Onlilne

Medweu

Surgery Journal 1 (2-4): 49-59, 2006
© Medwell Journals, 2006

Hand-Assisted Laparoscopic Colectomy May Be a Second Revolutionary
Surgery after Laparoscopic Cholecystectomy
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Abstract: The aim of tlus prospective study was to determine the benefit of Hand-Assisted Laparoscopic
Colectomy (HALC) for the patients compared to conventional open colectomy (OC). Laparoscopic surgery is
popular for good cosmetics, less pain, rapid recovery and short hospital stay. However it is still in controversy
because of longer operative time, larger expense and higher technical demand. Only laparoscopic
cholecystectomy 15 unconditionally accepted and used worldwide nowadays. It has been outstanding for
“Surgery of Revolution” in the past decade. We believe that HALC will be another operation for such a title
in the near future. Because it not only maintains the advantages of minimal invasive surgery but regains the
fundamental role of open surgery such as tactile sensation, manipulation and hemostasis. The patients with
resectable colorectal cancers were randomized into two arms: 19 consecutive patients on Open and 25 patients
on HALC arms according to the day of admission. The patient’s clinical data, operative time, conversion rate,
complications, early and long term results were analyzed prospectively. The characteristics of the patients in
both groups were quite similar. The pain scores, number of analgesic iyjection, time to ambulation, time to oral
mtake, wound infection and length of stay were favorable of HALC group especially n the elderly. The
operative time was 60-90 min longer for HALC group without increasing complication. Local recurrence and
survival were also similar or superior to the OC group. We proved that HALC was associated with favorable
recovery and adequate oncological clearance. It can be safely performed with superior quality of life outcomes
i comparison with OC. We believe that HALC would be a standard procedure or at least a widely used
laparoscopic technique for treatment of colorectal cancer.
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INTRODUCTION

Laparoscopic surgery should be considered one of
the most revolutionary surgical achievement among the
new surgical techniques that have been developed during
the past 15 years. It is exceptionally true for the
laparoscopic cholecystectomy in every part of the world.
However, apart from this operative procedure, the other
different laparoscopic procedures are not yet widely
performed for several reasons. The demand of
laparoscopic technique especially for major surgery,
requirement of expensive facilities and necessity of
teamwork co-operation both in professional point of view
as well as concepts are the most mportant factors. The
specific features of laparoscopic surgery-the loss of the
third dimension and depth perception due to operative
control on TV screen-increase the difficulty of performing
advanced surgical procedures such as gastrectomy,
colectomy and splenectomy. On the contrary, the

surgeons have not only good vision provided by the
scope but also recover the tactile sense, which facilitates
the identification of structures, exposure, retraction,
control of bleeding and reducing the operative time by
using hand assist technique!. The support of National
Health Tnsurance system for the cost of laparoscopic
surgery is also another fundamental point for the
umversal development of the laparoscopic techmque.
Therefore laparoscopic technique is often developed in
individual basis for some particular purposes such as
personal interest or advertisement rather than for overall
improvement in medical standard of our community. This
question is totally answered by the rapid development
of laparoscopic cholecystectomy which 1s the first
laparoscopic procedure among the very few endoscopic
procedures paid by Health Insurance Program in our
country and it was really revolutiomzed m the past
decade. Tt is also true in other parts of the world.
Therefore we have to find another way for development
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of some clinically useful laparcscopic procedures like
colectomy, gastrectomy and nephrectomy. The best
mdications for hand assisted laparoscopic surgery are
laparoscopic assisted procedures i which an accessory
incision is required for removal of the specimen
and/or (e.g., colectomy, splenectomy,
hepatectomy)™. In spite of the evidence of its feasibility
and clinical advantages, laparoscopic colectomy has not
been widely used as the procedure of choice for the
management of the colorectal cancer. For laparoscopic
colectomy (LC), not only does it entail a risk for cancer
dissemination, it 1s also techmcally difficult and requires
advanced surgical skills. HAT.C may have the potential to
overcome these problems. Although there were some
mteresting papers supporting that HALC was preferable
to the open method™, to cur knowledge, there were
veryfew papers in literature discussing the randomized
trial of HALC comparing with the traditional Open
Colectomy (OC) purely on colorectal cancer at different
locations. Here we would like to share our experience in
HALC for the colon cancer in the past 3 years 8 months
and highlight the possibility of the second revolutionary
surgical techmque after laparoscopic cholecystectomy n
the near future.

anastomosis

MATERIALS AND METHODS

We started to introduce this new techmique in the
late 2000 and more than 30 cases of conventional
laparoscopic colorectal surgery have already been
accomplished by a smgle surgeon (Wen-Yao Yin)
different kinds of diseases including colon cancer with
peritoneal or distant metastasis, slow-transit constipation,
diverticular disease, iatrogenic colon perforation and
some benign colorectal neoplasm before this clinical
study. Then the patients with resectable colorectal
cancers were randomized to two arms: 19 consecutive
patients on Open and 25 patients on HALC arms
according to the day of admission. The patient’s clinical
data, operative time, conversion rate, complications and
early outcome measures and long term results were
analyzed. Informed consent was obtained from all patients
following thorough explanation of risks and potential
benefits by the operating surgeon and the protocol was
approved by the ethics committee of the hospital

Operative technique: We were doing all the procedures
quite similar in the standard procedure described m the
literature!™. The cnly difference is that we did not put our
hand at the beginning of the operation and it was
introduced only after mobilization of the critical points

around the colon and rectum. Therefore, during the
dissection of with limited spaces or
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Fig. 1. Nondominant hand inside the abdommal cavity
via a HandPort system for help

angle (eg. hepatic and splenic flexures or deep in pelvic
cavity), it might be more room for dissection with
conventional laparoscopic dissection followed by hand
mampulation rather than the HAL dissection from the
beginning. Tt seemed to be more comfortable and
relatively quicker for dissection. Otherwise the hand mn the
abdomen disturb the operative field and only limited
space 1s left for dissection .

