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Background. Laparoscopic anterior resection has been recognized as a
safe and effective alternative to conventional anterior resection, but the
experience sharing is rare in Taiwan.

Methods. This was a single-surgical team, single-center retrospective
study. From 1998 to 2006 all patients admitted via our out- patient depart-
ment for elective anterior resection of proved colorectal malignancy were
evaluated for eligibility. Cases of emergent operation and obvious sign of
bowel obstruction were excluded.

Results. Laparoscopic anterior resection was associated with shorter hos-
pital stay (10.3d vs. 15d, p <0.001), with higher hospital fee ($121112 vs.
$106721, p < 0.0001), lower wound complication rate (0% vs. 11%, p <
0.0001), and longer operation time (180.8 minutes vs.140 minutes, p <
0.0001) compared with conventional anterior resection. Increased inci-
dence of liver metastasis was found in laparoscopy group while overall
survival was not affected.

Conclusion. Laparoscopic anterior resection is a safe alternative to con-
ventional anterior resection for colorectal malignancy in Taiwanese pati-
ents. The increased incidence of liver metastasis in laparoscopy group de-
served further investigation and may be casused by pneumoperitoneum.
The operation time and hospital fee were longer and higher for laparos-
copy surgeries.

[J Soc Colon Rectal Surgeon (Taiwan) 2010,21:69-78]

Since the advent of laparoscopic colorectal surgery
in the 1990’s, anterior resection by laparoscopic
approach has been accepted as a safe and feasible al-
ternative to conventional anterior resection for malig-
nant disease. The recognized benefits of laparoscopic
surgery include shorter hospital stay, less post-opera-
tive pain, lower incidence of wound complication and
fewer occurrences of post-operative ileus.”*'" Onco-
logical results of the laparoscopic approach have not
been inferior to those of conventional surgery.”® In
Taiwan, however, few studies have been conducted di-

rectly comparing conventional and laparoscopic ante-
rior resection in the same period. In this article, a sin-
gle-center, single surgical team, retrospective analysis
study comparing the two types of colorectal surgery is
presented.

Patients and Methods

This study was based on a retrospectively col-
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lected database approved by the hospital’s Institu-
tional Review Board. Only one of the two surgical
teams at our hospital that perform laparoscopic sur-
gery was included in the current study. From July
1998 to Nov 2006, patients admitted via the out-pa-
tient department to the of colorectal surgery division,
surgery department of Taichung Veteran’s General
Hospital’s surgical department for elective anterior
resection of proved malignancy of sigmoid colon
and upper third rectum were evaluated for eligibility
in this study. Patients requiring emergent surgery,
patients admitted via other medical department (Gas-
trointestinal section, for example), patients with
signs of total obstruction, and patients with metastatic
colorectal cancer were excluded from this study. All
patients’ demographic data and American Society of
Anesthesiologists class were recorded in our data-
base.

The patients were admitted one or two days prior
to scheduled surgery. Basic surveys including cell
counts, biochemistry, blood coagulation profiles,
chest-X-ray and electrocardiography were obtained.
Clear liquid diet, oral cathartics and mechanical colon
preparation were given one day before surgery. We do
not routinely use oral antibiotics for chemical colon
preparation.

The conventional surgery was either performed
by one of four attending staffs on our surgical team, or
by senior residents (R4 and CR) under direct supervi-
sion of visiting staff. The laparoscopic surgery was
performed by two visiting staff of our surgical team
(Hwei-Ming Wang and Feng-Fan Chiang). The deci-
sion for conversion to conventional surgery would be
considered if one of the following conditions oc-
curred: unexpected bowel injury, ureter injury, uncon-
trolled bleeding, extensive adhesion, or the tumor was
so far advanced that proceeding with laparoscopic
surgery would jeopardize favorable outcome.

