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Abstract

AIM: Laparoscopic surgery, especially laparoscopic rectal
surgery, for colorectal cancer has been developed
considerably. However, due to relatively complicated
anatomy and high requirements for surgery techniques,
laparoscopic right colectomy develops relatively slowly. This
study was designed to compare the outcomes of laparoscopic
right hemicolectomy (LRH) with open right hemicolectomy
(ORH) in the treatment of colon carcinoma.

METHODS: Between September 2000 and February 2003,
30 patients with colon cancer who underwent LRH were
compared with 34 controls treated by ORH in the same
period. All patients were evaluated with respect to surgery-
related complications, postoperative recovery, recurrence
and metastasis rate, cost-effectiveness and survival.

RESULTS: Among 30 LRH, 2 (6.7%) were converted to
open procedure. No significant differences were observed
in terms of mean operation time, blood loss, post-operative
complications, and hospital cost between LRH and ORH
groups. Mean time for bowel movement, hospital stay,
and time to resume early activity in the LRH group were
significantly shorter than those in the ORH group (2.24+0.56
vs3.25+1.29d, 13.94+6.5 1518.25+5.96 d, 3.94+1.64 vs
5.45+1.82 d respectively, P<0.05). As to the lymph node
yield, the specimen length and total cost for operation and
drugs, there was no significant difference between the two
groups. Local recurrence rate and metachronous metastasis
rate had no marked difference between the two groups.
Cumulative survival probability at 40 mo in LRH group
(76.50%) was not obviously different compared to the ORH
group (74.04%).

CONCLUSION: LRH in patients with colon cancer has
statistically and clinically significant advantages over ORH.
Thus, LRH can be regarded as a safe and effective procedure.
© 2005 The WIG Press and Elsevier Inc. All rights reserved.
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INTRODUCTION

Since the successful introduction of laparoscopic colectomy
by Jacobs et al.!, |aparoscopic surgery, especialy laparoscopic
rectal surgery, for the treatment of colorectal cancer has been
developed considerably!?2%. We previously reported that
laparoscopic rectosigmoid colon resection for malignant disease
allowed earlier recovery than open surgery without jeopardizing
oncological clearance!®. The results, however, could not
extrapolate to right-sided colon cancer because of the wider
range of resection, more complicated regiona anatomy and more
advanced requirements of technique in laparoscopic right
hemicolectomy than those of the traditional procedure for
rectosigmoid cancer!. In this study, we reviewed the results
of laparoscopic-assisted resection of right colon carcinoma
and compared them with a matched group of patients with
resection by conventional open procedure carried out during
the same period.

MATERIALS AND METHODS

Patients

From September 2000 to February 2003, thirty patients with
colon carcinoma underwent |aparoscopic-assisted right
hemicolectomy (LRH) in our hospital. We excluded the patients
withthefollowing criteriafrom LRH group: patientswith tumors
larger than 6 cm in diameter, patients with tumorsinfiltrating
the adjacent organs as detected by ultrasonography and/or
computerized tomography, patients who did not consent to
the procedure, patients with intestinal obstruction or
perforation, and patients whose oncological staging was
Duke'sD. Thirty four patients of the comparative group, with
similar exclusion criteria, but matched in gender, age, Duke's
staging, tumor site, previous abdominal operation and extent of
resection, wererandomly selected from 87 patientswho underwent
open conventiona right hemicolectomy (ORH) during the same
period. All patients were preoperatively identified to have
malignant tumor through colonoscopy and pathological
biopsy. All patients gave their informed consent before the
procedure. All the procedures were performed by the same
operation team. The demographic data of the patients are
shownin Table 1.