A pneumoperitoneal and intracorporeal approach
with pure laparoscopic technique was used to explore the
abdomen, mobilize the colon, identify the critical
structures and ligate the correlated vascular pedicle, 1f
feasible, for different types of colectomy in order to
achieve surgical radicality. The hand was nserted for
assistance in left low abdomen for left sided colorectal
operation (left hemicolectomy, anterior resection, low
anterior resection, abdominoperineal resection), in right
mid- or upper abdomen for right hemicolectomy and low
midline or in left low abdomen for subtotal colectomy. We
used Hand-Port assist devise that we have been familiar
in the past experience. The wound was about 7 ¢cm in size
(same as glove size) and 1-2 cm larger than the
conventional laparoscopic colectomy Fig. 1, 2. Then the
hand m the abdomen was used to localize the tumor m the
lumen, help in dissection that could be much more difficult
to achieve by conventional laparoscopic techmique and
dissect around the huge tumor and mobilize it out of
the pelvic cavity. For the left side coleltomy, ligation
of mesenteric vessels was done with laparoscopic
technique or via hand port wound Fig. 3a, b. Right
sided anastososis was performed extracorporeally
with hand sewn or staples; left-sided anastomosis was
hand-sewn extracorporeally or transrectal double-stapled
intra-abdominally depending on the location of the lesion
Fig.4a, b. In addition, the wound was protected with Hand
port system or plastic sheet during the retrieval of the
specimen.
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Fig. 2a: Ligation of mesenteric vessels t b: Delivery of
specimen with adequate margin and mesocolon
¢ extracorporeal bowel anastomosis were done
through the HandPort

Different types of colectomy in two groups were
carried out in a standard fashion from the oncological
point of view. Our study also included patients with
extraperitoneal rectal cancer at very low position with very
low colorectal anastomosis. We performed TLAR with
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Fig. 3: Ligation of mesenteric vessels

laparoscopic dissection

during

Fig. 4: The incision for the Hand Port was slightly larger
than that of appendectomy and usually heals well

Total Mesorectal Excision (TME) as in open surgery and
the preventive colostomy or ileostomy was occassionally
used. The colon was reconstructed within one month or
one year of the initial operation. Conversion from
laparoscopic surgery to open method was allowed at the
surgeon’s discretion for the patient’s safety in terms of
technical difficulties, the presence of associated
conditions, or inadequate oncologic margins.

Postoperative care, including early feeding and
narcotic use was according to the surgeon’s standard
practice. Most of the patients were given intravenous
PCA for postoperative analgesics and refeeding was
initiated after the first flatus. But routine oral intake was
only allowed on the fourth postoperative day. All the
patients were also encouraged for getting out of bed and
early ambulation. The patient was discharged when
normal feeding was accepted and he or she was safe to
leave the hospital
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Table 1: Patient’s demographics

Group 1 (HALC)N=25  Group 2 (Open) N=19 pvalue Group 3 (HALC) Y > 65N=11  Group 4 (Open) Y > 65 N=7 p value

Age (year) 62.56 63.53 NS 73.64 71.86 NS
M/F 11714 811 NS 6/5 3/4 NS
ASA 1.8 1.58 NS 2 1.57 NS
BMI 25.39 2225 NS 25.90 21.56 NS
BMI>28 8/25 219 NS 2/11 1/7 NS
NS : Nonsignificant Open-Open colectorny
Table 2: Different locations and procedures

Halc No.%% Open No.% Total
Location
Right colon 5(200%) 4 (21%) 9
Sigmoid 1 (4%) 1 (5.25%) 2
Rectal 19 (76%%) 14 (73.75%) 33
Total 25 19 44
Procedures
Right hemicolectomy 5(20%) 4 (21%) 9
Left hemicolectomy 1 (4%g) 1(5.25%) 2
Low Anterior Resection 15 (600%0) 9 (47.36%) 24
Abdominoperineal Resection 4(16%) 5 (26.3900) 9
Total 25 19 44

No difference between two groups by X2 test

Study design: The patients were mainly grouped into 2
groups and the patients over 65 year old in each group
were selected for further evaluation. The group 1
composed of HAL patients in all age, the patients in the
group 2 were operated by conventional open surgery, the
group 3 (subgroup of 1) mcludes HAL patients with the
age more than 65yrs and the group 4 (subgroup of 2)
comprised of patients more than 65 years old using open
method. All the patients of colon cancer in different
locations with correlated operative procedures were
mcluded m this study. All the patients admitted on
Tuesday and Thursday were assigned for hand assisted
laparoscopic colectomy by the author. Other senior
surgeons in the same team were responsible for the open
colectomy. The patients with acute total obstruction with
severe ileus, with acute hemorrahage, with perforation and
peritonitis, with unstable vital signs and with previous
operation with severe adhesion were excluded from thus
study. Then the data of four groups were compared and
analysed statistically using Fisher’s and T test . The P
value less than 0.5 was considered as significance.

