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Introduction

Abstract

Introduction: The aim of this study was to evaluate whether elderly patients
with colorectal cancer benefit from laparoscopic colon surgery (LAC) in
comparison to open colon surgery (OC).

Methods: Patients with colon cancer were divided into four groups; > 75 years
(CCs7s) [LACs7s (n=36), OCsys (n=15)] and < 75 years [LAC<,s (n=90),
OC<7s (n=26)]. Differences in postoperative short-term outcomes were
analyzed among the age and procedure groups.

Results: Intraoperative blood loss was significantly less in the LAC.75 group
(68+168ml) than in the OC.;s group (118+130ml, P=0.040). The
C-reactive protein of patients in the OC.s group (5.4 +2.2mg/dl) tended to
be less than that of the LAC.;s group (6.1 +2.8 mg/dl, P=0.080) on post-
operative day 1. The time to the first passage of flatus was significantly shorter
in the LAC.5s group (2.0 £0.7 days) than in the OC.s group (2.7 + 0.8 days,
P=0.003). Postoperative hospital stays were also shorter in the LAC.75 group
(14.2+ 9.4 days) than in the OC.7s group (18.0+8.3 days, P=0.038). No
mortality was registered in the LAC.;5 group, while one patient in the OC.7s
group died during the postoperative course. The rate of postoperative morbidity
was similar between the LAC.;s and OC.s groups [13.9% (5/36) versus 20.0%
(3/15), P=0.679].

Conclusion: LAC provides some advantages over OC in patients with colon
cancer aged > 75 years as well as in those aged < 75 years. LAC can be safely
performed in very elderly patients with colon cancer.

reported no differences in long-term outcome in patients
with colorectal cancer treated by LAC or OC (6-9).

The incidence of colorectal cancer has been increasing
recently in the general population. Along with increases
in life expectancy, the incidence of new cases of elderly
patients diagnosed with colorectal cancer is on the rise (1).
The only curative treatment for colorectal cancer is opera-
tive excision. Traditionally, colorectal cancer is treated by
open colorectal surgery (OC). However, since 1991, laparo-
scopic colorectal surgery (LAC) has become a popular
surgical option. Although the indication for advanced
colorectal cancer remains controversial, several studies
have reported the advantages of LAC over OC, especially
with regard to short-term outcomes such as less pain, rapid
recovery of bowel function, shorter hospital stay, and
better cosmetic results (2-7). Interestingly, recent studies

Since elderly patients are likely to have concomitant
medical diseases, they are high risk for surgery (10-13).
Because of the surgical risks face by the elderly, the
aforementioned advantages become important in redu-
cing morbidity and mortality rates in the elderly. Several
studies have reported the advantages of LAC in the elderly
(14-25), though the majority of these studies have de-
fined the elderly as patients aged >70 years. Given the
increased incidence of colorectal cancer in elderly pa-
tients, it is necessary to evaluate the advantages of LAC
in these patients. Moreover, it is necessary to evaluate the
advantages of LAC strictly in older patients, as, there have
been few reports suggesting the advantages in old patients
based on the comparison to those in young patients.
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The aim of this retrospective study was to compare the
short-term outcomes of LAC and OC for elderly patients
with colon cancer (CC). Elderly patients were defined as
patients older than 75 years (CC.5 group). In this study,
we also examined short-term outcomes of LAC and OC in
CC patients 75 years of age or younger (CC<s group).
Then, the advantages of LAC over OC in the CC.,s group
were compared to those in the CC <5 group.

Materials and Methods

The study protocol was approved by the Human Ethics
Review Committee of Suita Municipal Hospital (Suita,
Japan), and signed consent was obtained from each
patient. The hospital records of 167 patients who under-
went elective colon cancer surgery at the Department of
Surgery, Suita Municipal Hospital between July 2004 and
December 2007 were reviewed retrospectively. In order to
exclude the influence of differences in surgical proce-
dures, only patients with CC were included. Cases with
cancer recurrence, emergency cases, and cases with
neoadjuvant therapy were also excluded from this study.
Exclusion criteria for laparoscopic colectomy were as
follows: tumor with infiltration to adjacent organs on an
ultrasound and/or a CT, and those with intestinal obstruc-
tion or perforation requiring urgent decompression. Of
the 167 patients, 51 were older than 75 years; 36 (21%)
underwent LAC for CC during the period (LAC.7s group),
while 15 patients (9%) underwent OC for CC during the
same period (OCss group). We also analyzed the medical
records of 116 patients who were < 75 years of age who
underwent LAC (90 [54%] patients, LAC <5 group) and
OC (26 [16%] patients, OC<s group) for CC. In the
present study, based on previous reports with a cutoff age
of 75 years, patients over 75 were defined as elderly in this
study (15,18,20,25).