Surgical techniques

Theoncological surgical criteriaof LRH were the same asthose
of conventional surgery. Each of them conformed to the radical
treatment principles including en bloc resection, no-touch
isolation technique, proximal lymph-vascular ligation, complete
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lymphadenectomy, wound protection, and adequate resected
margin of the colon. Patientsin LRH group were tilted to the
left with head downward and given general anesthesia. The
surgeon stood on the left side of the patient, with the first
assistant on the right side. After pneumoperitoneum was
established by open technique and the pressure was maintained
a 15 mmHg, four ports were placed. One 10-mm diameter port
was in the upper left abdomen, one 5-mm in the lower |eft
abdomen, and another 5-mm in the right lower abdomen, and
onel10-mm at theinfraumbilical area. Theterminal ileum, cecum,
and ascending colon were completely mobilized up to thelevel
of hepatic flexure, with particular attention paid to the ureter
and the duodenum. The patient was then tilted with head
upward to facilitate the division of the gastrocolic ligament and
the mobilization of the transverse colon and hepatic flexure.
Theileocolic vessels, the right colic vessels, and the middle
colic vesselsif necessary were identified and transected with
doubleclipscloseto their origins. The upper abdominal wound
was then extended to the | eft to deliver the bowel and tumor
with the protection of aplastic sac. The divisions of remaining
mesentery, marginal artery, and bowel, aswell astheileocolic
anastomosis, were performed extracorporeally.

Study parameters

The following parameters were measured prospectively:
operation time, blood loss, analgesic requirement; timeto flatus
passage, time to resume normal diet and duration of
hospitalization, morbidity and mortality, specimen length and
lymph nodeyield, pathological staging (Duke's staging), local
recurrence rate and metachronous metastasis rate, cumul ative
survival probability and cost of the operation and drugs.

Statistical analysis

The data were expressed as mean+SD. Student’st test and
Mann-Whitney U-test were used to analyze quantitative variables
and chi-sguare test was used to analyze qualitative variables.
Survival was calculated by the Kaplan-Meier method, and
difference between the groups was compared with the log-rank
test. P<0.05 was considered statistically significant. All the
statistica analyses were performed using SPSS 11.0 software.

RESULTS

Comparison of demographic data

The demographic data of the two groups are shown in Table 1.
There was no significant difference in gender, age, Duke's
staging, previous abdominal operation and tumor site between
LRH and ORH groups. Two patientsin LRH group required
conversion to open surgery because of unexpected bulky tumor
and severe adhesion in abdominal cavity.

Comparison of surgical safety

No opertive death occurred in both groups. Mean operation time
of LRH and ORH groupswas 152.65+28.29 and 147.25+27.50 min
respectively, with no significant difference (Table 2). The blood
lossin LRH group (112.94+96.36 mL) was significantly less
thanthatin ORH group (274.50+235.43mL ) (P =0.009, Table 2).
Five patients in LRH group experienced postoperative
complications: two with pulmonary infections, two with wound
infectionsand one with incompleteintestina obstruction, while
10 patients of postoperative complications were found in ORH
group (Table 2). Themorbidity in ORH group wasdightly higher
than that in LRH group, but the difference was not statistically
significant (Table 2).

Comparison of postoperative recovery
Analgesiarequired postoperdtively by the patientsin LRH group

(24) was significantly less than that in ORH group (P = 0.014)
(Table 2). Times for flatus passage, hospital stay, and time to
resumeearly activity in LRH groupwere2.24+0.56 d, 13.94+6.5d,
and 3.94+1.64 d respectively, which were significantly shorter
than thosein ORH group (P<0.05). Mean time to resume normal
dietin LRH group was5.65%2.40 d, which was shorter compared
to ORH group (7.30+£2.72 d), but the difference was not
statistically significant.

Table 1 Demographic data of LRH and ORH groups, n (%)

Parameters LRH (n = 30) ORH (n = 34) P
Mean age (yr) 60.18+14.91 60.00+12.67 0.970

>70 (%) 10 (33.3) 9 (26.5)

<70 (%) 20 (66.7) 25 (73.5) 0.549
Gender (%)

Male 16 (53.3) 20 (58.8)

Female 14 (46.7) 14 (41.2) 0.659
Previous abdominal operation (%)

Yes 8 (26.7) 10 (29.4)

No 22 (73.3) 24 (70.6) 0.807
Tumor site (%)

Cecum 10 (33.3) 6 (17.6)

Ascending colon 12 (40) 15 (44.1)

Hepatic flexure 8 (26.7) 13 (38.2) 0.319
Dukes’ stage (%)

A 1(3.3) 3(8.8)

B 13 (43.3) 16 (47.1)

C 16 (53.3) 15 (44.1) 0.578

Table 2 Comparison of surgical safety and postoperative
recovery (mean+SD)

Parameters LRH (n=30) ORH (n=34) P

Surgery-related

Operating time (min) 152.65+28.29  147.25+27.50 0.561

Blood loss (mL) 112.94+96.36  274.50+235.43  0.005
Postoperative recovery

Analgesia requirement (%) 14 (46.7) 26 (76.5) 0.014
Flatus (d) 2.24+0.56 3.25+1.29 0.012
Time to resume normal diet 5.65+2.40 7.30%2.72 0.060
Hospital stay (d) 13.94+6.53 18.25+5.96 0.043
Time to resume 3.94+1.64 5.45+1.82 0.013
early activity (d)

Length of incision (cm) 6.47+4.11 17.55+1.61 <0.01
Major complications (%) 5 (16.7) 10 (29.4) 0.230
Massive haemorrhage 0 1

Anastomotic leak 0 1

Pulmonary infection 2 3

Urinary tract infection 0 1

Wound infection 2 4

lleus 1 0

Comparison of oncological clearance

The lengths of the specimensin LRH and ORH groups were
22.71+4.61 cm and 23.10+6.90 cm respectively (Table 3). The
number of total lymph node yield, including epicolic and
paracolic lymph nodes, intermediate lymph nodes and principal
lymphnodesinLRH groupwas11.24+8.02, 6.82+4.72, 2.59+2.43
and 1.82+2.53 respectively, and had no significant difference
compared to those in ORH group (Table 3).
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Table 3 Comparison of oncological clearance and follow-up results (mean=SD)

Parameters LRH (n = 30) ORH (n = 34) t P
Oncological clearance
Length of specimen (cm) 20.88+5.28 23.10+6.90 1.082 0.842
Lymph node yield 11.24+8.02 9.75+6.04 0.343 0.734
Epicolic and paracolic lymph nodes 6.82+4.72 7.35+4.60 1.390 0.173
Intermediate lymph nodes 2.59+2.43 1.50+2.32 1.240 0.223
Principle lymph nodes 1.82+2.53 0.90+2.00 1.031 0.310
Oncological results
Mean follow-up (mo) 27.15%7.95 26.19+7.46 0.478 0.634
Local recurrence (%) 2 (6.7) 2 (5.9
Metachronous metastasis (%) 4 (13.3) 5 (14.7)
Cumulative survival probability (%) 76.50 74.04 0.851
Table 4 Comparison of expenditure for surgery and drugs (mean+SD)
Parameters LRH (n =30) ORH (n = 34) t P
Cost for operation (RMB) 7 810.70+1719.07 5 018.92+845.62 6.417 <0.01
Cost for drugs (RMB) 3 687.85+1977.42 5209.42+2 212.37 2.188 0.035
Total cost (RMB) 11 498.54+2618.86 10 228.34+2 372.57 1.547 0.131

Comparison of follow-up results

All the patients were followed-up. The mean follow-up time
was 27.15 mo (range 12-40 mo) for LRH group and 26.19 mo
(range 13-40 mo) for ORH group. Two patients (6.7%) in LRH
group developed local recurrence, 3 cases (10.0%) and 1 case
(3.3%) died of hepatic metastasis and pulmonary metastasis,
respectively, and 2 patients (6.7%) died of other causes not
related to colon cancer. The local recurrence rate and
metachronous metastasis rate of the two groups were similar.
There was no port site or wound recurrence in either group.
Cumulative survival probabilitiesat 40 moin LRH group and
ORH group were 76.50% and 74.04%, respectively, and no
significant difference was found between the two groups
(Figurel).
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Figure 1 Cumulative survival probability of LRH group and
ORH group (cancer-related mortality only). The difference
between the two groups was not statistically significant.

