 I
Diverting ileostomy 0 22 0.0001
Follow-up: 429 (1-122) 41.4 (2-105) 0.7495

months (range)

TNM, tumor node metastasis; AR, anterior resection; APR, abdomi-
noperineal resection; RP, restorative proclocolectomy

Table 2. Operative and postoperative outcome

Rectosigmoid  Rectum
(n = 60) n=171) p Value
Operative time: 255 (160—456) 320 (183-590) 0.0026
min (range)
Blood loss: mi (range) 10 (0-650) 25 (10-965) 0.0016
Conversion 1 3 0.6246
Dissected lymph 15 (0-38) 12 (1-49) 0.0330
nodes: n (range)
Liquid intake: 1 (1-6) 1 (1-18) 0.4784
days (range)
Solid food: days (range) 3 (2-21) 3 (2-24) 0.3986
Length of stay (days) 7 (5-58) 10 (5~74) 0.0049

The procedures included anterior resection using the
double-stapling technique for 108 patients, with trans-
anal sutured coloanal anastomosis for 9 patients, abd-
ominoperineal resection for 11 patients, restorative
proctocolectomy for 2 patients, and Hartmann’s proce-
dure for 1 patient. A diverting ileostomy was fashioned
in 22 patients with cancer of the rectum.

The mean follow-up period was 42 months (range,
1-122 months). There were no significant differences
between the rectum and the rectosigmoid in terms of the
sex ratio, age, body mass index, tumor node metastasis
(TNM) stage, or follow-up period.

Four patients (3.1%) required conversion to an open
procedure (3 involving the rectum and 1 involving the
rectosigmoid) because of unexpected tumor growth in
two patients, uncontrollable bleeding from the presacral
plexus in one patient, and other causes in one patient
(Table 2). The operative time was longer and the blood
loss was greater in the patients with rectal cancer than in
those with rectosigmoid cancer (p = 0.0026 vs
p = 0.0016). The number of dissected lymph nodes was
significantly greater in the patients with rectosigmoid
cancer than in those with rectal cancer (p = 0.0330).
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Table 3. Postoperative complications

Rectosigmoid Rectum

(n = 60) n (%) n=71)n (%) p Value
Anastomotic leak 6 (10.0) 8 (13.6)° 0.8150
Wound sepsis 233 709.9) 0.1786
Bowel obstruction 0 4 (5.6) 0.1245
Abscess 1(1.7) 2(2.8) 0.9999
Others 0 2(2.8) 0.4997
Total 9 (15.0) 20 (28.2) 0.0705

? Patients undergoing Hartmann’s procedure or abdominoperineal
resection were excluded

Table 4. Sites of recurrence

Rectosigmoid Rectum

(n = 49)* (n = 67)° P Value
Liver 1 1 0.9999
Lung 1 2 0.9999
Distant lymph nodes 0 1 0.9999
Local 1 6 0.1242
Total 3 10 0.1404

? Patients with stage 0 or IV cancer were excluded

“Liquid and solid food was started on the median post-
operative days 1 and 3 for both the patients with rectal
and rectosigmoid cancer. The length of hospital stay for
rectal cancer was 10 days, which was significantly longer
than for rectosigmoid cancer (p = 0.0049).

Postoperative complications were observed in 29
patients (22.1%) (Table 3). The incidence of postopera-
tive complications among the patients with rectal cancer
tended to be higher than among those with rectosigmoid
cancer. However, this difference did not reach statistical
significance. The incidence of anastomotic leakage for
rectal and rectosigmoid cancer was, respectively, 13.6%
and 10%, but the difference also was not statistically
significant.

Of 116 patients undergoing curative surgery, 13
(11.2%) experienced recurrences at a mean follow-up
period of 42 months, including local recurrence in
7 patients as well as recurrence involving the liver in
2 patients, the lung in 3 patients, and distant lymph
nodes in 1 patient (Table 4). There were no significant
differences between the two groups in terms of the
recurrence pattern. However, the incidence of local
recurrences tended to be higher among the patients with
rectal cancer than among those with rectosigmoid can-
cer. There was no port-site metastasis. The 5-year dis-
ease-free and overall survival rates were, respectively,
91.7% and 97.9% for stage I, 86.7% and 90.9% for stage
II, and 77.1% and 90.0% for stage 111 (Figs. 1 and 2).