All operative procedures were performed by the same
surgical team. The selection of surgical procedure was
based on surgical preference, rather than randomization.
Conversion to laparotomy was defined as the need for a
standard laparotomy at any time during the procedure,
either because of complications or technical difficulties.
The patients with conversion were included in the LAC
group based on the concept of intention-to-treat analysis.
After the operation, early mobilization was encouraged.
Oral intake was restarted after the appearance of peristal-
sis. Postoperative management was uniform and per-
formed regardless of surgical procedure. Eligibility for
discharge was considered when oral intake was well
tolerated and the patient was not febrile.

The hospital records were reviewed for information on
gender, age, BMI, perioperative laboratory results includ-
ing albumin, hemoglobin, leukocyte count, lymphocyte

Y Tomimaru et al.

count and C-reactive protein (CRP), preoperative pul-
monary function tests including vital capacity and forced
expiratory volume in 1.0 second, preoperative complica-
tions, ASA score as determined by the anesthesiology
team preoperatively, tumor location, cancer stage, opera-
tion time, intraoperative blood loss, length of postopera-
tive hospital stay, and postoperative outcome including
mortality and morbidities (26). The stage of CC was
assessed according to Dukes’ classification. Death within
30 days after surgery was considered operative mortality.
Morbidities were defined as complications that required
additional treatment.

Data were expressed as mean =+ SD. Differences be-
tween groups were assessed by the x? test, Fisher’s exact
test or the Mann-Whitney U-test. Statistical analysis was
performed using StatView (version 5.0, SAS Institute,
Cary, USA). P < 0.05 was considered statistically signifi-
cant.

Results

The preoperative clinical characteristics of the patients are
summarized in Table 1. There was a higher percentage of
female patients in the CC.7s group than in the CC<7s
group. BMI, albumin, hemoglobin, and lymphocyte
count were lower in the CC.7s group than in the CC<7s
group, and preoperative respiratory function of the CC.7s
group was worse than that of the CC <75 group. As shown
in Table 2, a greater proportion of the CC.7s group had a
higher ASA score than the CC<s group. Relative to the
CC <75 patients, a greater percentage of CCs patients had
incidences of premorbid medical diseases and previous
abdominal surgery . However, comparison of LAC and OC
groups showed no significant differences in the above
preoperative factors for both the CC.;5 and CC <75 groups.

Table 3 shows tumor- and surgery-related characteris-
tics. Tumor location and stage were did not differ among
the four groups. The operation time was significantly
longer in the LAC.;s group (202 +47min) than in the
0C.7s group (170+49min, P=0.021). Intraoperative
blood loss was significantly less in the LAC.;s (68+
168 ml) than in the OC.7s (118 +130ml, P=0.040). On
the other hand, there was no significant difference in
operation time between the LAC.,s group (197 £69
min) and OC.,s group (228+162min, P=0.511),
although intraoperative blood loss in the LAC <75 group
was significantly less than in the OC<s group (64+
135 ml versus 149 + 283 ml, P=0.042).

A planned LAC was subsequently switched to OC in
five (13.9%) of the 36 patients in the LAC.s group. The
reasons for the conversion included bleeding in three
patients, and dense adhesion in two. In nine out of 90
patients (10.0%) in the LAC <75 group, LAC was replaced
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Table 1 Preoperative clinical features of patients with colon cancer (CC) enrolled in this study