Follow-up: The follow up period ranges between 30
months to 54 months with the median follow up period of
36 months. The neoadjuvant therapy was given to every
patient with Duke C ( lymphnode metastasis) for colon
cancer and radiation was added for the rectal cancer.
CCRT was also administered for the rectal cancer with
deep invasion (Duke B2). Patients were evaluated for
tumor recurrence as follows: Physical examination,
mcluding checking of tumor recurrence at wound sites
and carcinoembryonic antigen testing every three months
for first two years and then every six months for five
years, colon evaluation mcluding colonoscopy and/or
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colon radiography, one year after initial operation and
then every three years; and chest radiography, every six
months for two years and then annually.

RESULTS

From January 2002 to December 2004, 25 consecutive
patients with colorectal cancer at different sites were
operated with HALC technique by a single laparoscopic
surgeon and another 19 patients with colorectal cancer
with similar locations and staging were treated with
traditional method by another four surgeons of the same
team in a teaching hospital simultaneously. These two
groups were well matched for age, gender and ASA score,
but mean BMI was higher in group T Table 1. The different
locations of the cancer and procedures in both groups
were showed in Table 2. The oncological characteristics
of the operation mcluding size of specimen, number of
lymph-nodes and cancer staging were described
Table 3. The operative data and immediate outcomes
compared between the correlated groups were summarized
in Table 4. The surgeon can explore the abdomen with a
hand and so obwviates the need for tattoomng of larger
lesions preoperatively or intraoperative colonoscopy.
There was no conversion in HALC group. A prophylactic
loop ileostomy was created 2 m HALC group and one in
open group. The OR time was significantly longer in the
HALC group than the control group and the elderly
patients of the laparoscopic group took shorter OR time
m comparison with the young aged patients operated with
the same techmique. Regarding the data associated with
immediate postoperative pain, there was no definite
difference on pain score, number of Demerol injection and
the time of getting out of bed between these groups.
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Table 3: Cancer characters

Group I Group II

Specimen size Mean{range)cm 14.27(3.5-31) 17.13(4.7-36)
LN numbers 8(3-18) 9.7 (2-22)
Cancer staging
CI8 2 1
Stage I 11 5
I 6 8
I 6 5
Total 25 19
Table 4: Immediate cutcormes

Group 1 N=25 Group 2 N=19 p value Group 3 N=11 Group 4 N=7 p value
OR time (mins) 302.60 183.68 S 245.82 172.14 S
Pain score 3 (days) 3.64 4.37 NS 3.27 4.57 S
Pain score 7 (days) 1.44 1.32 NS 1.09 1.43 NS
Out of Bed (days) 2.24 232 NS 2.64 2,71 NS
Ambulation, >100M (days) 4.88 7.11 S 5.18 7.14 S
Oral resumption(days) 5.36 7.11 S 5.18 7.14 S
Total Demerol injection 1.08 1.11 NS 0.36 1 NS
WI 1 4 -NS - - -
LOS (days) 848 11.11 S 7.55 10.43 S

OR time-Duration for operation, Pain score 3 or 7- Postoperative days before pain score 3 or 7, Out of bed-Time for getting out of bed, T.OS-Length of

stay,S-Significant, NS-Non-significant 8: p<0.05

Table 5: Alternative comparison

Halc Y=<.65 N =14 Open Y= 65 N =7 p value Halc Y > 65N =11 Open Y=< 65 N=12 p value

OR time 347.21 172.14 8 245.82 19042 S
BMI 25 21.6 NS 25.9 22.6 NS
LOS 9.36 10.43 NS 7.55 11.5 S
Ambulation 4.64 7.14 8 5.18 7.08 S
Pain score 3 393 4.57 NS 3.27 4.25 S
Pain score 7 1.71 1.43 NS 1.09 1.25 NS
Oral resumption (days0 5.36 7.14 S 5.36 7.17 S

S: p<0.05

Table 6: Analysis of Correlations for HALC

Age vs OR time + r<0
Agevs LOS

BMI vs OR time i r>0
BMI vs LOS

BMI # Flatus

OR time vs Flatus i r>0
OR. time vs Oral Resumption t r=0
OR time vs Ambulation

OR time vs LOS i r>0
Ambulation vs LOS T r=0

r-regression, r < O-reverse relation, r > (-Linear correlation, F test, A
(p=0.05)

Table 7: Comparison between the first half and latter half in HHALC patients

First halt N=12 Remainder, N=13 P value
OR time (min)  348.83 (132.82) 259.92(58.41) p<0.05
LOS (day) 9.75(3.79) 7.31(1.03) p=0.05

However there was statistical significance in ambulation
more than 100 meters and recovery of the intestinal
function favorable in HALC groups both for the
comparison between the two comparing whole groups
(group 1 vs group 2) and for the other two groups of
elderly patients (group 3 vs group 4). Both these
functional recovery was also true even if we compared
between the two other different pairs 1.e the younger
patients in HALC group vs the elderly patients in control
group and the elderly patients in HALC vs the younger

patients n control group Table 5. It also translated that a
profound reduction of LOS in both HALC groups. During
the analysis of HALC group itself, it was interesting to
find that OR time 1s the mainstay in relation with flatus
passage, initiation of oral feeding and ambulation and it in
turn promoted the early discharge for home Table 6. Tt was
also proved to be true when we compared the former 10
patients with the latter 15. The shorter the operative time,
the shorter LOS did it take for hospitalization Table 7. At
the same time, we could also realize that there was a
significant learning curve for the HALC method. Two
patients in group I (225, 8%) and three patients in group
IT (3/19, 16%0Y) came up with recurrence. One m each
group showed recurrence in colon and the remainder
sustamned liver metastases. They all are rectal cancers
except one case of transverse colon cancer who recurred
colon cancer 42 months after operation in contrast to the
early recurrence (6-18months) for the rectal cancers. All
the patients i both arms were still alive until the last
follow-up recently.