Operation time was recorded on skin-to-skin ba-
sis. All transfusions given intraoperatively or within 3
days of operation were recorded as surgery-related
transfusions. Mortality was defined as death within 30
days of operation. In addition, we also accessed the
Bureau of Health Promotion’s database, in order to re-
cord patients who died at home and help clarify our
database. Anastomosis leakage was diagnosed when

clinical signs indicated: pus, gas, or fecal content from
drainage tube, fecal material passage from wound, or
radiologically apparent peritonitis or pelvic abscess
revealed by computed tomography of abdomen. We
do not routinely perform post-operative lower GI se-
ries to document a subclinical leak. Wound infection
was defined as deterioration of wound condition re-
quiring removal of stitches and application of wet-
dressing.

The tumor size, number of lymph nodes harve-
sted, distal margin and proximal margin of resection
were confirmed by pathology studies. Hospital fees
were calculated based on our applications to the Bu-
reau of National Health Insurance for reimbursement
of admission fees plus fee for disposable laparoscopy
instruments. As such, patients admitted via non-surgi-
cal department were excluded from the study in order
to avoid confounding the results of fee analysis. Only
fees from the surgical ward were included in the study.
Because laparoscopic surgery is not covered by Na-
tional Health Insurance during the study period, pa-
tients paid an additional charge of $30000 per surgery
for disposable laparoscopy instruments.

Follow-up

Post-operatively, standard follow-up by the sur-
geon consisted of regular visits at 3-months intervals
for the first 3 years, 6-month intervals for the 4™ and
5™ year, and yearly visits thereafter. The adjuvant che-
motherapy was conducted if indicated by NCCN
guidelines. Follow-up studies included physical ex-
amination, CEA (carcinoembryonic antigen), chest
X-ray, abdominal sonography or abdominal computed
tomography at each visit. Colonoscopy follow-up was
done in the first year and repeated in the next year if
positive for adenoma or other malignancies. If nega-
tive, colonoscopy was done three years later. Other
studies were performed on an as-needed basis.

Operative techniques

Laparoscopic anterior resection was performed
according to the standardized method used at our hos-
pital, as follows. The patient was put under right-tilt
Trendelenburg position, and pneumoperitoneum with
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a pressure of 12 cm H,O was initiated after the first
trocar site using Hasson’s method. Totally, 5 trocars
were used and we used: two 12 mm trocars (umbilicus
and right lower abdomen) and three 5 mm trocars. The
procedure began at incision of medial peritoneum of
sigmoid mesocolon, the so-called medial-to-lateral
approach. The inferior mesenteric artery root was ex-
posed, skeletonized and high ligation was done next
to its origin from abdominal aorta. The inferior me-
senteric vein was divided, and dissection was done
bluntly to separate mesocolon from retroperitoneal
structures. Dissection was carried out across sacral
promontory if necessary, and peritoneal reflection
was not incised in such cases. Then the while line of
Toldt would be lysed to totally mobilized the sigmoid
colon. One of the trocar was enlarged for specimen
extraction and anvil placement. We routinely used a
commercial wound protector (“Roganl]”’) when ex-
tracting the specimen to protect the wound from infec-
tion and prevent wound seeding of cancer cells. The
anastomosis was carried out using standard double-
stapling technique, and rectal wash was performed
routinely before rectal transection. During the whole
procedure blunt dissection was carried out under mag-
nified direct vision and 1%, 2" generation harmonic
scalpel (Johnson and Johnson[l), ligasure scalpel
(Tyco co. Ltd.) were used if sharp dissection or he-
mostasis was required. Air-leak test was performed
routinely to detect staple failure.

Conventional surgery was performed following
the same oncological principle of high ligation and no
touch, and double stapling as with laparoscopic sur-
gery. Thus, the specimens obtained from conventional
surgery were the same as those obtained from laparo-
scopic surgery. The attending surgeon would choose
lateral-to-medial or medial-to-lateral approach.