LAC for elderly colon cancer patients

CC.7s group CCys group P-value
LAC oc LAC oc
(n=36) (n=15) P-value (n=90) (n=26) P-value LAC.75 versus LAC<7s OC.ys versus OC<ys
Sex (male/female) 13123 718 0.482 54136 1412 0.575 0.015 0.658
Age (years)® 820+46 81.9+£57 0.948 649+74 638+738 0515 < 0.001 < 0.001
BMI (kg/m?)* 20.1+32 195+38 0204 225£30 219£30 0319
Preoperative laboratory data
Albumin (g/di)* 3.4+06 34+06 0.986 39+06 39+06 0.910 0.007 0.043
Hemoglobin (ng/ml)*  11.4+23 113+£1.6 0.884 125+23 126+£20 0.877 0.027 0.048
Leukocyte (/mm3)* 6008 +1506 6209 +1550 0.184 635141343 6575+1591 0.821 0.956 0.597
Lymphocyte fmm®* 1405+531 1367 £525  0.681 1669+579  1656+548  0.902 0.120 0.198
Preoperative respiratory function
Ve ()* 209+060 1974061 0.601 280+£072 274+062 0475 < 0.001 0.003
FEVi o ()* 1.68+£053 1.67+£047 0946 225+066 219+06 0.673 < 0.001 0.007
*Data are mean = SD.
FEV, o, forced expiratory volume in 1.0 second; LAC, laparoscopic colon surgery; OC, open colon surgery; VC, vital capacity.
Table 2 Preoperative characteristics related to previous history in patients with colon cancer (CC) enrolled in this study
CC.y5 group CC <5 group P-value
LAC oc LAC oc
(n=36) (n=15)  P-value (n=90) (n=26) P-value  LAC,sversus LAC<ss  OCs versus OC<7s
Previous abdominal surgery (%)  19(52.8) 8(53.3)  0.991 25(27.8) 8(30.8 0.766 0.008 0.154
ASA score (1/2/3) 0/20116 o187 0.885 45/40/5 14102  0.827 < 0.001 0.016
Preoperative complications (%) 16 (44.4) 8(53.3) 0.858 23(25.6) 6(23.1) 0797 0.038 0.049
Cardiovascular disease (%)
Arrhythmia (%) 4011.1)  2(133) 4(4.4) 1(38)
Ischemic heart disease (%) 2(5.6) 1(6.7) 4(4.4) 1(3.8)
Valvular disease (%) 1028 00 11y o
Pulmonary dysfunction (%) 2(5.6) 2(133) 4(4.4) 1(3.8)
Liver dysfunction (%) 1028  0(0) 4(44) 00
Renal dysfunction (%) 128 1067 0(0) 138
Diabetes (%) 5(139 2(133) 111220 4(15.4)
Neuromuscular disease (%) 1(2.8) 2(13.3) 1(1.1) 0(0)
Autoimmune disease (%) 0(0) 0(0) 1(01.1) 1(3.8)
ASA score (1/2/3) 0/2016 g7 0.885 45/40/5 141012 0.827 < 0.001 0.016

LAC, laparoscopic colon surgery; OC, open colon surgery.

with OC because of bleeding in two patients, dense
adhesion in four, and the potential spread of cancer cells
to adjacent organs in three. The conversion rate was not
significantly different between LAC.;s and LAC<ss
groups (P=0.540).

Table 4 compares the postoperative outcome of the four
groups. The leukocyte count and CRP on postoperative
day (POD) 1 were significantly lower in the LAC <75 than
0OC<7s (leukocyte on PODI: 8294+ 1742/mm> versus
9253+ 2354mm’, P=0.034; CRP on PODI: 5.4+2.6
versus 7.4 +2.4mg/dl, P=0.002). LAC.;s patients’ CRP
on PODI1 tended to be less than that of the OC.55 group
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(5.4£2.2 versus 6.1+2.8mg/dl, P=0.080), and yhe
leukocyte count on POD1 was similar in both groups
(7883 £ 1930/mm? versus 8637 + 1742/mm>, P=0.196).
There were no significant differences in the time to the
first walk or oral solid food intake among the four groups.
The time to the first passage of flatus was significantly
shorter in the LAC groups than in the OC groups, among
both the CC.7s groups (2.0+0.7 versus 2.7 +0.8 days,
p=0.003) and CC<7s groups (1.9+0.8 versus 2.5+0.9
days, P=0.009). Postoperative hospital stay for the LAC
group was also significantly shorter than for the OC
group, among the CC.;s groups (14.2+9.4 versus
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Table 3 Tumor-related and surgery-related features of patients with colon cancer (CC) enrolled in the study

