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Abstract
Background: Two-port laparoscopic cholecystectomy
has been reported to be safe and feasible. However,
whether it offers any additional advantages remains
controversial. This study reports a randomized trial that
compared the clinical outcomes of two-port laparo-
scopic cholecystectomy versus conventional four-port
laparoscopic cholecystectomy.
Methods: One hundred and twenty consecutive patients
who underwent elective laparoscopic cholecystectomy
were randomized to receive either the two-port or the
four-port technique. All patients were blinded to the type
of operation they underwent. Four surgical tapes were
applied to standard four-port sites in both groups at the
end of the operation. All dressings were kept intact until
thefirst follow-up1weekafter surgery.Postoperativepain
at the four sites was assessed on the first day after surgery
using a 10-cm unscaled visual analog scale (VAS). Other
outcome measures included analgesia requirements,
length and difficulty of the operation, postoperative stay,
and patient satisfaction score on surgery and scars.
Results: Demographic data were comparable for both
groups. Patients in the two-port group had shorter mean
operative time (54.6 ± 24.7 min vs 66.9 ± 33.1 min for
the four-post group; p = 0.03) and less pain at individual
subcostal port sites [mean score using 10-cm unscaled
VAS: 1.5 vs 2.8 (p = 0.01) at the midsubcostal port site
and 1.3 vs 2.3 (p = 0.02) at the lateral subcostal port site].
Overall pain score, analgesia requirements, hospital stay,
and patient satisfaction score on surgery and scars were
similar between the two groups.
Conclusion: Two-port laparoscopic cholecystectomy re-
sulted in less individual port-site pain and similar clinical
outcomes but fewer surgical scars compared to four-port
laparoscopic cholecystectomy. Thus, it can be recom-
mended as a routine procedure in elective laparoscopic
cholecystectomy.
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Laparoscopic cholecystectomy (LC) has replaced open
cholecystectomy as the standard procedure for gall-
bladder removal whenever possible. Recent develop-
ments regarding LC have been directed toward reducing
the size or number of ports to achieve the goal of minimal
invasive surgery [1, 2, 4–8]. The utilization of laparo-
scopes with operating channels made two-port LC
technically feasible [5, 7]. Although several case series
have reported the advantages of two-port LC in terms of
better patient satisfaction and less postoperative pain,
none have compared two-port LC with the conventional
four-port LC in a randomized manner [5, 6, 8]. Whether
two-port LC is superior to conventional LC has not been
determined in the literature. We report a prospective
randomized controlled trial that compared the clinical
outcomes of two-port laparoscopic cholecystectomy
versus conventional laparoscopic cholecystectomy.

Materials and methods

We prospectively recruited consecutive patients aged 18–75 who were
indicated for elective LC into this study. Exclusion criteria included
patients with bleeding tendency (International normalized ratio [INR]
> 1.5 or platelet count < 100 · 109) or American Society of Anes-
thesiologist class III or higher. All procedures were performed or
closely supervised by experienced specialist laparoscopic surgeons who
had performed more than 100 conventional LCs and at least 20 two-
port LCs prior to the study. All patients signed informed consent for
the randomization and procedure.

Patients were randomized to receive either two-port (two-port
group) or conventional LC (four-port group) after satisfactory general
anesthesia. An 11-mm supraumbilical port, a 5-mm subxyphoid port,
and two 5-mm subcostal ports were used in four-port LC. We adopted
the single surgeon technique in the four-port LC using zero-degree
operating telescopes. In two-port LC, an 11-mm supraumbilical port
and 5-mm subxyphoid port were used. Our technique for two-port LC
has been reported elsewhere [5, 7]. Briefly, we used a modified oper-
ating telescope (Karl Storz 26036A zero degree; Fig. 1) that was in-
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serted into the supraumbilical port. Retraction of gallbladder was done
by the long grasping forceps through the operating telescope, whereas
dissection was accomplished through the 5-mm subxyphoid port.
Additional 5-mm subcostal ports or percutaneous sling-through su-
tures could be added when necessary. The cystic duct and cystic artery
were clipped by a 5-mm multiple clip applicator in both groups (All-
port ML326, Ethicon). The gallbladder was retrieved through the
umbilical port without changing the position of the operating tele-
scope. Non-transparent surgical adhesive tape was applied to the
standard four-port sites at the end of the operation in both groups
(Fig. 2). All wound dressings were kept intact until the first follow-up 1
week after surgery. Thus, all patients were blinded to the type of op-
eration they underwent. Intramuscular pethidine (1 mg/kg) was given
every 4 h as requested for postoperative pain control. Our primary
outcome measure was pain score and analgesia requirements after
surgery. An independent doctor assessed the pain score by using a 10-
cm unscaled visual analog scale (VAS) for each dressing site and the
overall pain on the first day after the operation. Several other outcome
measures were used. First was length of operation and operative dif-
ficulty: the operative time was recorded from the beginning of the first
incision until closure of the final wound. Operative surgeons also
graded the difficulty of the operation using a 10-cm unscaled VAS (0,
easy; 10, difficult). Second was patient satisfaction score on surgery: an
independent assessor determined the satisfaction score using a 10-cm
unscaled VAS on the day of discharge. Third was post-operative stay:
patients were discharged if they had satisfactory pain control and were
able to tolerate their usual diet. The assessment was made by an in-
dependent specialist surgeon who did not know the type of surgery
that the patient underwent. Fourth was patient satisfaction score on
scars: all patients were reviewed 1 week after surgery by an inde-
pendent doctor to assess the satisfaction score on the scar using a 10-
cm unscaled VAS (0, unsatisfied; 10, very satisfied).