Protective ileostomy was considered under the
following conditions when the risk of leakage was
thought to be high: multiple cardiopulmonary comor-
bidities, diabetes or uremia with poor healing ability,
multiple stapling when rectal transection, and air-leak
test positive.

Statistical analysis

The variables tested in the treatment groups were

compared using the [2 test and independent t-test
(and, when necessary, the Mann-Whitney U test). Sur-
vival analysis (Kaplan—Meier) and log-rank tests were
used to evaluate the efficacy of the treatments. Signif-
icant differences were accepted for p < 0.05. Data are
presented as mean [1SD. The data were analyzed by
the statistical program SPSS for Windows 10.0
(SPSS, Inc., Chicago, IL).

Results
Patients’ characteristics (Table 1)

From July 1998 to November 2006, a total of 276
patients received elective anterior resection for cura-
tive resection of adenocarcinoma of colon was en-
rolled. There were totally 163 males and 113 females
with mean age of 65.65 years, mean BMI of 23.52,
mean body height of 160.96 cm, and a mean body
weight of 61.86 kgs. Among all patients, 73.1% (202/
276) had an ASA score of 1-2 points, and 26.9% (74/
276) had an ASA score of 3-4 points. Among them,
140 patients received laparoscopic anterior resection,
99 patients received conventional anterior resection, 6
patient received laparoscopic surgery followed by
convesion to the open method, and 31 received a com-
bined procedure (tumor invasion rather than iatro-

Table 1. Demographics

Lap® (n = 140) Open (n=99) p-Value™

Age (years) 62.7(29,87) 63.7(25,86) 0.717
body height (cm) 161.9 159.8 0.049
(142, 180) (136, 180.5)
Body weight (Kg) 62.7(37,102) 61.4(37,95.5) 0.362
Body Surface Index 23.9 24.0 0.910
(14.10,36.45) (13.67,38.01)
Sex ratio Male/Female 90/50 52/47 0.0917
Male 90 (64.3) 52 (52.5)
Female 50 (35.7) 47 (47.5)
#ASA score (%) 0.115Y
1~2 110 (78.6) 68 (68.7)
3~4 30(21.4) 31(31.3)
Location of primary tumor (%) 0.037%
Rectum 4(2.9) 10 (10.2)
Colon 136 (97.1) 88 (89.8)

¥ Yate’s Continuity Correction.

#: American society of anesthesiologists
&: Laparoscopy surgery group
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genic induced hysterectomy, segmental resection of
ureter, partial cystectomy, and so on). Patients whose
surgery was converted or who underwent a combined
procedure were excluded from the analysis. There
was no difference between the laparoscopy and con-
ventional group with regard to age, body mass index
and ASA score.

Tumor status and staging

In all patients, 28.9% (n = 80) were classified as
having stage I disease, 36.6% (n = 101) had stage 11
disease, and 31.5% (n = 87) had stage III disease.
There was a higher percentage of patients with stage |
disease in the laparoscopic group compared with the
conventional group, but there were higher percent-
ages of patients with stage II and stage III disease in
the conventional group compared with the laparo-
scopic group. (p = 0.038) (Table 2)

The tumor was located at rectum in 6% (n = 17)
and at colon in 94% (n = 259), respectively, with a
higher percentage of patients with rectal cancer in the
open group (2.9% (n = 4) vs.10.2% (n = 10), p =
0.037).

The mean tumor size was 3.8 mm in the laparos-
copy group and 4.6 mm in the conventional surgery
group, and the tumor size was significantly larger in
the conventional group. (p = 0.019).

Tumor resection and radicality

All patients received RO resection based on the
findings of the pathology report. There was signifi-
cantly more lymph nodes harvested in the conven-
tional group (mean 15.9 vs. 13.5, p=0.019). Proximal
and distal cut end was not significantly different be-
tween the two groups.