CC,75 group CC<75 group P-value

LAC (n=36) OC(n=15) P-alue LAC(n=90) OC(n=26) P-alue LAC,sversusLAC<ss OC.ysversus OC<ys
Tumor location (C/A/T/D/S) 8/7/1411116  3/4/3/0/5  0.805  10/16/11/6/47 3/6/6/2/9 0517  0.509 0.788
Dukes’ (A/B/C/D) 12/13/8/13 616121 0.877  28/33/25/4 6/9/8/3 0.628  0.790 0.489
Operation time (min)* 202+47  170+49  0.021 197 £69 228+162 0511 0342 0111
Intraoperative blood loss (ml)* 68+ 168 118+130 0.040 64+135 149£283 0.042 0.764 0.261

*Data are mean + SD.

A, ascending colon; C, cecum; D, descending colon; LAC, laparoscopic colon surgery; OC, open colon surgery; S, sigmoid colon; T, transverse colon.

Table 4 Postoperative outcome of patients with colorectal cancer (CC) enrolled in this study

CC,7s group CC<ys group P-value
LAC oc LAC oc
(n=36) (n=15) P-value (n=90) (n=26) P-value LAC,;5 versus LAC <75 OC.s versus OCs
Leukocyte on POD1 (imm?)* 78831930 8637 +£1742 0.196 8294+2001 9253+2354 0.034 0.632 0.962
CRP on POD1 (mg/di)* 54+22 6.1+28 0.080 54+26 74+24 0.002 0.681 0.314
First walking (days)* 1.5+06 1.7+08 0.184 1.4x06 15106 0502 0493 01
First bowel flatus (days)* 20+07 27+08 0.003 19+08 25+09 0.009 0.601 0.340
Restart of oral intake (days)* 44£1.1 47+09 0.410 4110 43+09 0.401 0.106 0.094
Postoperative hospital stay (days)* 142+9.4 180+83 0038 13.1+64 162+80 0045 0.309 0.445
Mortality (%) 0(0) 1(67) 00 0(0) = 0.366
Morbidity (%) 5(13.9) 3(20.0 0.679 14(15.6) 6(23.1) 0.385 08133 0.819
Arrhythmia 0(0) 0 101.1) 0(0)
Pneumonia 0(0) 1(6.7) 0(0) 0(0)
Anastomotic leakage 1(2.8) 0(0) 0(0) 1(3.8)
Intraabdominal abscess 0(0) 1(6.7) 3(33) 2(7.7)
Wound infection 383 1(6.7) 10(11.1) 3(11.5
Postoperative ileus 1(2.8) 0(0) 222 0(0)
Urinary tract infection 128 0(0) 0(0) 1(0)
Delirium 128 167 322 1(3.8)

*Data are mean SD.

CRP, C reactive protein; LAC, laparoscopic colon surgery; OC, open colon surgery; POD, postoperative day.

18.0 £8.3 days, P=0.038) and CC<s groups (13.1+6.4
versus 16.2+8.0 days, P=0.045). One patient of the
0C.75 group died from severe ischemic colitis during the
postoperative course, whereas no mortality was recorded
in the remaining three groups. The incidence of post-
operative morbidities was 13.9% in the LACs;s group,
which was not significantly different from that of the
other three groups. Furthermore, no postoperative mor-
bidities specific to old age were encountered in the
present study.

Discussion

It is well known that advancing age has a greater like-
lihood for preoperative compensated systemic insufficien-
cies, which might be unmasked by surgical stress. In
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general, elderly patients are at poor risk for surgery.
Laparoscopic surgery has gained wide acceptance as a
treatment modality in colorectal surgery. Most laparo-
scopic procedures are usually performed using a carbon
dioxide pneumoperitoneum, which can lead to cardio-
pulmonary loading and potential complications (27,28).
For this reason, some surgeons tend to avoid LAC for
elderly patients, although there is no solid evidence that
age should be a limiting factor (2-7).