Discussion

The current study showed that laparoscopic surgery for
rectal cancer is safe and feasible, has a low conversion
rate, and provides favorable short- and midterm out-
comes. Four patients (3.1%) underwent conversion to

5-year disease free survival
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Fig. 2. The 5-year overall survival rate.

open surgery, giving a low conversion rate compared
with previously published data (10-30%) [!, 4, 3, 11].

A low conversion rate also was reported by another
specialized center [17]. One of the reasons for the low
conversion rate may be that the current study included a
selected group of patients with rectal cancer (i.e., mainly
early rectal cancer), which means that bulky, advanced
tumors were not included. A bulky tumor in the narrow
male pelvis was one of the reasons for conversion. An-
other reason may be that very few Japanese patients are
overweight. The mean body mass index in the current
study was less than 25 kg/m?.

“Conversion” itself is not necessarily a negative
event, but the appropriate incidence of the conversion is
difficult to determine. However, the authors think that
good selection of patients is reasonable and justified,
considering that the patients with conversion had a
higher incidence of postoperative complications than
those without conversion in other studies [!2].
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The number of dissected lymph nodes was signifi-
cantly greater for the patients with rectosigmoid cancer
than for those with rectal cancer in the current study.
Although a high tie should have been performed in ev-
ery case, the level of division of the inferior mesenteric
artery in early cancer cases may have been slightly lower
than in advanced cases. However, the incidence of early
cancers (Tis or T1) was slightly higher among the rec-
tosigmoid than among the rectum cases, and the real
reason for this is unknown.

The diverting ileostomy was fashioned at the sur-
geon’s discretion in the current study. Some surgeons
routinely fashion a diverting ileostomy for laparoscopic
anterior resection in their management of rectal cancer
[17]. The presence of a stoma does not prevent the
development of anastomotic leakage, but it can prevent
a subsequent disaster. '

The overall morbidity in the current study was 22%,
which compares favorably with the published data of
53% for open procedures [3]. The most common post-
operative complication was anastomotic leakage, with
an incidence of 11.8%, which is consistent with pub-
lished reports describing a range of 7% to 17% [5, 17, 18§,
22]. Several risk factors are reported be associated with
postoperative complications, especially anastomotic
leakage, including male gender, obesity, and the level of
the anastomosis [19, 21]. Several reports describe higher
anastomotic leak rates after total mesorectal excision
than after conventional surgery {3, 13]. Although some
authors have reported leak rates lower than 5% after
total mesorectal excision {26], others have reported leak
rates as high as 10% to 20% [3, 10]. The incidence of
anastomotic leakage in laparoscopic rectal surgery
seems to be higher than in open surgery. However, some
reports show no difference in leak rates between lapa-
roscopic and open procedures [11, {&].

One technical factor could be a reason for the higher
leakage rates in laparoscopic rectal surgery. With the
double-stapling technique, the circular stapler used in
laparoscopic procedures is basically the same as that
used in open procedures, whereas the linear staplers are
different. The authors used laparoscopic linear staplers
through a suprapubic port to transect the rectum. Al-
though articulated staplers are currently available, at
least two, and sometimes three or four linear staplers are
needed, thus resulting in an unduly long staple line. An
unduly long staple line could be a reason for the higher
leakage rate, although there are no data regarding the
number of linear staplers used or the incidence of
anastomotic leakage.

A Pfannenstiel incision with the use of the conven-
tional linear stapler for open procedures has been at-
tempted by some surgeons. This is difficult because it
provides poor visualization of the deep narrow pelvis,
and the conventional stapler has no cutter. Recently, a
new curved cutter stapler has become available, and its
application to the laparoscopic anterior resection might
be a good alternative [14].

The local recurrence rate in the current study was
6%, which compares favorably with the rate reported for
the published series of open total mesorectal excision [7].
It is reported that the local recurrence rate after open
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total mesorectal excision is 4% for stage II and 8.1% for
stage II1 cancer [I2]. Another study has reported that
the local recurrence rate was 0% for stage I, 8% for stage
I1, and 30% for stage III cancer [12).