Intra-operative data, short term result,
blood transfusion and morbidity

The mean operation time was 180.8 minutes for
laparoscopic operations, compared with 140 minutes
for the open method (p < 0.0001). More patients re-
ceived transfusions in the open method surgery than
laparoscopic surgery (p = 0.009). (Table 2)

Protective ileostomy

In the laparoscopic group, 1.4% (n = 2) patients
received protective ileostomy and in the open group,
3% (n = 3) received it. There was no difference be-
tween the two groups. (p = 0.652) (Table 2)

Short term operative result

Laparoscopic method had the same amount of
leakage, fewer wound infections, shorter hospital stay
and lower hospital fee compared with conventional
surgery.

The mean hospital stay was 10.3 days for the lap-
aroscopic group, which was significantly shorter than
15.0 days for the open method group. (p < 0.0001).
(Table 3) Meanwhile, there were no wound infections
(0%) in the laparoscopic group (0/140) vs. 11.1% (n=
11) in the open method group (p < 0.0001), and anas-
tomosis leakage rate was not different between the
two groups, 0.7% (n=1) vs. 2% (n = 2), p = 1.000.
The hospital fee were significantly higher in the lapa-
roscopy group. ($121112NTD vs. $ 106721 NTD, p <
0.0001).

30-day mortality rate was zero in both the laparos-
copy and conventional group.

Survival

Disease-free survival at 5 years was 78.7% in the
laparoscopy group and 72.7% in the open group. Dis-
ease-free survival was not different between the two
groups. (Fig. 1). In nodal-positive stage III diseases,
there was also no survival difference between the two
groups: disease-free 5-year survival was 62.8% in the
laparoscopic group and 59.9% in the open method
group. Although without statistical significance, we
noticed decreased survival rate of laparoscopic group
patients in the 2™ and 3™ post-operative year (68.5%
vs. 82.5% and 62.8% vs. 73.3%), not due to local fail-
ure but higher incidence of liver metastasis in laparos-
copy group. The most common site of failure was
liver (25%), followed by local recurrence (22.5%),
peritoneal seeding (15%), lung (10%), and retroper-
itoneal lymph node (2.5%). Among those cases, 20%
had multiple sites of metastatic disease. The median
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Table 2. Operative data

Lap* (n = 140) Open (n=99) p-Value™

Blood transfusion (n) 0.3 (0, 8) 0.8 (0, 16) 0.004
Operative time (minutes) 180.8 (95, 420) 140 (85, 420) <0.0001
Loop ileostomy 2(1.4) 3(3.0) 0.652°
Hospital stay (days) 10.3 (5, 53) 15.0 (7, 58) <0.0001
Hospital fee (NTD) 121112.3 (87562, 506205) 106721.1 (59530, 589096) <0.0001
Wound infection (%) 0 (0.0) 11 (11.1) <0.0001"
Leakage (%) 1 (50.0) 2 (50.0) 1.000°
Mortality (within 30 days, %) 0 0 0.410"
Lymph nodes harvested 13.5 (0, 53) 159 (2,57) 0.019
Tumor size (cm) 3.8(0.7,13) 4.6 (0.52, 11.5) 0.011
Proximal margin (cm) 7.1(2,27) 8.4 (0.5, 28) 0.102
Distal margin (cm) 4.1(0.5,12) 4.6 (1,19) 0.192
Stage (%)

I 49 (35.3) 20 (20.2) 0.038°

ITA+IIB 44 (31.7) 41 (41.4)

HIA+IIBAIIIC 46 (33.1) 38 (38.4)
Grade of differentiation (%)

wD* 5(4.0) 8(9.4) 0.282P

MD® 112 (90.3) 72 (84.7)

PD¢ 7 (5.6) 5(5.9)

P Pearson Chi-Square test.
¥ Yate’s Continuity Correction.
"Mann-Whitney U test.

* Well-differentiated; ® Moderately-differentiated; ¢ poorly-differentiated.

&: Laparoscopy surgery group.

follow-up time of living patients was 48.3 months for
the laparoscopy group and 50.2 months for the open

group.

Discussion

Since 1990, laparoscopy operation for colorectal
cancer has been confirmed by many authors as a safe
treatment modality with surgical outcomes and on-
cological results equivalent to those of conventional
surgery.’ Although this study was not a prospective
randomized-controlled trial, it was probably the larg-
est series that directly compared laparoscopy with the
conventional method in Taiwanese patients recruited
at a single center over the same time period. We did
not exclude patients with extreme obesity; many in-
ternational randomized controlled studies excluded
patients with body mass index higher than 30. In this
study, even patients with a body mass index of 38.5
successfully underwent laparoscopic surgery. We also
did not exclude patients who had previously under-

gone abdominal surgery or elderly patients (Our el-
dest patient was 87 years old in the laparoscopy
group). Thus, under less strict patient selection crite-
ria, our data may provide a more accurate reflection of
daily practice at a single Taiwanese medical center,
rather than the product of careful patient selection.
The tumor size was significantly larger (p = 0.011)
with a higher percentage of patients with stage III dis-
ease (p = 0.038) in the conventional surgery group;
because we are more likely to adopt the conventional
procedure for large and advanced tumors if pre-opera-
tive abdominal computed tomography showed a large
tumor and advanced disease. Under such conditions,
the large wound required to retrieve a large tumor
would offset the benefit of laparoscopy. The resulting
conversion rate for laparoscopic surgery was 4.1%
(6/146), and conversion rates have been reported to be
21% to 5.6% in large scale studies"!? in the same pe-
riod. This was an above-standard performance under
our daily practice performance.

Although we did not include conversion cases in
the laparoscopy group on intention-to-treat basis, out-
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Fig. 1. Cumulative proportion of survival. A. All stages B. Stage I C. Stage II D. Stage III

comes in the conversion group were still characterized
by shorter hospital stay (9.2 days vs.15 days), no
wound infection (0/6), no mortality and no anastomo-
sis leakage. Due to the fact that a significant propor-
tion of conventional surgeries were performed by sur-
geons under training (R4 or CR), the benefit of de-
creased complication rates and shorter hospital stay of
laparoscopy surgery should be interpreted with ex-
treme caution The complication rates and hospital
stays of conventional surgeries may be over-esti-
mated. Recent series also showed that conversion did
not adversely affect surgical ontcomes.'*!> Besides
the benefits on short-term outcome, a 10 year fol-
low-up of a prospective randomized-controlled trial
reported by Simon et al. have demonstrated a benefit
on long-term outcome; fewer patients in the laparos-
copy group developed bowel adhesion requiring hos-
pitalization (p = 0.001), and the long term morbidity

rate was also lower for the laparoscopy group (p =
0.012).' This study proved that minimal-invasive sur-
gery may provide the patients not only short-term
benefit of quick recovery, but also long-lasting protec-
tion from long term complications such as intestine
obstruction.

The first proposed unique complication of laparo-
scopic operation, trocar site recurrence, was totally
absent in this study. Trocar site recurrences were re-
ported only in early series. In two recent large-scale
randomized studies, no difference in the incidence of
wound recurrence was found between laparoscopy
and open method.'®!” Trocar site metastasis has been
thought by many authors to be totally avoidable by
procedural improvement.!!16:17

The short term benefits of laparoscopic surgery
have been well-recognized.'” In Cochrane’s review of
25 randomized trials involving 3526 patients, short
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-term benefit of less blood loss (p = 0.0006), less
post-operative pain (p = 0.0002), improved pulmo-
nary function (p < 0.0008), decreased length of
post-operative ileus (p <0.0001), shorter hospital stay
(» <0.0001), and decreased surgical morbidity (p =
0.02), were noted. In this study, under the coverage of
insurance system, we found that hospital stay in the
laparoscopy group was 4.7 days shorter (p < 0.0001),
which compared favorably with a 1.4 days reduction
in Cochrane’s review.'* With regard to surgical mor-
bidity and mortality, we analyzed wound infection,
anastomosis leakage and 30-day mortality in this
study. Interestingly, the wound infection rate and mor-
tality rate was zero in the laparoscopy group. This fur-
ther contributed to the relatively good result of hospi-
tal stay. This result, however, should be interpreted
with extreme caution, because a significant propor-
tion of conventional surgeries were performed by sur-
geons under training, while all of the laparoscopy sur-
geries were performed by experienced surgeons. Be-
cause the definition of wound infection in this study is
the wound condition that required wet-dressing, there
may be minor wound infections or fat necrosis for
which wet dressing is not required . Such minor infec-
tions were not recorded in this study. Due to short
wound, home care is usually appropriate for such kind
of minor infections, thus the presence of minor infec-
tions would have little effect on hospital stay and
other post-operative data such as hospital fee.

Regarding duration of operation, the existing data
show a prolonged duration for laparoscopy in ran-
domized trials.'**¢ In one randomized controlled trial
conducted by Clinical Outcomes of Surgical Therapy
Study Group, the operative time was 150 minutes vs.
95 minutes, p < 0.001, laparoscopy vs. open method.
In our study, the operation time was 180.8 vs. 140
minutes, p < 0.0001, and significantly prolonged op-
eration time for laparoscopy surgery was found.
Moreover, the operation time of conventional surgery
group could be over-estimated due to the fact that
some of the conventional surgeries were performed by
non-experienced surgeons (CR or R4).

In a series reported by Ka Lau Leung et al., the hos-
pital cost for laparoscopy vs. open method was $9297
USD ($325395 NTD) vs. $7148 USD ($250180 NTD)
(p <0.001).% In our study, the hospital fee per-surgery

was $121112 NTD vs. $106721 NTD (p < 0.0001),
significantly more for laparoscopy group mainly due
to cost of disposable laparoscopy instruments. That is
to say , the amount of money saved by the reduction of
hospital stay did not cover the cost of disposable in-
strument. The quickness of recovery is something ei-
ther patients or the bureau of health insurance should
pay for. Because we ask for self-payment for laparos-
copy instruments and applied for insurance payment
in the same manner in both laparoscopic and conven-
tional surgery cases, we actually saved the Bureau of
National Health Insurance NT$18608 per patient,
which is clearly advantageous in our increasingly
budget-conscious health care system. The cost of lap-
aroscopy instruments is substantial and should be
taken into consideration. (Table 3)

In a recent publication of the 5 year follow-up of
COST trial, the technique of laparoscopy for co-
lorectal malignancy is proved to be reproducible
among surgeons. Furthermore, powered by 872 cases
and completeness of long-term follow-up, the onco-
logical result of laparoscopy was proved to be not in-
ferior to conventional surgery.'® On the other hand,
long term oncological results were no better than
those of conventional surgery even with the added
benefit of dissection being carried out under the mag-
nified view of the laparoscope.' In our series, the sur-
vival rate, including stage III alone, was comparable
to the best survival rates reported in large series.!*%?
The reason for increased incidence of liver metastasis
in the 2™ and 3™ post-operative year for laparoscopy
group deserve further investigation.

Pneumoperitoneum had been well known to pro-
mote tumor growth in several ways. The chimney ef-
fect, which was thought to be associated with trocar
site recurrence, was well proved by both animal and

Table 3. Details and fees of disposable laparoscopy instruments

Item Fee (NTD)
Harmonic scapel 9000
Endoscopic GIA (Gun) 12000
Endoscopic GIA (Staple) 6000