The present study showed that LAC could be performed
as safely as OC even in potentially compromised elderly
patients in terms of postoperative mortality and morbid-
ity. In addition to safety, LAC had certain benefits over OC
in elderly patients with respect to intraoperative blood
loss, time to the first passage of flatus, and postoperative
hospital stay, although operation time to complete LAC

Asian ) Endosc Surg 4 (2011) 1-6 © 2010 Japan Society for Endoscopic Surgery, Asia Endosurgery Task Force and Blackwell Publishing Asia Pty Ltd
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was significantly longer than that of OC in elderly
patients. Furthermore, because the present study was
retrospectively designed, the start of oral intake was not
based on the first passage of flatus, which reflects the
return of bowel function, during the period of the present
study. If we had determined the oral intake based on the
first passage of flatus during the study period, the post-
operative hospital stay in the LAC group would have been
shorter. Although previous studies have reported similar
results, there have been no studies comparing these
benefits between elderly patients and younger patients
(14-25). Based on the comparison in the present study,
we showed that these benefits for elderly patients were
equal to those for the younger patients.

The present study was not a randomized controlled
study, and there was an apparent selection bias. In this
series, the operation time was not significantly different
between LAC and OC in the CC <5 patients. The reason
might be that OC was selected for complicated cases in
CC <5 patients such as adhesion and large tumor size. In
other words, surgeons seemed to decide conversion ear-
lier for elderly cases than non-elderly because they
wanted to shorten operation time for the elderly.

Though the long-term outcome of LAC is not clear yet,
the above data suggest that the benefits of LAC in the
early postoperative period are similar for both elderly and
younger patients. It is somehow difficult to discuss the
long-term outcomes for elderly patients because many
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Laparoscopic Bowel Resection for Stage IV Colorectal Cancer: Yoshihito Ide and Kohei Murata (Dept. of Surgery, Suita
Municipal Hospital)
Summary

The purpose of this study was to review the outcomes of laparoscopic bowel resection for patients with Stage IV
colorectal cancer. Twenty nine patients with cStage IV disease were undergone a bowel resection during the period from
April 2006 to December 2009 in our hospital. Twenty one patients were undergone a laparoscopic resection and the other
8 for an open resection. Our data base was reviewed retrospectively regarding the patient demography, operation time,
amount of bleeding, dissection level, stoma operation rate, perioperative morbidity and mortality, length of stay, induction
rate for chemotherapy, the length between operation and chemotherapy and response rate for chemotherapy. Then the
usefulness of laparoscopic resection and open resection were compared. There were significant differences in amount of
bleeding, stoma operation rate, perioperative morbidity and the length of stay. Especially, the complication rate was signifi-
cantly lower in those with laparoscopic resection than open resection (9.5% versus 63%) . Hence, a laparoscopic bowel
resection is safe and feasible option for Stage IV colorectal cancer patients. Key words: Stage IV colorectal cancer, Laparo-
scopic surgery, Palliative bowel resection
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Abstract

Background Transumbilical single-incision laparoscopic
surgery is an emerging concept that could offer excellent
cosmetic results [1]. The authors describe an index case of
curatively intended resection of early-stage sigmoid colon
cancer using this technique [2, 3].

Methods A 75-year-old woman with a body mass index
of 24 underwent surgery by two colorectal surgeons who
had hundreds of experiences with laparoscopic colorectal
surgery. Three 5-mm ports were placed linearly in the
vertical 2-cm skin incision in the umbilicus. Almost all the
procedures were performed with usual laparoscopic
instruments such as a 5-mm flexible laparoscope and the
Harmonic ACE (Ethicon Endo-Surgery, Cincinnati, OH,
USA). Also, the operative procedures were much the same
as in usual laparoscopic surgery. The sigmoid colon was
mobilized using a medial approach. Then the root of the
superior rectal artery and inferior mesenteric vein were
divided using the EnSeal tissue sealing and hemostasis
system (SurgRx, Inc. Redwood City, CA, USA). Low-
profile trocars were mandatory to minimize interferences
among instruments. The rectum was divided 5 cm distal to
the lesion with one firing of an endoscopic stapler. The
specimen was extracted through a 2-cm transumbilical
laparotomy. End-to-side anastomosis using a circular
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article (doi:10.1007/500464-010-0948-7) contains supplementary
material, which is available to authorized users.
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stapler was performed intraabdominally, and air tightness
was confirmed by the anastomotic leak test.

Results  The operative time was 192 min. There was no
intra- or postoperative morbidity. Altogether, 20 cm of
sigmoid was resected with negative tumor margins, and 14
lymph nodes were harvested. The patient started receiving
meals and was discharged on postoperative days 2 and 7,
respectively. The final pathology showed Tis, NO, MO,
stage 0. The scar was invisible at 1 month.