DISCUSSION

We all agree that laparoscopic surgery 1s favorable
for its rapid recovery in physical activity, gastrointestinal
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function and cosmetic advantage. However, there are
several obstacles for the substantial development of the
laparoscopic approach for some advanced surgery. These
concems includes not only the cost and technical
demanding for the modern surgery but also tumor seeding
of the wound from chimney effect by forceful gushing of
gas through the wound, tumor recurrence and long term
survival if colorectal cancer patients were mcluded.
Although laparoscopically assisted colectomy was
applied for colon resection as early as 1990, the procedure
was has not been widely accepted by surgeons. It is really
a wise 1dea to put a hand into the peritoneal cavity for
safer, faster and more feasible technique for solution of
these difficulties. HALS 13 a newly developed techmque
that was first described m 1994, It is logical to consider
that this promising hybrid of laparoscopic and open
surgery, HAL.C, is easier and faster to do than the
conventional laparoscopic assisted colectomy. But we
have been concerning whether it affects the rapid
recovery and more chance of cancer seeding and infection
because of the larger wound. But we can clearly see in our
experiment that these patients still have significant
advantages i recovery both in physical activity and GI
function. HAL.C group revealed a good result in infection
rate, GI function, physical activity and length of stay
Table 4, 5. We noted that the duration after operation to
reach the pain score of 7 by VAS or getting out of bed
condition are not much significant among these group. Tt
was clearly understood that the mtensity of the pam in
the early period may not be much different between large
and small wounds. Tt might be probably due to Patient
Controlled Anesthesia (PCA ) use m the immediate
postoperative period. However, the difference was found
more substantial in functional remission by measuring the
ambulation for some distance. From these point of view,
we can easily understand that why the LOS of patients in
HATL group was significantly shorter. Such a meaningful
result was magmified in the high BMI (above 28) and the
elderly patients. Intracoperative ventilation of obese
patients is more often problematic than in normal-weight
patients, largely because the static pulmonary compliance
of obese patients 15 30% lower and thewr respiratory
resistance is 68% higher than normal. The respiratory
reserve 1s thus reduced, with a tendency to hypercarbia
and respiratoey acidosis. Pandya et al.™ have shown that
the conversion rate is higher in patients with a body mass
mdex BMI) > 29 due to increased technical difficulties. A
similar conclusion was reached by Pikarsky ef al. who
reported a higher conversion rate in patients with a
BMI > 30", We didn’t find such a condition in our study
though higher BMI patients spent more OR time than
the non-obese ones. The elderly in the HALC group
(group 3) went home earlier than the counterparts in
open group (group 4) and such effect was also seen n
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comparison between the two whole groups (group 1 vs
group 2). The longer period of OR time in HATLC group did
not have a negative affect on recovery when compared
with the open group but it is associated with less
favorable result if we analyse these factors among the
HALC group itself. Surprisingly we noted that the OR
time for the elderly in HALC group was significantly lower
than that of the younger patients. It might be due to more
careful mampulation and better sense of time control n
these older high-risked patients by the surgeon as well as
anesthesiologist during operation. On analysis of the
HALC group, we also realized that the age and obesity
factors were correlated reversely and directly with OR time
respectively though each factor itself had no effect on
LOS . The gastromtestinal recovery and LOS, however,
were influenced by the OR time significantly. The shorter
OR time was associated with early resumption of GI
function and therefore promote early discharge also
Table 6. OR time itself however did not change the time of
physical recovery. Longer operative time m patients with
high BMI did not delay the effective ambulation. But early
ambulation really helps in shortening of hospital stay. It
proved that mimmal invasive surgery with small wounds
are the mamstay for early ambulation because of less pain
and minor trauma to the abdominal wall It was also
proved that the shorter the OR time in the latter 15 cases
came out with the result of shorter hospital stay compared
with the former 10 cases Table 7. Therefore shorter OR
time with less insult in general condition 1s still important
for rapid and smooth recovery among the patients with
HAILC though it is not significant if we compare with open
colectomy. Most surgeons agree that the LC 1s a difficult
procedure to learn and presents the challenge of a long
learning"*. During the surgeon’s first 50 LC, for
example, the chance of conversion to an open operation
averages approximately, 25% (1). Simultaneously, it will
explain that learning curve is also very important for the
immmediate outcomes of the operation. However it must be
less steep than that of the LC and it was proved mn our
study with zero chance of conversion and also in other
similar series™'>'. The minimally invasive approach has
rarely been proposed for rectal cancer surgery and it 1s
advised to be done only after being familiar with other
laparoscopic procedures such as right hemicolectomy due
to technical demanding for total mesorectal excision and
low colorectal anastomosis close to the pelvic floor . In
contrast, we did not feel such a significant difference
when accomplishing the procedure with HALC techmique
though it was slightly more pain-staking.