5 mm trocar 900 04 =3600
Camera port 1500
Rogan wound protector 900
Total 33000




76  Ming-Cheng Chen, et al.

J Soc Colon Rectal Surgeon (Taiwan) June 2010

human studies.?®*' Through surgical trauma to port
site wound and carbon-dioxide flowing through the
wound, tumor implantation is promoted. Furthermore,
animal models displayed stimulated tumor growth un-
der carbon-dioxide pneumoperitoneum clearly.?**
Pneumoperitoneum is also known to promote cancer
cell accumulation in portal vein, hence enhancing
probability of liver metastasis. Moreover, the effect
is directly related to the pressure of pneumoperito-
neum.?*?* The promoting effect of pneumoperito-
neum on cancer cell growth is both local and sys-
temic. Both local recurrence and liver metastasis
could be enhanced by pneumoperitoneum. Hence, the
assertion that laparoscopic colectomy have the same
oncologic result as conventional method should be
re-evaluated. Probably the only solution to the issue
of enhanced tumor growth by pneumoperitoneum is
mini-incision colectomy. Mini-incision colectomy is
demonstrated to preserve tactile sensation of hands,
with the benefit of quick-recovery by minimal inva-
sive surgery without need of expensive laparoscopic
instruments, and more importantly, without potential
harmful effect of pneumoperitoneum on cancer
spread.?® The skill of mini-laparotomy colectomy,
however, is difficult to learn and is only limited to cer-
tain surgical experts.

Lacy et al. ever reported better survival rates for
laparoscopy surgery in stage III cases.® We do not
observe this phenomenon, nor has it been found in
other series, which indicates that it may have been a
chance finding. In our opinion, the fact that the bene-
fit of carrying out dissection under a magnified view
has not manifested in a long term improvement in
survival, demonstrated that there is room for im-
provement. Our study includes data from the early
period when surgeons had not yet perfected their
techniques, so any potential benefits of laparoscopic
surgery may be masked by this early phase. Korean
and Japanese groups have already conducted large
scale multi-center randomized controlled trials to ad-
dress these unresolved issues and this is an area in
which we will focus our attention in future studies.
One pilot study on mesorectal dissection using the
da-vinci robotic arm was published recently.'® Ambi-
tious innovations of technique and technology will
surely bring the minimal invasive surgery closer and

closer to perfection in the future. To sum up, this
study was the result of a single surgical team from
the early period of gaining experience and develop-
ing surgical skills to the more recent period of tech-
nical maturity. Other studies have also shown that
the oncological outcomes were no different between
laparoscopic and conventional surgeries. However,
based on our findings in the current study, we now
routinely recommend that patients receive laparo-
scopic anterior resection if the pre-op abdominal CT
does not show a bulky tumor > 7 ¢cm or invasion to
adjacent organ, and the patient could afford the self-
paid fee. In our hospital, history of abdominal sur-
gery, obesity, old age, poor ASA score, and liver me-
tastasis are no longer considered contraindications
for laparoscopy surgery. Meanwhile it is important to
be upfront with patients who choose the laparoscopic
procedure and state that while laparoscopy surgery is
a safe and feasible alternative to traditional surgery
which may offer some short-term benefits. The con-
ventional method still has a role for locally advanced
disease and for cases requiring extensive lymphade-
nectomy or synchronous resection of liver metasta-
sis, which can not be accomplished by laparoscopic
surgery. Mini-incision colectomy preserves benefits
of minimal invasive surgery meanwhile avoiding po-
tential harmful effects by pneumoperitoneum such as
promoting liver metastasis. We should take care not
to exaggerate the potential benefits to the patient of
laparoscopy surgery compared with conventional

surgery.

Conclusion

Laparoscopic anterior resection for colorectal
cancer is as safe as conventional surgery, providing
short-term benefits of shorter hospital stay and a
lower wound complication rate in experienced hands.
Increased rate of liver metastasis was found in lapa-
roscopy group. The stimulating effect of pneumoperi-
toneum on cancer growth deserve further investiga-
tion. Large scale randomized-controlled trial in Tai-
wan should be conducted in the future to identify vari-
ables which may improve long-term survival of pa-
tients who undergo laparoscopic surgery.
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