Conclusion  Single-incision laparoscopic colectomy is
feasible and safe for selected patients and gives a favorable
cosmetic result. By well-trained surgeons, this technique
could be a realistic option for colorectal cancer surgery.

Keywords Colon cancer - Invisible scar -
Laparoscopic surgery - Sigmoidectomy - Single incision -
Transumbilical
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Laparoscopic reoperation of anastomotic leakage
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Dear Editor:
Anastomotic leakage occurs in 10-20% of cases undergo-
ing low anterior resection of the rectum (LAR), and it often
causes pentomtls whlch requires patients to undergo a
R 1y, lap pic surgery has been indi-
cated for lesions in the lower rectum and the leakage rate
has been reported to be similar to that in open surgery.
However, there has been little discussion of whether the
reoperation should be done laparoscopically or by open
surgery. We p a case of a lap pic reoperation for
anastomotic leakage after a laparoscopic LAR for lower
rectal cancer.

The patient, a 58-year-old man, was 171 cm tall and
weighed 73.6 kg. He was diagnosed with a tumor 3 cm in
diameter on the anterior rectal wall 5 cm from the anal
verge. The pathological di is was ad He

distention occurred and no air retention in the bowels was
seen on the plain abdominal X-rays. This suggested that the
reoperation could be performed laparoscopically. The
reoperation started 18 h after the first operation and was
performed via the incisions made during the first operation.
There was no adhesion in the abdominal cavity. A portion
of the small bowel was slightly distended; however, the
entire abdominal cavity could be observed easily. Purulent
debris adhered to the surface of the small bowels in the
pelvis and also to the surface of the pelvic cavity. The
peristalsis of bowel was exacerbated. The blood supply and
the continuity of the anastomosis were maintained, thus the
anastomosis was conserved. Following the lavage of the
abdominal cavity, an additional drainage tube was placed
trans-abdominally in the pelvic cavity. Lastly, a diverting loop

underwent a laparoscopxc LAR with total mesorectal
excision. The anastomosis was made at 3 cm from the anal
verge using the doubl Li hni The ti

was uncomplicated and 1aswd 345 min. The csumated
blood loss was 30 ml. A drainage tube was placed trans-
abdominally in the pelvic cavity. No diverting stoma was
created. Frequent watery diarrhea occurred 10 h postoper-
atively and continued for 5 h. The discharge from the
drainage tube became turbid; the turbidity of the discharge
increased as time passed. The patient developed lower
abdominal pain with a sign of muscular defense, indicating
the need for a reoperation. At that time, no abdominal
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il was created. The operating time was 135 min. No
additional incision was made except for the site of the stoma.
The postoperative course was uneventful. Oral intake started
on the fifth day. No surgical site infection occurred, and the
patient resumed work on vhe 15th postoperative day. The
healing of the was confirmed by col Dy
and an enema 6 months postoperatively, following the
diverting stoma was closed.

Anastomotic leakage after open surgery requires open
surgery as a matter of course. However, managing of anas-
tomotic leakage after laparoscopic surgery has not been
discussed extensively. In the past, there were concerns
regarding the safety of creating pneumoperitoneum under
infectious peritoneal conditions. However, the laparoscopic
surgery has proven to be safe for appendicitis with peri-
tonitis, perforation of diverticulum and abdominal trauma.
Furthermore, the merits of laparoscopic surgery in compar-
ison to open surgery, such as better cosmesis, less pain, and
fewer wound complications have been demonstrated in
these infectious operations. These merits would be expected

Q) springer
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for a laparoscopic reoperation for anastomotic leakage as
well.

A poor view due to distended bowels has been reported
as the most frequent causes of conversion to open surgery
during laparoscopic surgery for peritonitis. However, dur-
ing this operation, the bowels had not distended and the
view was good. This was thought because the reoperation

A Springer

was performed immediately after the onset of the leakage.
We think the promptness is the key to successful laparo-
scopic reoperation. Also, the earlier measure may also
contribute to the earlier recovery of the patients.

Although further study would be necessary, we believe
that laparoscopic reoperations could be a choice for an
anastomotic leakage after laparoscopic LAR.
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