We proposed that laparoscopic colectomy for
colorectal surgery should be energetically developed for
more widely use. There are several reasons for this
suggestion. We all realize that the laparoscopic techmque
18 not so popular with the exception for the laparoscopic
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cholecystectomy and laparoscopic appendectomy in
general surgery because of several reasons. Failure of
activation of motivation of our colleagues to perform
laparoscopic surgery is the most important factor.
Hospital may be reluctant for the expense of substantial
amount of the cost on the setting of the laparoscopic
facility ncluding operative theater and related instruments
without much benefit on its budget. Our national
insurance policy does not include the payment for such
an expensive surgery. At the same time, more manpower
and working h are needed for several extra works and the
necessity of teamwork to accomplish an advanced
laparoscopic surgery is sometimes very frustrating for a
surgeon to organize. On the other hand, we can not prove
that the laparoscopic techmque i1s preferable mn every
aspect at least with randomized control study though we
will not deny that it is favorable in some aspects than
traditional open surgery. Only a few surgeons in some
large medical center can do it and usually they present a
very small group m each hospital. Most of the surgeon
are busy and burden with work load due to shortage of
medical graduates enrolled as surgeons and so it is
unfeasible for most of the surgeons to use much of their
time in doing laparoscopic surgery. As a matter of fact,
the laparoscopic technique especially for the advanced
surgery were not widely performed and our people
ultimately lose the chance of enjoying such a modernized
surgery. So we think that it 1s time for us to find out a way
to overcome this obstacle. Takegami et af. introduced a
minilaparotomy technique which can perform all the
operative procedures through incisions measuring 3-7 cm
length with earlier recovery, short hospital discharge and
good oncological clearance. The size of the wound was
very similar to those of the LC and HALC. The drawbacks
were that this techmque could not be used for colon
cancer requiring dissection of the splenic flexure and it
may be too difficult to perform in extremely obese
patients'. Therefore the hand-assisted laparoscopic
surgery especially the colectomy for cancer should be one
of the problem-solving methods. We have several reasons
to support it. As we have introduced more than one and
a half decades of laparoscopic application to our
clinical practice, most of our general surgeons are
now prerequisite with laparoscopic skill at least in
some kinds of less advanced laparoscopic surgery
such as laparoscopic cholecystectomy, laparoscopic
appendectomy, laparoscopic splenectomy and
laparoscopic adrenalectomy. A short learning curve given
to our enthusiastic laparoscopic surgeons will not be too
difficult to combine our traditional skill of open surgery to
the laparoscopic manipulation. Although it 15 considered
to be an easier method 1 comparison to the conventional
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LC, it still needs a considerable learning period as we have
seen in our study. We also agree that cancer lesions are
usually free from difficult adhesion and mflammatory
change 1n contrast to some bemgn inflammatory diseases
such as diverticulitis and so increases feasibility of our
surgical performance. Cancer seeding, especially around
the wound and recurrence are the mam factors that we
were reluctant to do LCU was also documented
recently that the incidence was not specifically higher for
laparoscopic procedure if we pay attention in preventive
measure during operation from spreading™™. We also
revealed as mentioned above that there was no increase
in rate of recurrence or metastasis in laparoscopic
group with the median follow-up period of 36 months
(range 30-54 months). It was also true in the other similar
studies™ . Regarding the adequacy of laparoscopic
procedure in terms of oncological points of view, the
mumber of the lymph nodes and size of the specimens
were comparable for these two methods” ™. In addition
to that enough cases of colon cancer cases are available
in every level of hospital and well establishment of this
HALC technique in practice may be very helpful not only
for the patients but alse hospital can set up facility for
this kind of surgery with a relatively simple and cheaper
facility. The next important point for us is that we can do
such kind of operation without much tension and only a
few min longer OR time 1s spent for excellent result. In
another wards, HALC simplifies difficult intraoperative
situations, therefore reducing the OR time and the need
for conversion. We also prove that the longer the
practice, the shorter 1s the OR time for the different types
of operation. Generally, we can finish HALC with 30-60
min longer than that of open surgery. Therefore this
technique 15 good for the patients, surgeons, hospitals
and even for the disease itself. Therefore, we suggest that
this procedure should be developed and well established
within a next few years for most of the surgeons in every
level of hospitals and we hope that it will be the
second revolutionary surgery following laparoscopic
cholecystectomy within several years i the near future.
Fig. 5.
Some  experienced  surgeons with
conventional laparoscopic colorectal surgery might not

dealing

very comfortable to replace conventional laparoscopic
colectomy with this method The reasons are that they
can perform the conventional laparoscopic colectomy
comfortably without making a 1 to 2em larger wound for
wsertion of hand, HALC meakes more wyury due to
prelonged stretching of wound around the forearm'®*!!
and the hand inside abdomen probably malkes
laparoscopic method less attractive. Most of the authors,
however, accept the hand insertion 1s useful to prevent
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Fig. 5. The favorable effect and interrelationship of the
HALC with disease, patients, surgeon and
hospital may be crucial for universal development
of the HALC in the near future

conversion by helping in dissection of some difficult
colorectal cases and immediate hemostasis in case of
bleeding complication and a bridge stone for traiming
unskilled surgeons. HALS Study Group did not advocate
the routine use of hand-assisted devices as a replacement
for laparocopic colectomy due to the gas leakage causing
loss of pneumaperitoneum™*¥. But the improvement in
hand-assist devices nowadays can achieve the airtight
seal during the entire operative procedure™*!. Targarona
and colleagues tend to reserve the
techmque for help in difficult operations to mimimize their
conversion rate because HALC has lugh inflammatory
response such as in C-Reactive Protein (CRP) and
mterleukin-6 was noted in different time points in the first
five postoperative days™” and concern about the impact