The sample size was calculated based on the assumption that there
would be a 30% reduction in overall pain score in the two-port LC
group. With a p value of 0.05 and a power of 80%, it was calculated
that it was necessary to include at least 55 patients in each group.
Parametric summary statistics were presented as means with standard
deviations (±SD), whereas nonparametric summary statistics were
presented as medians with interquartile range. Categorical data were
analyzed using Pearson’s chi-square test or Fisher’s exact test as ap-
propriate. The two-sample t-test was used to test the hypothesis of
equality of means, and the Mann–Whitney U-test was used to test the

hypothesis of equality of medians. A p value < 0.05 was considered
statistically significant. Statistical Package for Social Science (SPSS)
Version 9.0 for Windows (SPSS, Cary, NC, USA) was used for sta-
tistical analysis.

Results

From November 2000 to July 2001, 120 consecutive
patients were recruited for this study. Five patients were
excluded after randomization. One patient in the two-
port group was found to have carcinoma of the gall-
bladder during laparoscopy. Another 4 patients (1 in the
two-port group and 3 in the four-port group) violated
the protocol due to use of ports that were the wrong size.
The final analysis included 115 patients. The demo-
graphic data and indications for cholecystectomy were
comparable in both groups (Table 1). The mean scores
for the difficulty of the operation (3.2 ± 3.0 for the two-
port group vs 3.6 ± 3.0 for the four-post group;
p = 0.53) were similar (Table 2). Five of 58 patients
(8.6%) in the two-port group required an additional 5-
mm subcostal port or a percutaneous sling to aid dis-
section. There was no difference in open conversion rate
among the two groups [3/58 (5.2%) in the two-port
group vs 2/58 (3.4%) in the four-port group; p = 1.00].
The two-port group had a significantly shorter mean
operative time than the four-port group (54.6 ±24.7
min vs 66.0 ± 32.6 min; p = 0.04). The majority of
procedures were performed by senior surgical residents
under supervision (Table 2). For the postoperative pain
assessment, the two-port group had significantly less
pain at individual subcostal port sites [mid subcostal

Fig. 1. The modified operating telescope.

Fig. 2. The port sites.

Table 1. Demographic data and indications

Two-port
group
(n = 58)

Four-port
group
(n = 57) p

Male-to-female ratio 25/33 28/29 0.52
Age, Years (mean ± SD) 52.3 ± 14.9 53.4 ± 13.1 0.3
Indications 0.41

Symptomatic gallstones 38 39
History of cholangitis 7 11
History of biliary pancreatitis 6 5
Gallbladder polyp 5 1
Procelain gallbladder 2 1

Table 2. Operative data

Two-port
group
(n = 58)

Four-port
group
(n = 57) p

Mean operative time (min) 54.6 ± 24.7 66.0 ± 32.6 0.04
Open conversion 3 (5.2%) 2 (3.5%) 1.00
Mean score for the difficulty

of the operation ± SD
(unscaled VAS 0–10:
0, easy; 10, difficult)

3.2 ± 3.0 3.6 ± 3.0 0.53

Surgeon 1.00
Specialist 15 (26%) 14 (25%)
Senior surgical resident 43 (74%) 43 (75%)
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port site C, 1.5 ± 2.2 vs 2.8 ± 2.7 (p = 0.01); lateral
subcostal port site D; 1.3 ± 2.0 vs 2.3 ± 2.4
(p = 0.02), Table 3]. However, the mean overall pain
score was similar in the two groups (4.5 ± 2.3 for the
two-port group vs 4.6 ± 2.5 for the four-port group;
p = 0.72). Also, there was no difference in terms of
analgesia requirement among the two groups. The me-
dian hospital stay was 2 days in both groups (Table 3).
The four-port group had higher overall complication
rate than the two-port group (8 vs 3, respectively), but
this did not reach the level of significance. One patient in
the two-port group was complicated by intratabdominal
collection and was managed conservatively. Three pa-
tients in the four-port group had common bile duct
stone(s) after surgery. These patients had normal liver
function tests before surgery. All the stones were suc-
cessfully removed by endoscopic retrograde cholangio-
pancretiography (ERCP) subsequently. One patient in
the four-port group developed severe abdominal pain on
the first day after surgery. An emergency laparoscopy
was performed that showed no abnormality and the
patient made an uneventful recovery. The mean patient
satisfaction score on surgery was not different among
the two groups 8.7 ± 1.6 for the two-port group vs
8.3 ± 2.0 for the four-port group; p = 0.28). Similarly,
there was no significant difference among the two
groups regarding the mean patient satisfaction score on
the scar on day 7 (8.7 ± 1.7 for the two-port group vs
8.3 ± 1.7 for the four-port group; p = 0.24).

Discussion

In the era of laparoscopic surgery, less postoperative
pain and early recovery are major goals in order to
achieve better patient care and cost-effectiveness. Sev-
eral studies demonstrated that less postoperative pain
was associated with reduction in either size or number of
ports [1, 4, 6, 8]. In the current study, we failed to
demonstrate any difference in terms of overall pain score
or analgesia requirements among the two groups.

However, it is conceivable that less pain is associated
with the site at which no incision was made, and this was
proven in our double-blind study. The median hospital
stay was 2 days for both groups. Although our primary
aim was not to perform these laparoscopic cholecys-
tectomies as outpatient procedures, we believe that with
defined protocols, both techniques can be safely per-
formed as day case procedures. The majority of proce-
dures in this study were performed by senior surgical
residents supervised by specialists. The scoring on diffi-
culty of operation was not different among the two
groups of surgeons. It was also interesting that the mean
operative time was shorter for the two-port LC group.
One explanation for the shorter operative time is that
less time was spent on the establishment and subsequent
closure of subcostal ports. These results suggest that the
technique of two-port LC was not difficult to master and
could be safely performed by trained personnel. Al-
though needlescopic cholecystectomy is technically de-
manding [1], two-port LC may be a viable alternative in
the field of minimal invasive laparoscopic cholecystec-
tomy.

Most of the complications in this series were related
to wound infections. It was noteworthy that three pa-
tients in the four-port LC group presented with im-
pairment of liver function tests after surgery and were
later found to have common bile duct stones. Although
all cases were adequately managed with ERCP stone
removal, this raised the question of the value of routine
intraoperative cholangiography during laparoscopic
cholecystectomy [3, 9]. We performed intraoperative
cholangiogram using a two-port technique on selected
cases, and we found that the technique was not more
difficult to perform than the conventional one. None-
theless, we are awaiting final results of this new tech-
nique before we make any conclusions.

Most of our patients reported high satisfaction for
the surgery and the surgical scars in both groups. Al-
though there was a higher observed satisfaction score
for the two-port LC group, this did not reach statistical
significance.

Table 3. Clinical outcomes

Two-port group (n = 58) Four-port group (n = 57) p

Mean overall pain score ± SD (unscaled VAS 0–10:
0, no pain; 10, very painful)

4.5 ± 2.3 4.7 ± 2.5 0.63

Umbilical port site A 4.3 ± 2.8 3.7 ± 2.5 0.29
Epigastric port site B 3.6 ± 2.7 2.9 ± 2.6 0.19
Subcostal port site C 1.5 ± 2.2 2.8 ± 2.7 0.01
Subcostal port site D 1.3 ± 2.0 2.3 ± 2.4 0.02
Mean time required to resume feeding in hours ± SD 9.1 ± 6.5 10.3 ± 7.2 0.36
Median number of analgesia dose (interquartile range) 1 (0–2) 1 (0–2) 0.66
Median length of postoperative stay in days (interquartile range) 2 (1–3) 2 (2–3) 0.30
Overall complication 3 (5.1%) 7 (12.2%) 0.20
Wound infection 2 3
Intraabdominal collection 1 0
Retained bile duct stones 0 3
Severe abdominal pain 0 1

Mean patient satisfaction score on surgery ± SD (unscaled
VAS 0–10: 0, unsatisfied; 10, very satisfied)

8.7 ± 1.6 8.3 ± 2.0 0.28

Mean patient satisfaction score on the scar ± SD (unscaled
VAS 0–10: 0, unsatisfied; 10, very satisfied)

8.7 ± 1.7 8.3 ± 1.7 0.24
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To conclude, we demonstrated in this study that
two-port LC is safe and has similar clinical outcomes
compared to the conventional four-port LC in selective
cases. Since two-port LC has less surgical scars, it can be
recommended as a routine technique.
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