Two stage I patients experienced local recurrence in
the current study. The one patient, who had a TINO
tumor in the middle rectum, experienced recurrence in
the lateral lymph nodes 20 months after the operation.
The other patient, who had a T2NO tumor in the rec-
tosigmoid, experienced recurrence at the anastomotic
site 39 months after the operation. These patients
underwent surgery in the early study period when
articulated laparoscopic linear staplers were not avail-
able. Thus the distal surgical margin may have been
inadequate. ) .

The results of the currént study show that laparo-
scopic ‘surgery for rectal cancer is feasible for selected
patients and promises a favorable outcome. The overall
and disease-free S5-year survival rates in the current
study were, respectively, 87.6 and 95.1%, which are
consistent with previously reported data for laparo-
scopic surgery [2, 17] and open procedures [7]. A ran-
domized controlled trial showed that the circumferential
margin positive rate was greater for patients undergoing

. laparoscopic anterior resection than for those undergo-

ing open surgery [l1]. Although the difference was not
statistically significant, it could result in increased local
recurrence. Although it will be some years before the
long-term results of the CLASICC trial can be reported,
further studies are needed to elucidate both the short-
and long-term outcomes.

This study had several limitations. It included only
selected patients with rectal cancer because the indica-
tions for laparoscopic surgery expanded gradually as the
authors gained experience. Patients with far advanced
rectal cancer were not included, and when surgery was
indicated, open procedures were adopted. Therefore,
this study was not intended to be a strict comparison
between open and laparoscopic procedures. Patients
receiving preoperative radiation or chemoradiation were
not included, and the feasibility of laparoscopy for these
patients also should be evaluated in the future. A ran-
domized controlled trial should be conducted to clarify
the benefits of laparoscopic surgery for rectal cancer.
However, the authors believe that the findings of the
current study are of value in proposing the future
studies.
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The new method for intracorporeal knot tying

Kazuhisa MIKAMI*!, Yasuhiro MUNAKATA*? Kouichi OKITA™*,
Masahiro SAKON™*?, Yasushi SEKINO*?, Futoshi MURANAKA**

Department of Surgery, Jouhoku Hospital*'
Department of Surgery, Nagano Municipal Hospital**

The square knot, which is advocated by Zoltan Szabo, is a popular method for intracorporeal knot tying in
endoscopic surgery. We propose a new knot tying method. We invented this method from the slip knot. The tail
of the thread is passed through a symmetrical loop, and an opposite half knot is made rapidly and easily in one
action. The mean knot tying time of five surgeons in our hospital was 41.7 sec. (square knot) and 26.2 sec. (new
method). We were able to shorten the knot tying time by using this method. In addition to mastering the basic
square knot, it is valuable to learn new method. Moreover, this method is useful in clinical application.
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Short-term Outcome after Laparoscopic Colorectal Surgery: Saito S*1, Yamaguchi S$*2, Ishii M* 1, Kinugasa Y*,
Akamoto S*!, Okumoto T*!, Tomioka H*!, Hazama H*l, Kawasaki S*! and Kojima T*! (*!Division of Colon and Rectal
Surgery, Shizuoka Cancer Center Hospital, *2Division of Colorectal Surgery, Saitama Medical University, International
Medical Center) _ ’

We reviewed a short-term outcome after laparoscopic colorectal surgery for colorectal cancer, with approximately
similar approaéh and using same surgical instruments, in one-institution. We reviewed 390 cases that operated from Sep-
tember 2002 to December 2006. We compared short term results according to an operator (each four staff doctor and
other 8 residents). As a result, there was not almost difference by operator with experience, about short-term results:
operation time, blood loss count, conversion rate, intra-operative accident, early post operative morbidity rate and post-
operative stay. Uniformity of procedure of operation is able to perform a stable operation and to help education of a new
operator.

Key words: Laparoscopic colorectal éur_gery, Colorectal cancer, Short-term outcome
Jom J Cancer Clin 53(12): 729~732, 2007
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ABSTRACT

Background/Alms Laparoscopxc mesorectal excl-
sion with preservatlon of the autonomic pelvic nerves

study were to assess'the surglcal results and short-
term outcomes of this procedure prospectlvely

Results: Open conversion: occurred in 4 caees 2 of
for rectal cancer. mcludmg selected advanced lower

rectal cancer 1s now cha.llengmg ‘The aims of the * technical d.1fﬁcult1es in transaction of the distal rec-

: tum. There were 15 postoperatlve comphcatlons, 7‘
L anastomotlc leakage (10: 6%), 3 transient urinary re-
-tention . 1%) ‘4 wound: mfectlon (5 3%) a.nd 1 small
ot bowel obstructlon (1 4%).No mortality was record-
"-'ed 1n thls sene T1me of

Methodology' Seventy-four of 281 rectal, cancer pa-_

5 cases of advanced lower rectal eancer.

those were due to. locally advarxced tumors and 2

Was 203+54m.1n

INTRODUCTION

Recent advances in laparoscopic surgery have led
to its use for various colorectal diseases and laparo-
scopic surgery is now routinely used to treat malig-
nant disease. Initially, several reports of port site
metastases were published. These were thought to
represent exfoliation of cancer cells during the produc-
tion of pneumoperitoneum and by handling of the tis-
sues due to inexperience with the procedure (1-4).
Similar findings have been documented experimental-
ly (5). However, the number of reports of port site
metastases has decreased. By minimizing or avoiding
tumor manipulation, the use of laparoscopic surgery
has now been extended to advanced cancers.

Acceptance of laparoscopic surgery for rectal can-
cer has met resistance, even though conventional rec-
tal surgery is associated with a high rate of the local
recurrence unless complete total mesorectal excision
is performed (6). We have found that a magnified view
of the deep pelvis via the laparoscopy allows total

Hepato-Gastroenterology 2007; 54:85-90
© H.G.E. Update Medical Publishing S.A., Athens-Stuttgart

mesorectal excision with less blood loss than open
procedure. Some of the latest papers, even not ran-
domized controlied trials, have supported the laparo-
scopic total mesorectal excision in terms of short-term
outcomes (7,8). Even for the patients with lower rec-

tal cancer, the laparoscopic view seems to give more

benefits than conventional open surgery although
some controversies exist concerning the lateral lymph
node dissection. (9-12).

This paper focused on the mesorectal excision for
rectal cancer patients with preserving autonomic
nerves under laparoscopic view including some se-
lected advanced lower rectal cancer patients with lat-
eral lymph node dissection. The operative variables
and the short-term outcomes after this surgery were
assessed.

METHODOLOGY
Three hundred and twenty-eight nonrandomized
consecutive patients with a colorectal neoplasm have
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undergone laparoscopic colorectal surgery in our hos-
pital since the introduction of this procedure in 1998.
During this period, of 281 rectal cancer patients, 74
(26.3%) were treated by laparoscopic anterior resec-
tion. The site of rectal neoplasm was defined accord-
ing to the International Guidelines for Cancer Regis-
trars (13). The protocol, which was changed about
the indication in August 2002, was approved by the
ethical committee of our hospital and patients gave in-
formed consent. In the first edition of protocol, indi-
cation of laparoscopic surgery for rectal cancer was
limited to all cases of upper and middle site and early
cancers of lower site, but in the new edition that was
extended to selected advanced cancers of lower site.
The selected cases were identified as tumor confined
to the proper muscle layer, occupying within half of
the circumference, and without preoperative lymph
node metastasis in the lateral region under thin-slice
pelvic contrast-enhanced CT exam or MRI. In the ab-
sence of specific contraindications to laparoscopy, pa-
tients were selected for laparoscopic surgery based
on the following criteria: elective surgery, absence of
occlusion. Neither morbid obesity, prior major lower
abdominal surgery, nor tumor occupying the pelvic
space was considered a contraindication to laparo-
scopic surgery. Partial mesorectal excision was per-
formed for the patients with upper rectal cancer, and
a total excision for those with middle and lower. We
attempted to preserve the hypogastric nerve and
pelvic nerve plexus in all cases. No lymph node dissec-
tion of the lateral region was performed for the upper
and middle rectal cancers. Ipsilateral lateral lymph

node dissection preserving the autonomic nerves was '
performed in selected lower rectal cancer cases. The

bowel reconstruction was basically performed prima-
rily by the double stapling technique. For the middle
and lower rectal cancer patients with a satisfactory
length of sigmoid colon, J-pouch formation was per-
formed for reconstruction. No bowel restoration of
discontinuity was performed for selected lower rec-
tal cancer patients.

Clinical parameters analyzed included patients’
characteristics, operative variables, and short-term
outcomes. Operative variables included type of oper-
ation, blood loss, time of operation, and conversion
rate. Conversion to laparotomy was defined as un-
planned incision. Short-term outcomes included days
needed to regain bowel function, hospital length-of-
stay, postoperative morbidity, and 30-days mortality.

Operative Technique

Laparoscopic anterior resection was performed
using 5 ports with 8 to 10 cmH,0 of CO, pneumoperi-
toneum. The medial aspect of the rectosigmoid meso-
colon was incised to mobilize the retroperitoneal
space, preserving both hypogastric nerves. As lym-
phadenectomy in the mesenteric arterial direction
was individualized on a case-by-case basis, the pelvis
was approached following the division of the main ar-
tery. The rectosigmoid colon was pulled cranially after
continuing the dissection laterally, providing excel-
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lent exposure of the pelvic space (Figure 1a). The
reflection of the peritoneum was incised on the ante-
rior wall of the rectum, resecting Denonvillier’s fas-
cia to expose the seminal vesicle in men or the vagi-
nal wall in women, and the rectum was mobilized dis-
tally so that levator ani was exposed circumferential-
ly (Figure 1b).

For the selected lower rectal cancer cases, ipsilat-
eral lateral lymph node dissection on the predomi-
nant side of the tumor was added. The lateral lymph
node dissection was developed, exposing the internal
and external iliac arteries. The internal iliac artery
was dissected peripherally, ensuring the superior
gluteal artery, obturator artery, inferior vesical ar-
tery, and middle rectal artery (Figure 2a). Lateral
dissection was continued to resect all adipose tissue,
including lymph nodes, exposing the obturator nerve
to the obturator foramen (Figure 2b).

RESULTS
Demographics (Table 1)

74 patients divided into 49 males and 25 females
according to gender and of whom median age was 66
ranging from 42 to 94, were recruited. The location
of the tumor distributed as 33 upper rectum (44.6%),

FIGURE 1a The rectosigmoid colon is pulled cranially by using a
monofilament ligature. .

FIGURE 1b The rectum is entirely mobilized and the levator ani is
exposed; total mesorectal excision.
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FIGURE 2b The lateral lymph node around the left intenal iliac artery
and left external ifiac artery is entirely dissected exposing the left
obturator nerve. '

22 middle rectum (29.7%), and 19 lower rectum
(25.7%). Preoperative stage was distributed in 35
stage I, 9 stage I, 21 stage I1I, and 6 stage IV. Deter-
mination of the Stage IV was 1 bone metastasis and

5 liver metastases, and a palliative resection was per-

formed for the only distant metastasis patient. The
other 5 liver metastases patients underwent curative
primary resection and curative therapy for the liver
recently. The curative surgery was performed for an-
other 68 patients.

Operative Variables

The laparoscopic anterior resection with partial
mesorectal excision was performed in 26 upper rectal
cancer patients, and laparoscopic total mesorectal ex-
cision was performed in 44 upper, middle and lower
rectal cancer patients. Four (5.4%) had conversion to
laparotomy: locally advanced tumors in 2 cases and 2
technical difficulties due to obesity and too low for di-
vision with enough wedge from the tumor in each.
There were no protective diverting stoma formations
in our series. The type of reconstruction divided in
end-to-end anastomosis in DST for 52 cases and J-
pouch formation in DST for 14 cases. No restoration

: -. . TABLE"1 Demographics
Gender (male/female) 49/25

Age (mean: range) 66: 42-92
Location .
Upper 33
Middle 22
Lower 19
Stage
1 35
I 9
il 21
v 6

of digestive discontinuity was performed in 8 cases.
Four patients underwent abdominoperineal rectal
amputation and 4 patients Hartman’s operation.

The lymphadenectomy along the mesorectum to
root of the inferior mesenteric artery was performed
in all cases as the appropriate levels depended on the
tumor advancing in each case. The high ligation of
the inferior mesenteric artery was performed in 40
cases and ligation of the superior rectal artery pre-
serving the left colic artery was performed in 34 cases.
Ipsilateral lateral lymphadenectomy on the predom-
inant side of the tumor, preserving the hypogastric
nerves and pelvic plexus, was performed in 5 cases
(Table 2).

Time of operation was 203+54 min in partial or
total mesorectal excision cases and 270+42 min in
total mesorectal excision with lateral lymph node dis-
section cases regardless to reconstruction. Blood loss
was 92+90g and 276 +66g respectively (Table 3).

Postoperative Outcomes

The overall postoperative morbidity rate was
21.1%. The incidence of various morbidities is shown
in Table 4; 7 leakage (10.6%), 3 transient urinary re-
tention (4.1%), 4 wound infection (5.3%), and 1 small
bowel obstruction (1.4%). Of 7 leakages, only one case
required emergency re-operation of making diverting
ileostomy with peritoneal lavage and drainage in la-
paroscopy and the other 6 patients conservatively re-
covered with drain spontaneously placed during op-
eration. All the 3 with urinary dysfunction had the
drain removed within 2 weeks with medical therapy.
The patient with small bowel obstruction required
placing an ileus tube for a week for decompression
but not re-operation. There was no mortality regard-
ing to the operation in our series.

All patients were out of bed on the first postoper-
ative day of surgery. Flatus was passed after 1.8 days
on average. The indwelling urinary catheter was re-
moved after the first or second postoperative day, ex-
cluding three patients who developed urinary reten-
tion due to neurogenic bladder due to surgical proce-
dure. The hospital length-of-stay was 11.7 days on av-
erage in cases without postoperative complications
and 19. 9 days on average in all cases including com-
plications (Table 5).
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. TABLE 2 Variables of Operation (n=76) :7:" -

Open conversion

4
Operation method
Anterior resection with end-to-end reconstruction *55
Anterior resection with J-pouch reconstruction 14
Abdominoperineal resection ) 4
Hartman’s operation 4
Lymph node dissection
Ligation of IMA 40
Ligation of SRA 34
Palliative 2
With lateral lymph node dissection 5

- TABLE 3-Operation Results. e

Operation time Blood Loss
" Mesorectal excision 203+54 min 92+90g
Mesorectal excision with 270+42 min 276+66g

lateral lymph node dissection

= 752 TABLE S Complications: (1=76) |

Anastomotic leakage 7 (10.6%)

Urinary retention 3 (4.1%)
Wound infection 4 (5.3%)
Small bowel obstruction 1 (1.4%)

Amburation 1 POD

Bowel movement 1.8+0.9 POD

Discharge 11.7+3.2 POD
DISCUSSION

Only sporadic reports have specifically addressed
the laparoscopic surgery for rectal cancer despite the
increase in recent attention to laparoscopic colorectal
surgery. Regarding laparoscopic colon surgery, sev-
eral randomized prospective studies referring to long-
term outcomes have been published. Most of those
report on the equivalence of cancer related survival

" between laparoscopic surgery and open surgery.

These trends of advocating the validity of laparoscop-
ic colon surgery have influenced the rectal field, and
some prospective studies regarding laparoscopic total
mesorectal excision for rectal cancer have been re-
ported (7,8).

Surgical techniques for lower rectal cancers are
determined by more individual factors than other
types of colon cancer. For example, in a narrow pelvis
it can be extremely difficult to resect. Even under the
best conditions, preserving pelvic function while ex-
tirpating disease can be challenging. Preservation of
controlled defecation is not discussed here. Micturi-
tion and sexual function are preserved by preserving
the autonomic pelvic nerves, including both the hy-
pogastric nerves and both pelvic plexuses. The chief
aim of cancer surgery is to cure the patient, even at
the expense of some functional impairment. Howev-
er, a high percentage of patients who undergo sur-
gery for lower rectal cancer suffer local recurrence
and have poorer survival than patients with other
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types of colorectal cancer. The development of total
mesorectal excision by Heald ez al. (14) in 1982 has
markedly reduced the local recurrence rate after rec-
tal cancer surgery (6,15-18). In this procedure, the
mesorectum is dissected sharply in the “Holy plane”
rather than using conventional blunt dissection (19).
The local recurrence rate has decreased from 25 to
30 percent to 7 to 10 percent.

We designed this study for proving feasibility and
excellence of short-term outcomes of not only laparo-
scopic total mesorectal excision for lower rectal can-
cer but partial mesorectal excision for upper rectal
cancer and additionally of laparoscopic lateral lymph
node dissection, but not for comparing to open rec-
tal surgery. Recruiting patients within indication for
laparoscopic procedure prospectively, 2 patients with
pelvic space-occupying tumor and massive invasion
to the posterior pre-sacral fascia were obliged to con-
vert to open, in whom preoperative CT scan could
not detect the findings. One patient was converted to
open because of technical failure of rectal division la-
paroscopically in the early phase of this series. Those
3 cases of conversion, however, represent a relative-
ly appropriate rate when comparing to other reports, -
although upper rectum cases were included in our
series.

Concerning complications, there were relatively
high rates of leakage compared to reports of open rec-
tal surgery. This fact was discussed in some reports
regarding to laparoscopic rectal surgery (7,8). We
speculate the reason of high rate of leakage in laparo-
scopic rectal surgery as a difference of device and
method for transecting the distal rectum from open
surgery. Some efforts decreasing the leakage in la-
paroscopic procedure are required. We introduced a
novel laparoscopic technique of transaction of the dis-
tal rectum using a conventional dividing device for
open surgery under pneumoperitoneum since 2002
(20). Although no evidence was showed in this arti-
cle, this technique is thought to be similar to the open
technique. We report the rate of anastomotic leak as
10.6%, which compares favorably with the rate of leak
in otheér reports of open series (13,14).

The incidence of urinary retention was 4.1% in
our series. As there were few reports of laparoscopic
total mesorectal excision referring to urinary func-
tion, this rate compares favorably with 9% by Mori-
no et al. (7) and 2% by Quah et al. (21). Those reports
all subjected total mesorectal excision whereas our
series included cases with lateral lymph node dissec-
tion despite the fact that we did not assess the sexu-
al function. Moreover, we determined urinary reten-
tion as a slight delay in removing the urinary catheter
even if they were able to improve in a fortnight con-
servatively. Those who were obliged to place a uri-
nary catheter forever reported in the past report are
not noticed in our series. In any case, the mortality
and morbidity in our series are 0% and 21%, which
compare favorably with mortality ranging from 3%
to 7% (13,14) and a morbidity of 36% to 53% (7,14).

Although some reports of laparoscopic total
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mesorectal excision including long-term outcomes
have already been published, no reports describing
laparoscopic lateral lymph node dissection have been
published so far. The aim of this report is displaying
results of the laparoscopic mesorectal excision pre-
serving the autonomic pelvic nerves additionally de-
scribing the laparoscopic lateral node dissection. Not
until this year did we feel that advanced tumors below
the peritoneal reflection could be resected safely and
completely laparoscopically. Even concerning the la-
paroscopic total mesorectal excision, the feasibility
and benefits have been discussed (22,23). However in
2002, a technique which provides a way to obtain
pelvic exposure without touching the tumor was de-
veloped (24). In the technical paper, the upper rec-
tum is manipulated using a monofilament ligature
behind the mesorectum and traction on the ligature
translates into traction on the rectum.

Concerning the lateral node dissection, its propri-
ety has been debated. Although total mesorectal ex-
cision has decreased the rate of local recurrence dra-
matically, all local recurrence does not arise in the
mesorectum, and actually about 10% to 25% of the
advanced lower rectal cancers are associated with
metastasis to lymph nodes along the iliac artery, in-

cluding occult metastases, in the Japanese experience’

(11). In fact the lateral efferent lymphatic drainage
system of primary rectal cancer was recognized as
early as the 1930s (25,26). Ueno et al. (10) investigat-
ed the determinants of survival in rectal cancer pa-
tients with lateral lymph node metastasis and dis-
cussed the possibility of lateral dissection. However,
most Western surgeons have not found that survival
improves with lateral lymph node dissection and do
not perform it (12). Japanese surgeons have devel-
oped methods for preserving the pelvic autonomic
nerves related to sexual and urinary function in con-
ventional open surgery for advanced rectal cancer
(27,28). In this article, we demonstrated the feasibil-
ity of laparoscopic lateral lymph node dissection with
preservation of the autonomic nerves. Although the
number of the patients was small, there were no
metastases in this series. We do not recommend this
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