hand-assisted

on the long term survival and length of free disease free
survival " However the learing curve for LC is deep
and the rate of conversion to open surgery is high
with the range from 17 to 42%**). Naar and cclleagues,
from Madford, MA, on the other hand, suggested at the
10" International Congress of the Society of Laparoscopic
Surgeons in 2001 that hand-assisted laparoscopic
colectomy should replace standard laparoscopic
colectomy™. Nakajima and partners emphasized in their
paper that the advantages of HALS were still obvious in
performing total colectomy though their surgical team has
applied laparoscopic surgery to colorectal practice for
more than a decade and had already performed > 1000
laparoscopic colorectal operations™. Actually, we feel
that the difference of length of wound between 6 and 7 cm
for LC and HALC respectively are not the pomt for
argument as 1t 1s so small that it can be negligible.
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In addition, using of hand assistance only after the
dissection of most part of surgery may reduce the total
time of stretching of the wound by Hand port and thus
reduces  the  possible unfavorable  biological
consequences of HAT.C.

Although there were multi-center clinical trails
randomizing patients with colon cancer to either
laparoscopic or open resection were mitiated m the mid
1990s to access the oncological safety of laparoscopic
surgery, none of these randomized trials has vet
accumulated sufficient data that would enable reliable and
defimtive assessment of laparoscopic colectomy for
cancer™. A minimum follow-up period of 3 years is
required to establish cancer-free survival rates as the
recurrence rate in colorectal surgical patients who
undergo curative resection 1s-20-30%; >90% of recurrence
are detected within 3 years?. The probable higher
incidence of cancer seeding on the wound due to gas
leakage and larger incision wound was also solved by
non-touch technique, gentle mampulation, protection of
wound with Hand port or plastic sheath. Qur data with the
medain follow up period of more than two and a half years
also support the proposal that laparoscopic approach
possesses the same oncological results compared to the
open technique. Very few randomized trials of HALC
dealing with colorectal cancer had been reported before™”
and our study should be the only randomized controlled
trial describing HALC for colorectal cancer at different
portions in various stages with the follow up period of
three years. We are also happy with the recent favorable
oncological clearance mcluding resection margin, lymph
nodes yield and wound recurrence and over all survival in
laparoscopic patients especially in the stage TII
patients[44’28’39].

As we all know the total laparoscopic colorectal
surgery (intraabdominal vascular ligation as well as bowel
anastomosis) was attempted by surgeons at the
beginning and it is almost totally replaced by laparoscopic
assisted colectomy now. This 15 because the latter one s
more pragmatic than the former one in clinical practice.
We believe the HALC will also follow this kind of
revolution and more and more surgeons especially the
new comers will be willing to accomplish colorectal cancer
cases by this method. We also realized that msertion of
the hand only after the dissection and mobilization of the
colon including the narrow spaces such as flexures and
deep pelvic cavity and identification of critical structures
{e.g-mesenteric vessels, ureter) is preferable to putting the
hand from the beginning. Then the complex portions of
dissection such as T colon mobilization and deep pelvic
peri-rectal mobilization was helped by hand manupulation.
It also avoids crowding of hand among the mstruments
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doing dissection at the narrow angle and shorter duration
of stress due to a stretch of wound by the hand. We
should also note that there are several studies proving
that hand assisted Laparoscopic Donor Nephrectomy
(LDN) is more beneficial for graft survival by reducing
warm ischemia time and operative time though an incision
wound for retrieve of the donor kidney for conventional
L.DN is cosmetically superior than the incision for hand
assisted surgery”***". For HALC, such a problem does not
exist.

We have adequate as well as increasing number of
colorectal cancer in our community and 1.C is encouraged
by the recent promising multicenter study report™*". But
many cases of colorectal cancer were not operated by this
method. Only about 10 % of colorectal cancer cases in our
hospital were performed with laparoscopic technique and
only 3% of cases are accomplished by laparoscopic
method world wide even in the referral medical center
because of shortage of time, facility and experienced
surgeons. It could be corrected by adding HALC as a
routine performance by the inexperienced surgeons as a
stepping stone for conventional 1.C, a tool for training of
skill, wider use for the difficult cases, interim technique
before conversion from I.C and an alternative technique
for the busy surgeons in the busy centers. Because of its
easier technique, safety, lesser time consumption and less
expensive cost, we expect its more common use in
different levels of hospitals rather than a very few experts
are doing for a limited number of patients in a few referral
centers with conventional L.C. From the patient’s point of
view, it is grateful to see more hospitals and surgeons are
available for serving such surgical intervention without
loosing the advantage of minimal invasive surgery. After
all, we believe that HAT.C should be a standard procedure
or at least a widely used laparoscopic technique for
treatment of colorectal cancer, it is technically more
feasible, safe, less conversion rate, cost effective and no
negative affect on oncological results.

REFERENCES

1. Litwin, DEM., A Darz, J. JTakimowicz and J.J.
Kellye et al, 2000. Hand-assisted laparoscopic
surgery(HALS) with the HandPort system:initial
experience with 68 patients. Ann. Surg., 231: 715-723.

2.  Targarona, EM., E. Gracia, J. Garriga, Martinez-Bruc,
M. Cortes, R. Boluda and L. Lerma, 2002. Prospective

trial  comparing  conventional
laparoscopic  colectomy  with  hand-assisted
laparoscopic colectomy. Surg. Endosc, 16: 234-239.

3. Kang, 1.C, MH. Chung, P.C. Chaoand C.C. Yeh,
et al, 2004, Hand-assisted laparoscopic colectomy vs

open colectomy: A prospective randomized study.
Surg. Endosc, 18: 577-581.

randomized

57

4,

10.