Comparison of the cost for operation and drugs

The cost of operation in LRH group was 7 810.70+1 719.07
RMByuan, which wassignificantly higher than that in ORH group
(5018.92+845.62 RMByuan) (P<0.01). Whilethe cost of drugs
in LRH group (3 687.85+1 977.42 RMByuan) was significantly
less than that in ORH group (5 209.42+2 212.37 RMByuan)
(P<0.05). No significant difference was observed in the total
cost of operation and drugs between the two groups (Table 4).

DISCUSSION
L aparoscopic colorectal surgery, especially for rectosigmoid

cancer, is becoming increasingly popular with decent initial
resultsi?3%%, But due to relatively complicated anatomy and
much higher requirements for surgery technique, laparoscopic
right colectomy is developing relatively slow compared to
|aparoscopic ectomy!™, Laparoscopic colectomy for colic
malignancy has not been generally accepted, and it is still
controversial aboat the operative safety, oncological results
and long-term survival rate?-??. This homochronous clinical
contrast study compared the clinical effects of laparoscopic and
traditional open right colectomy, so as to investigate the
applicability of laparoscopic surgery for right colon cancer.

Our study showed that in LRH group patients, the time to
resume normal gastrointestinal function and early activity,
and the duration of hospital stay were shorter compared to
the ORH group. In addition, less postoperative analgesia
reguirements and less wounds of LRH benefited the earlier
recovery of the patients, which isin agreement with the results
of some previous studies?+*¥, Compared to |aparoscopic rectal
cancer surgery, LRH is more comp-licated in technique and
needs much longer operation time, so the learning curve is
much longer>*?8, |n comparison with ORH group, less blood
loss and comparable postoperative complicationsin LRH group
suggested the similar surgical safety between both groups.
Furthermore, the clearer anatomic view of the laparoscopy may
ensure the safety of surgery. We also found that if the tumor
was larger than 6 cmin diameter, invaded liver or was difficult
toisolate dueto severeintraperitoneal adhesion in laparoscopic
colectomy, it should be converted to open surgery, which may
guarantee much more safety of the operation.

L aparoscopic colectomy does not change the oncologic
surgical principles, including en bloc resection, no-touch
isolation technique, proximal lymph-vascular ligation, complete
lymphadenectomy, wound protection, and adequate margin of
resection™. A large number of clinical studies have confirmed
that laparoscopic surgery for colorectal cancer has the same
oncological clearance as the open procedure¥, In this study,
we a so obtained a similar conclusion with our previous study
about laparoscopic surgery for rectosigmoid malignancy!.
When there was no difference in tumor location and Duke's
staging, the pathological parameters, concerning the specimen
length and lymph node yield did not reveal any statistical
differences between the two groups. Follow-up results showed
that the local recurrence rate, metachronous metastasi s rate, and
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short-term (40 mo) survival rate between the two groups were
comparable, which isin agreement with the previous clinical
studies®®*8, |n fact, considering that most local and distant
metastases occur within thefirst 3 yeard?#l, it clearly showsthat
the laparoscopic approach does not increase therisk of local and
distant recurrencein along-term period of follow-up.

Another significant finding of our study is that we
investigated the cost effectiveness of the laparoscopic
procedure for the first timein China. Our study showed, with
the comparison of expenditure of the open procedure, the cost
of surgery in LRH group was significantly higher, but the total
cost of operation and drugs had no significant difference
between the two groups. It implies that because of quicker
postoperative recovery, fewer postoperative complications and
shorter hospital stay, the cost of drugsin the LRH decreases
considerably, which is similar to other cost effective analyses
of laparoscopic procedureg®-,

Although there might be selection bias in this study as
patients' allocation was hot done at random, the data suggest
that LRH for right-sided colon cancer have the same oncological
clearance, surgica safety, cost effectiveness, and patient survival
asORH. In addition, patients can benefit from quicker postoperative
recovery of lgparoscopic surgery. A randomized sudy isnecessary
to provethetrue vaue of LRH for colon cancer.
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