11

12.

13.

14.

15.

Maartense, S., M. Dunker, I.F. Slors and D.J.
Couma et al, 2004, Hand-assisted Laparoscopic
Versus open restorative Proctocolectomy With ileal
Pouch Anal Anastomosis:A Randomized Trial. Ann.
Surg., 240: 984-992,

Bemelman, W.A., I. Ringers, D.W. Meyjer De,
C.W. Wit, 1], Bannenberg, 1996. Laparoscopic-
assisted colectomy with the dexterity pneumo
sleeve.Dis Colon Rectum 39:59-61.

Pietrabissa, A., C. Moretto, A. Carobbi, U. Boggi,
M. Ghilli and F. Mosca, 2002. Hand-assisted
laparoscopic low anterior resection: Tnitial experience
with a new procedure. Surg. Endosc, 16: 431-435.
Sjoerdsma. W., D.W. Meijer, A. JTansen, K.T. Den
Boer, C.A. Grimbergen, 2000. Comparison of
efficiencies of tlree techmques for colon surgery.
J. Laparcendosc Adv. Surg. Tech A, 10: 47-53.
Sprung, 1., D.G. Whalley, T. Flacone, D.O. Warner,
R.D. Hubmayr and J. Hammel, 2002. The impact of
morbid obesity, pneumoperitoneum and posture on
respiratory system mechanics and oxygenation
during laparoscopy. Anesth Analg, 94: 1345-1350.
Pandya, 5., I.T. Murray, J.A. Coller and I..C. Rusin,
1999, Laparoscopic colectomy :indications for
conversion to laparotomy. Arch. Surg., 134 471-475.
Pikarsky, A.J., Y. Saida, T. Yamaguchi, S. Martinez,
W. Chen, E.G. Weiss, I.J. Nogueras and S.1D. Wexner,
2002. Is obesity a high nisk factor for laparoscopic
colorectal surgery? Surg. Endosc, 16: 855-858.
Bemnett, CL., S.J. Stryker, M.R. Ferrewra, J. Adams
and R'W. Beart Ir, 1997. The learmng curve
for laparoscopic colorectal surgery. Preliminary
results from a prospective analysis of 1194
laparoscopic-assisted colectomies. Arch. Surg.,
132: 41-44.

Senagore, AT, M.A. Luchtefeld, .M. Mackeigan,
W K. Ruffin, C.F. Melick, 1995. What is the learning
curve for laparoscopic colectomy? Am. Surg.,
61: 681-685.

Schlachta, CM., J. Mamazza, P.A. Seshadri, M.
Cadeddu, R. Gregoire and E.C. Poulin, 2001 . Defining
a learmmng curve for laparoscopic colorectal
resections. Dis. Colon Rectum, 44: 217-222.
Wishner, I.D., I W. Baker Ir, G.C. Hoffiman, G.W.
Hubbard 2nd, R.J. Gould, S.D. Wohlgemuth, 1995.
Laparoscopic-assisted colectomy. The
curve. Surg. Endosc, 8 1179-1183.
Nakajima, K., SW. Lee, C. Cocilovo, C. Foglia,
T. Sonoda and T.W. Milsom, 2004. Laparoscopic total
colectomy: Hand-assisted vs standard technique.
Surg. Endosc, 18: 582-386.

learning



16.

17.

18.

19.

20.

21.

22

23.

24,

25.

26.

27.

28.

Surg. J., 1(2-4): 49-59, 2006

Poulin, E.C., I. Mamazza, C.M. Schlachta, R. Gregoire
an N. Roy, 1999. Laparoscopic resection does not
adversely affect early survival curves in patients
undergoing surgery for colorectal adenocarcimoma.
Am. Surg., 229: 487-492.

Takegami, K., Y. Kawaguchi, H. Nakayama, Y.
Kubota and H. Negawa, 2003. Minilaparotomy
approach to colon cancer. Surg Today, 33: 414-420.
Fodera, M., M.T. Pello, U. Atabek, R.K. Spence, I.B.
Alexander and R.C. Camishion, 1995. Trocar site
tumor  recurrence  after  laparoscopic-assisted
colectomy. J. Laparoendosc Surg., 5:259-262.
Hubens, G., M. Pauwels, A. Hubans, P. Vermeulen,
E. Van Marck, E. Eyskens, 1996. The mfluence of a
pneumoperitoneum on the peritoneal implantation of
free mtraperitoneal colon cancer cell. Surg, Endosc,
10: 809-812.

Jones, D, W. Guo and R. MK, 1995. Impact of
pneumoperitoneum on trocar site implantation of
colen cancer 1n hamster model. Dis Colon Recturn,
38 1182-1188.

Wexner, S., S. Cohen, 1995. Port site metastases after
laparoscopic  colorectal surgery for cure of
malignancy. Br J. Surg., 82: 295-298.

Lacy, AM., S. Delgado, I.C. Garcia-Valdecasas, A.
Castells, M. Pique, L. Grande, J. Fuster, EM.
Targarona, M. Pera, J. Visa, 1998. Port site metastases
and recurrence after laparoscopic colectomy: A
randomized trial. Surg. Endosc, 12: 1039-1042.
Lord, 5., S. Larach and A. Ferrara, 1996. Laparoscopic
resection for colorectal carcinoma-a three year
experience, Dis. Colon Rectum, 39: 148-154.
Ortega, A., R. Beartand G. Steele, 1995. Laparoscopic
bowel surgery registry: Preliminary results. Dis.
Colon Rectum, 38: 681-686.

Falk, P.M., R.W. Beart, 3.D. Wexner, A.G. Thorsen,
D.G. Jagelman, 1.C. Lavery, O.B. Iohansen and
R.I. Fitzgibbons Jr., 1993. Laparoscopic colectomy: A
critical appraisal. Dis. Colon Rectum, 36: 28-34.
Hoffman, G.C., IW. Baker, C.W. Fitchett, J.H.
Vansant, 1994. Laparoscopic-assisted colectomy.

Initial experience. Amn. Surg. and imaging
techniques. Dis. Colon Rectum, 39: 74-79.
Hoffman, G.C, IW. Baker, IB. Doxey,

G.W. Hubbard, W.K. Ruffin and T A. Wishner
1996. Minimally invasive surgery for colorectal
cancer. Imtial follow-up. Ann. Surg., 223: 790-798.
Nelson, H., D.J. Sargent, H.S. Wieand, J. Fleshman
and M. Anvari ef al. 2004. Ota D.A comparison of
laparoscopically assisted and open colectomy for
colon cancer. The Clinical Outcomes of Surgical
Therapy Study Group. N Engl T. Med., 350: 2050-
2059,

58

29.

30.

31.

32

33

34.

35.

36.

37.

38

39.

40.

42.

Patankar, S.K. and W. Lee, 2004. Current status of
laparoscopic resection for colorectal cancer. J. Clin.
Gastroenterol, 38: 621-627.

Veldkamp, R, M. Gholghesaei, H.J. Bomjer,
DW. Meijer and M. Buunen et af, 2004
Laparoscopic resection of colon cancer. Consensus
of the European Association of Endoscopic Surg.
(E.AE.S) Surg. Endosc, 18: 1163-1185.

Targarona, E.M., E. Gracia, M. Rodriguez, G. Cerdan,
I. Garriga and M. Trias, 2003.
Hand-assisted laparoscopic surgery. Arch Surg.,
138: 133-141.

Boland, T.P., RE. Kusminsky, EH. Tiley, 199¢.
Laparoscopic mini-laparotomy with manipulation:
The middle path. Mimim Invasive Ther., 2: 63-7.
Romanell:, TR., I.J. Kelly, DE. Litwm, 2001.
Hand-assisted laparoscopic surgery in the United

C. Balague,

States: an overview. Sem Laparosc Surg., 8: 96-103.
Balantyne, G.H. and P.F. Leahy, 2004. Hand-assisted
laparoscopic colectomy. Evolution to a Clinically
Useful Teachnique. Dis. Colon Rectum, 47: 753-65.
Hartley, TE., B.J. Mehigan, AW. MacDonald,
PW. Lee and JR. Monson, 2000. Patterns of
recurrence and survival after laparoscopic and
conventional resections for colorectal
Ann. Surg., 232: 181-186.

Lacy, AM., S. Delgado, I.C. Gracia-Valdecasas,
A, Castells, IM. Pique, L. Graande, J. Fuster,
EM. Targarona, M. Pera, J. Visa, 1998. Port site
metastases

carcinoma.

and recurrence after laparoscopic

colectomy: A randomized trial. Surg. Endosc,
12:1039-1042.

Stochi, T.. and H. Nelson, 1998. Laparoscopic
colectomy for colon cancer: trial update. I. Surg.
Oncol., 68: 255-267.

Whelan, R L., 2001. Laparotomy, laparoscopy, cancer
and beyond. Surg. Endosc, 15: 110-115.

Ramos, JM., RW. beart, R. Goes, A.E. Ortega,
R.T. Schlinkert, 1995. Role of laparoscopy
colorectal surgery: a prospective evaluation of 2000
cases. Dis. Colon Rectum, 38: 494-501.

Senagore, A.J, M.A. Luchtefeld, JM. Mackeigan
and W.P. Mazier, 1993. Open colectomy versus
laparoscopic colectomy: Are there differences? Am.
Surg., 59: 549-533,

Naar, D., A Alkoraishi and D.G. Begos, 2001.
Comparison of laparoscopic hand-assisted versus
total laparoscopic colectomy. J. Soc. Laparoendosc
Surg., pp: 5-380.



43.

44,

Surg. J., 1(2-4): 49-59, 2006

Hida, I, M. Yasutomi, K. Shindoh, M. Kitacka,
K. Fuyjimoto, 8. Leda, N. Machidera, R. Kubo,
E. Morikawa. H. Inufusa, M. Watatam and K. Okuno,
1996. Second-look operation for recurrent colorectal
cancer based on carcinoembryonic antigen and
imaging techniques. Dis. Colon Rectum, 39: 74-9.
Franklin MLE., G.B. Kazntsev, D. Abrego, I.A. Diaz-E,
I. Balli, I.L. Glass, 2000. Laparoscopic surgery for
stage TIT colon cancer long-term follow-up. Surg.
Endosc., 14: 612-616.

59

45.

46.

Slakey, D.P., I.C. Wood, D. Hender, R. Thomas and
S. Cheng, 1999. Laparoscopic

nephrectomy: Advantages of the
method. Transplantion, 68: 581-583.
Wolf, I.S. Ir, TD. Moon and 3.Y. Nakada, 1998.
Hand-assisted
Comparison to standard laparoscopic nephrectomy.
I. Urol., 160: 22-27.

living donor
hand-assisted

laparoscopic nephrectomy:



