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Abstract

A study of 1,254 laparoscopic cholecystectomies performed at 17 hospitals affiliated with the
Liver, Gallbladder, and Pancreas Research Group of the First Department of Surgery at Okayama
University was undertaken to assess the current status and safety of this procedure. The data for
336 patients, comprising the initial 20 laparoscopic cholecystectomies performed at each institu-
tion, were compared with the data from the remaining 918 patients. Comparison of the two groups
revealed the following: 1. the rates of intraoperative conversion to open cholecystectomy were
11.3% and 5.1% (P < 0.05), 2. the complication rates were 5.7% and 3.4%, and 3. the rates of
bile duct injury were 2.4% and 1.1%, respectively. Compared with the first group, the bile duct
injuries resulting from a lack of experience decreased in the second group, however, the incidence
of these injuries occurring during avulsion of the gallbladder in difficult cases increased. These
results suggest that the experience acquired during the initial 20 laparoscopic cholecystectomies
led to a reduction in the rate of intraoperative conversion to open cholecystectomy, but it did not
reduce the rate of complications, and that the risk of bile duct injury was always present.
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A study of 1,254 laparoscopic cholecys-
tectomies performed at 17 hospitals affiliated
with the Liiver, Gallbladder, and Pancreas
Research Group of the First Department of
Surgery at Okayama University was undertaken
to assess the current status and safety of this
procedure. The data for 336 patients, compris-
ing the initial 20 laparoscopic cholecystectomies
performed at each institution, were compared
with the data for the remaining 918 patients.
Comparison of the two groups revealed the fol-
lowing: 1. the rates of intraoperative conversion
to open cholecystectomy were 11.3% and 5.1 %
(P<0.05), 2. the complication rates were
5.7% and 3.4%, and 3. the rates of bile duct
injury were 2.49% and 1.19%, respectively.
Compared with the first group, the bile duct
injuries resulting from a lack of experience de-
creased in the second group, however, the inci-
dence of these injuries occurring during avulsion
of the gallbladder in difficult cases increased.
These results suggest that the experience
acquired during the initial 20 laparoscopic
cholecystectomies led to a reduction in the rate
of intraoperative conversion to open cholecys-
tectomy, but it did not reduce the rate of compli-
cations, and that the risk of bile duct injury was
always present.

Key words: laparoscopic cholecystectomy, cholelithiasis,
bile duct injury

aparoscopic cholecystectomy is widely performed

due to its low invasiveness, and it has become a
common surgical technique in patients with benign gall-
bladder disease (1-4). At institutions which frequently
perform this procedure, laparoscopic cholecystectomy
appears to be as safe as the conventional open procedure
and the complication rate is reported to be quite low (5~
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10). However, reports from the referral centers treating
patients with iatrogenic bile duct injuries have suggested
that laparoscopic cholecystectomy is not necessarily as
safe as open cholecystectomy (11-13). Investigation of
data from multiple institutions has suggested that bile duct
injury is more likely to occur during the initial 10-15
procedures performed by various surgeons, implicating
the need for a certain training period in order to acquire
the necessary skill to safely perform laparoscopic
cholecystectomy (14-16). In contrast, Deziel et al (17)
reported that the rate of bile duct injury was significantly
lower at institutions where more than 100 procedures had
been performed compared with those performing fewer,
but bile duct injury still occurred more frequently than
during the open procedure.

Laparoscopic cholecystectomy was first performed in
Japan in the spring of 1990, and quickly became wide-
spread after April 1992 when the procedure was approved
by the National Health Insurance system (18). This study
was conducted to compare the incidence of complications
during laparoscopic cholecystectomy performed at 17
medical institutions in our local area. This was done by
separately evaluating the safety of the first 20 procedures
performed at each institution and the subsequent proce-
dures.

Patients and Methods

A questionnaire regarding laparoscopic cholecys-
tectomy, including the type of gallbladder disease, the
surgeons involved, the associated diseases, intraoperative
conversion to open cholecystectomy, and complications,
was sent to 17 medical institutions affiliated with the
Liver, Gallbladder, and Pancreas Research Group of the
First Department of Surgery at Okayama University.
The data from all 17 hospitals were collected and ana-
lyzed. The number of patients treated at each of the 17
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Table | Overall summary of the data on laparoscopic cholecystectomy
A 228 6 2(53) 3( 13 2(09 0
B 171 8 21(12.3) 10 ( 5.8) 5(29) 2(1.2)
C 153 10 2( 1.3) 9(5.9 16 (10.5) 6(3.9
D 108 9 7( 6.5) 14 (13.0) 4(3.7) 2( 1.9
E 103 2 17 (16.5) 5( 4.9 5( 4.9 2(1.9)
F 99 5 1 (1.0 6(6.1) 2(20) I ( 1.0)
G 70 8 10(14.3) 5(7.1) P 1.4) 0
H 60 | 7017 6 (10.0) 2(33) V(LT
i 48 3 3(6.3) 2(42) 1 (2.1) 0
J 42 5 4(95) 4(95) I ( 2.4) I { 2.4)
K 32 2 2(86.3) 2(6.3) 0 0
L 32 3 3(9.3) 6(18.8) I(3.1) 0
M 25 3 2(8.0) 4(16.0) i (4.0) 0
N 25 5 3(12.0) 2(8.0) | ( 4.0) 0
0 22 6 0 I ( 4.5) 3(13.6) 0
P 20 2 0 3(15.0) 3(15.0) 2(10.0)
Q 16 5 0 3(18.8) 2(12.5) I {63
Total 1254 83 94( 7.6) 85 ( 6.8) 50 ( 4.0) 18( 1.4)

Figures in parentheses are percentages.

a. "Conversion” refers to intraoperative conversion from laparoscopic to conventional open cholecystectomy.

institutions ranged from 16 to 228 (mean: 73.6), with a
total of 1,254 (Table 1). The number of surgeons who
performed the procedure at each stitution ranged from 1
to 10 (mean: 4.9), with a total of 83. Associated diseases
were present in 94 patients (7.6 % ). The procedure was
converted to open cholecystectomy in 85 cases (6.8 %)
and complications arose in 50 (4.0 %). Among these 50
complications, bile duct injury accounted for 18 cases (1.4
%). The 1,254 patients were divided into two groups:
the initial 20 cases of laparoscopic cholecystectomy per-
formed at each institution (n= 336, group I), and all
subsequent cases (n = 918, group II). Each of the sur-
geons performing laparoscopic cholecystectomy was
contacted by telephone in order to obtain detailed informa-
tion on the incidence and management of bile duct injuries.

Statistical comparison was performed using the chi-
square test. Statistical significance was accepted when P
was less than 0.05.

http://escholarship.lib.okayama-u.ac.jp/amo/vol 49/iss6/5

Results

Gallbladder diseases. Laparoscopic cholecys-
tectomy was performed in patients with the following
gallbladder diseases: cholelithiasis in 1,102 cases, gall-
bladder polyp in 111 cases, gallbladder adenomyomatosis
in 31 cases, gallbladder carcinoma in 6 cases, and chronic
cholecystitis in 4 cases. A comparison of group I with
group Il shows that there was no statistically significant
difference in the incidence of these diseases between the
two groups (Table 2).

Surgeons. A total of 40 surgeons performed
laparoscopic cholecystectomy in group I, and this number
increased to 77 in group II (Table 3). The overall trend
seen in Table 3 is that a greater number of surgeons with
relatively less experience, especially under 5 years of
experience, were performing laparoscopic cholecys-
tectomy in group II compared with group L

Associated diseases. Diseases which met the
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Table 2  Gallbladder diseases in the patients undergoing laparo-
scopic cholecystectomy

Disease Group | Group |l P value
Cholelithiasis 291( 86.8) 8I1(883) NS
Gallbladder polyp 33( 9.8) 78( 8.5) NS
Gallbladder adenomyomatosis 10( 3.0) 21( 2.3) NS
Gallbladder carcinoma 0 6( 0.7) NS
Chronic cholecystitis 2( 0.6) 2( 0.2 NS
Total 336(100.0) 918(100.0)

Figures in parentheses are percentages.
Abbreviation: NS, not significant.

Table 3 Level of experience of the surgeons performing laparo-

scopic cholecystectomy

Years of Surgeons Procedures

experience Group | Group |l Group | Group Il P value

< 5 2 13 9( 2.7) 172( 18.7) <0.00l

5~10 6 15 10( 3.0) 75( 82) <0.0lI
10~ 15 8 21 90( 26.8) 318( 34.7) <0.0!
15~ 20 14 18 148 ( 44.0) 227( 24.7) <0.00I
20 < 10 10 79( 23.5) 126( 13.7) <0.00!
Total 40 77 336(100.0) 918(100.0)

Figures in parentheses are percentages.

criteria of a “relative contraindication”, as defined by
Bailey et al (8), were present in 25/336 (7.4 %) patients
in group I and in 69/918 (7.5 %) patients in group II,
virtually identical between the two groups (Table 4). The
rate of patients with acute cholecystitis was significantly
higher in group II than in group I, but there was a
significant decrease in the rate of patients with previous
upper abdominal surgery in group II compared with group
L.

Conversion to open cholecystectomy.
Intraoperative conversion to open cholecystectomy occur-
red in 38/336 (11.3 %) patients in group I and 47/918
(5.1%) patients in group II (Table 5). There was a
significant reduction in the rate of conversion to the open
procedure in group II compared with group I, because the

Produced by The Berkeley Electronic Press, 1995

Laparoscopic Cholecystectomy 303

percentages of adhesions due to chronic inflammation,
bleeding from the cystic artery, and intraabdominal car-
cinoma other than gallbladder carcinoma were higher in
group L.

Complications.  Complications occurred in 19/
336 (5.7 %) patients in group I and in 31/918 (3.4 %)
patients in group II, with the rate being lower for group
II (Table 6). However, the difference between the two
groups was not significant. Fight cases of bile duct injury
(2.4 %) were reported in group I and 10 cases (1.1 %)
occurred in group II. Three cases (0.9 %) of bile duct
injury were recognized intraoperatively and five (1.5 %)
were recognized postoperatively in group I, whereas five
cases each (0.5%) of bile duct injury were recognized
intraoperatively and postoperatively in group IL
Although there was a reduction in the rate of bile duct
injury in group II, the difference between the two groups
was not significant. The rates of bile leakage, wound
infection, and postoperative bleeding were approximately
the same in both groups.

Some other complications were reported in group I,
but not in group I, including two cases (0.6%) of
massive intraoperative bleeding, one case (0.3%) of
pleural effusion, and one case (0.3 %) of liver dysfunc-
tion. On the other hand, complications observed in group
IT but not in group I included 2 cases (0.2 %) of bowel
injury, one case (0.1%) of unexplained abdominal pain,
and one case (0.1 %) of drug allergy. The differences in
the rates of these complications between the two groups
were not significant.

One patient (0.08 %) died of cerebral infarction among
the 1,254 cases reviewed. Re-hospitalization was required
in four cases (0.32%): one patient had bile peritonitis
following damage to the bile duct by an electrotome, one

Table 4  Associated diseases in the patients undergoing laparo-
scopic cholecystectomy

Disease Group | Group Il P value
Acute cholecystitis 9(2.7) 50(5.4) <0.05
Liver cirrhosis 5(1.5) 10(1.1) NS
Previous upper abdominal surgery 7(2.1) 5(0.5) <0.05
Common bile duct stone 5(1.5) 4(0.4) NS
Total 25(7.4) 69(7.5) NS

Figures in parentheses are percentages.
Abbreviation: NS, not significant.
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Table 5 Reasons for conversion to open cholecystectomy
Reason Group | Group Il P value
Adhesions due to acute inflammation 4( 1.2)  9(1.0) NS
Adhesions due to chronic inflammation 13( 3.9) 17(1.9) <0.05
Adhesions due to previous abdominal 2{ 0.6) 2(0.2) NS
surgery

Bleeding from the cystic artery 4( 1.2) 2(0.2) <0.05
Bleeding from the dissection site 2(06) 4(0.4) NS
Bile duct injury 3( 09 505 NS
Bowel injury 0 1 (0.1) NS
Choledocholithiasis 0 I(0.1) NS
Stone loss 2(06) 1(0.1) NS
Confluence stone 2(06) O NS
Cystic duct injury (03) 1(0.1) NS
Biliary tract anomaly 0 1 (0.1) NS
Gallbladder carcinoma 0 2(0.2) NS
Other intraabdominal carcinoma (09 O < 0.05
Bleeding after trocar insertion 1(03) 0 NS
Mechanical problems (03 1(0.h NS
Total 8(11.3) 47(5.1) <o0.0l

Figures in parentheses are percentages.
Abbreviation: NS, not significant.

had pleural effusion, and two had bile duct stricture. The
one death and the case of bile peritonitis occurred in group
II, while the remaining three patients requiring readmis-
sion were in group I. There were no significant differ-
ences in these rates between the two groups.

Bile duct injury. The causes of the 18 bile
duct injuries in two groups were classified as: a) complete
common bile or hepatic duct transection, b) electrotome
damage to the bile duct, ¢) hepatic duct injury during
gallbladder avulsion, d) bile duct stricture or laceration
after clipping, and e) laceration of the cystic duct junction
(Table 7). The rates of occurrence of bile duct injury due
to the four causes other than hepatic duct injury during
gallbladder avulsion were lower in group II, however,
there were no significant differences in these rates
between the two groups.

Complete common bile or hepatic duct transection due
to mistaking the common duct for the cystic duct occurred
in 3 cases (0.9 %) in group I and 3 cases (0.3 %) in group
II. These six patients had no associated diseases and
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were technically simple cases for laparoscopic cholecys-
tectomy. Intraoperative conversion to laparotomy was
performed in four cases, but in the remaining two cases
these injuries were discovered postoperatively when bile
leakage was detected. Five of these injuries were repaired
by end-to-end anastomosis and hepaticojejunostomy was
performed in the remaining patient. Two of the five
patients who underwent end-to-end anastomosis showed
good recovery, however, one of the other three patients
developed an anastomotic stricture which required he-
paticojejunostomy, and liver dysfunction occurred in the
other two patients. Postoperative anastomotic stricture
developed in the patient who had undergone hepaticoje-
junostomy as the first repair procedure, necessitating
re-hospitalization for percutaneous transhepatic insertion
of a metal stent.

Bile duct injury caused by the electrotome was report-
ed in 3 cases (0.9 %) in group I and 3 cases (0.3 %) in
group II. Bile peritonitis due to the resulting perforation
was recognized postoperatively in all six patients, and
suture repair was performed in five cases and a T-tube
was used in the remaining case. All of these patients
showed good recovery.

Accidental bile duct injury during avulsion of the
gallbladder from the liver bed occurred in 3 cases (0.3 %)
in group II, with two patients developing injuries of the

Table 6  Complications of laparoscopic cholecystectomy
Complication Group | Group Il P value
Bile duct injury 8(2.4) 10(1.1) NS
Recognized intraoperatively 3(0.9) 5(0.5) NS
Recognized postoperatively 5(1.5) 5(0.5) NS
Bile leakage 3(0.9) 9(1.0) NS
Wound infection 3(0.9) 7(0.8) NS
Postoperative bleeding 1(0.3) 1(0.1) NS
Intraoperative bleeding 2(0.6) NS
Pleural effusion 1(0.3) NS
Liver dysfunction 1(0.3) NS
Bowel injury 0 2(0.2) NS
Unexplained abdominal pain 0 1(0.1) NS
Drug allergy 0 1 (0.1) NS
Total 19(5.7) 31(3.4) NS

Figures in parentheses are percentages.
Abbreviation: NS, not significant.
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Table 7 Bile duct injury during laparoscopic cholecystectomy
Cause Group | Group It P value
Complete common bile or heptic duct 3(0.9) 3(0.3) NS

transection

Electrotome damage to the bile duct 3(0.9) 3(0.3) NS

Hepatic duct injury during gallbladder 0 NS
avulsion
Bile duct stricture or laceration after  1(0.3) 1(0.1) NS
clipping
Laceration of the cystic duct junction 1 (0.3) 0 NS
Total 8(2.4) 10(1.1) NS

Figures in parentheses are percentages.
Abbreviation: NS, not significant.

right hepatic duct and one suffering damage to the com-
mon hepatic duct. Two of the three patients had fibrous
adhesions in Calot’s triangle at laparoscopic cholecys-
tectomy. These bile duct injuries were recognized
intraoperatively in two cases and postoperatively in the
remaining case. All of these injuries were sutured, and a
T-tube was inserted into the common bile duct in one
patient. These three patients subsequently made a good
recovery.

Among the two patients in whom the bile duct was
clipped accidentally, one (0.3 %) in group I developed bile
duct stricture postoperatively and underwent hepaticoje-
junostomy. However, postoperative anastomotic stricture
resulted in the need for percutaneous transhepatic stent
insertion. In the second case (0.1 %) in group II, the clip
was removed during laparoscopic cholecystectomy. How-
ever, the bile duct sustained a laceration, which was
sutured after intraoperative conversion to laparotomy and
resulted in good recovery.

Laceration of the cystic duct junction occurred in one
patient (0.3 %) in group L This patient then underwent
intraoperative conversion to laparotomy with suture repair
of the leak, which resulted in good recovery.

Discussion

As the number of laparoscopic cholecystectomies
performed increased at each of the institutions studied,
the number of surgeons performing this procedure nearly
doubled from 40 in group I to 77 in group 1. Although
67.5 % of the procedures in group [ were performed by
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surgical team leaders with over 15 years of experience,
the number of procedures performed by resident surgeons
with less than 5 years of experience increased to 18.6 %
in group 1l compared to 2.7% in group 1. Since the
number of experienced specialists is limited, the increase
in the number of procedures would require that residents
with less experience perform the operation. However, the
lower rate of conversion to open cholecystectomy and the
lower rate of complications in group II compared with
group 1 indicates that the involvement of resident sur-
geons did not negatively affect the outcome. Probably,
because it is possible for several surgeons to observe
laparoscopic cholecystectomy using a monitor, the resi-
dents may have acquired sufficient training while working
as part of a team (7).

Conversion to open cholecystectomy is always a
possibility when performing laparoscopic cholecystectomy
and the rate of conversion can be high in patients who
have cholelithiasis complicated by associated diseases (19).
Especially in acute cholecystitis, the rate of conversion
has been reported to be high because inflammation
obscures the anatomy of Calot’s triangle and makes
dissection difficult, and the conversion rate exceeds that
for patients who have undergone previous upper abdomi-
nal surgery (20, 21). Major hospitals where this proce-
dure is commonly performed report conversion rates of
18% to 5.8% (5-10), whereas in previous multicenter
studies the reported rates were 3.2% to 6.9 % (14, 15,
22-25). The present study revealed thet the overall
average rate of conversion to open cholecystectomy was
6.8 %. Despite an increase in the rate of patients with
acute cholecystitis and a reduction in the rate with previ-
ous upper abdominal surgery in group 11, the overall
conversion rate was 5.1 % compared to 11.3 % for group
I, representing a significant reduction. This marked re-
duction in the number of conversions necessitated by
adhesions due to chronic cholecystitis or cystic artery
hemorrhage in group II suggests that the surgeons im-
proved their laparoscopic technique to some degree.
However, the rate of conversion to the open procedure
ranged between 1.3 % and 18.8 % at the 17 institutions
reviewed, revealing large differences among these hospi-
tals. Although the conversion rate generally decreased to
approximately 4-5% as the number of laparoscopic
cholecystectomies increased, perhaps variations in the
Jevel of skill and enthusiasm for the procedure at the
individual institutions accounted for the wide variation.

The complication rate for laparoscopic  cholecys-
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tectomy is 1-8 % according to data from single institu-
tions (6-10). On the other hand, recent studies have
shown that the complication rate for conventional open
cholecystectomy is 3.6-4.5 % (26-28). The complication
rate for laparoscopic cholecystectomy is not much higher
compared with conventional open cholecystectomy (29).
We used the same standards for defining surgical compli-
cations as those employed by the Southern Surgeons
Club (14), and our data revealed a complication rate of 4.0
%. This is similar to the range of 1.6% to 51%
previously reported in multicenter studies (14, 15, 22,
23, 25). In group I, the complication rate was 5.7 %,
and it decreased to 3.4 % in group II, but this difference
was not significant, so the safety of the procedure has not
significantly improved over time.

Bile duct injury as a major complication of laparos-
copic cholecystectomy has been extensively discussed in
the literature (11-13). Single institution studies have
reported bile duct injury rates ranging from 0.6 % to 1 %
(5-8), while multicenter studies give a range of 0.25 % to
0.5% (14, 15, 23, 25). The rate of bile duct injury in
our series was 1.4 %, which was higher than in previous
studies. Closer investigation revealed that bile duct
injuries tended to occur during relatively simple laparos-
copic cholecystectomy procedures in group I, and such
injuries primarily involved mistaking the common bile or
hepatic duct for the cystic duct or electrotome damage to
the bile duct. These results showed that bile duct injury
resulting from a lack of experience occurred most fre-
quently among the first 20 patients at each institution.
The rate of bile duct injury was reduced to 1.1 % in group
I1, but the rate was still higher than for conventional open
cholecystectomy (0.09 %) (29). Bile duct injuries still
occurred among the 21st and subsequent patients due to
rough and forcible avulsion of the gallbladder in difficult
cases.

Reports from tertiary care hospitals involved in the
treatment of large numbers of bile duct injuries have
indicated an increase in the number of complex injuries
that are difficult to manage (11-13, 30). However, our
study found that most bile duct injuries could be treated
by simple suturing. Although long-term observation of
these patients is necessary to detect the development of
bile duct stricture, the postoperative course has usually
been good. This difference may have arisen because
studies based on tertiary care hospitals are limited to
patients with difficult bile duct injuries, while our series
included a large number of simpler injuries occurring in
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routine practice. However, complete common duct tran-
sections require either end-to-end anastomosis or he-
paticojejunostomy, and bile duct or anastomotic stricture
occasionally occurs in these patients and necessitates
further surgery or stent insertion (31). Such a complica-
tion not only upsets the patient and family who had hoped
that only cholecystectomy would be necessary, but may
also lead to bile duct stenosis, cholangitis, or calculus
formation if an adequate anastomosis cannot be produced
at the time of repair (30).

The mortality rate of laparoscopic cholecystectomy is
lower than that for conventional open cholecystectomy
and the cause of death is often unrelated to the laparos-
copic surgery itself (17, 29). In the present series, there
was only one death (due to cerebral infarction), resulting
in a very low mortality rate of 0.08 %. A readmission rate
of 0.9% was reported by the Southern Surgeons Club
(14), while our study gave a rate of 0.32%. The lower
readmission rate in the present study was thought to be
because hospital costs are lower in Japan and, as a result,
the duration of hospitalization for surgical patients is
longer (typically 1 week) (32).

Conversion to open cholecystectomy, complications,
and bile duct injury were all more common in group I,
presumably due to insufficient technical skill, and these
problems were reduced in group II as a result of increased
experience. However, bile duct injury continued to occur
in difficult cases even after the improvement of surgical
skills, possibly because the surgeons began to perform
riskier procedures. Since some bile duct injuries can be
difficult to treat, surgical team leaders should keep the
possibility of bile duct injury in mind, and conversion to
open cholecystectomy may have to be considered in
approximately 4-5 % of laparoscopic cholecystectomies in
order to achieve a safer outcome. Although many reports
described that the rate of bile duct injury from a surgeon’s
10-15th patient onwards was very low, we believe that
such favorable data is not a reason to throw caution to the
wind. We suggest that many surgeons at each institution
should not perform the laparoscopic cholecystectomy,
although such a method is adapted in the conventional
open cholecystectomy, but rather a specialist in laparos-
copic cholecystectomy should be trained at each institution
to improve the safety of this procedure.

Acknowledgments. The following members of the Liver, Gallbladder,
and Pancreas Research Group of the First Department of Surgery at
Okayama University contributed to this study: Tsuyama Central Hospital:



Tsuge et a.: Laparoscopic cholecystectomy: a multicenter study of 17 hospitals

December 1995

H. Ban, M.D.: Onomichi Municipal Hospital: S. Hiramatsu, M.D.; Kura-
shiki Matsuda Hospital: T. Matsuda, M.D.; Saiseikai Okayama Hospital:
T. Mimura, M.D.; Chugoku Central Hospital: H. Nakai, M.D.; General
Kosei Hospital: Y. Nanba, M.D.; Kochi Prefectural Central Hospital: Y.
Nishioka, M.D.; Hiroshima City Hospital: S. Okamura, M.D.; Shobara
Red Cross Hospital: T. Sakata, M.D.; Himeji Red Cross Hospital: S.

Satoh, M.D.; Fukuyama

Municipal Hospital: Y. Shirakawa, M.D.;

National Fukuyama Hospital: K. Takahashi, M.D.; National Iwakuni Hos-
pital: H. Takeuchi, M.D.; Kagawa Rosai Hospital: A. Tatemoto, M.D.;
Tottori Municipal Hospital: H. Yamashita, M.D.; Saiseikai Imabari Hospi-
tal: E. Yoshida, M.D.

References

Reddick EJ and Olsen DO: Laparoscopic laser cholecystectomy: A
comparison with mini-lap cholecystectomy. Surg Endosc (1989) 3, 131
- 133.

Perissat J, Collet DR and Belliard R: Gallstones: Laparoscopic treat-
ment, intracorporeal lithotripsy followed by cholecystostomy or
cholecystectomy: A personal technique. Endoscopy (1989) 21, 373
374.

Dubois F, Icard P, Berthelot G and Levard H: Coelioscopic cholecys-
tectomy: Preliminary report of 36 cases. Ann Surg (1990) 211, 60-62.
Kalser SC, Bray EA, Burton BT, Carr-Locke DL, Everhart J, Fer-
guson JH, Foster WR, Gadacz TR, Gollan JL, Hall WH, Hamilton FA,
Hoofnagle JH, Meyers W, Schoenfield LJ and Strasberg SM: National
institutes of health consensus development conference statement on
gallstones and laparoscopic cholecystectomy. Am J Surg (1993) 165,
390 397

Gadacz TR, Talamini MA, Lillemoe KD and Yeo CJ: Laparoscopic
cholecystectomy. Surg Clin North Am (1990) 70, 1249-1262.

Peters JH, Ellison EC, Innes JT, Liss JL, Nichols KE, Lomano JM,
Roby SR, Front ME and Carey LC: Safety and efficacy of laparoscopic
cholecystectomy: A prospective analysis of 100 initial patients. Ann
Surg (1991) 213, 3-12.

Schirmer BD, Edge SB, Dix J, Hyser MJ, Hanks JB and Jones RS:
Laparoscopic cholecystectomy: Treatment of choice for symptomatic
cholelithiasis. Ann Surg (1991) 213, 665-677.

Bailey RW, Zucker KA, Flowers JL, Scovill WA, Graham SM and
Imbembo AL: Laparoscopic cholecystectomy: Experience with 375
consecutive patients. Ann Surg (1991) 214, 531 541.

Spaw AT, Reddick EJ and Oisen DO: Laparoscopic laser cholecys-
tectomy: Analysis of 500 procedures. Surg Laparosc Endosc (1991 1,
2-1.

Dubois F, Berthelot G and Levard H: Laparoscopic cholecystectomy:
Historic perspective and personal experience. Surg Laparosc Endosc
(1994) 1, 52-57.

Peters JH, Gibbons GD, Innes JT, Nichols KE, Front ME, Roby SR
and Ellison EC: Complications of laparoscopic cholecystectomy. Sur-
gery (1991) 110, 769 778.

Ress AM, Sarr MG, Nagorney DM, Farnelt MB, Donohue JH and
Mcllrath DC: Spectrum and management of major complications of
laparoscopic cholecystectomy. Am J Surg (1993) 165, 655-662.
Soper NJ, Flye MW, Brunt LM, Stockmann PT, Sicard GA, Picus D,
Edmundowicz SA and Aliperti G: Diagnosis and management of biliary
complications of laparoscopic cholecystectomy. Am J Surg (1993) 165,
663-669.

The Southern Surgeons Club: A prospective analysis of 1518 laparos-
copic cholecystectomies. N Engl J Med (1991) 324, 1073-1078.
Larson GM, Vitale GC, Casey J, Evans JS, Gilliam G. Heuser L,
McGee G, Rao M, Scherm MJ and Voyles CR: Multipractice analysis

Produced by The Berkeley Electronic Press, 1995

20.

21.

22.

23.

24.

25.

26.

21.

28.

29.

30.

31

32.

Laparoscopic Cholecystectomy 307

of iaparoscopic cholecystectomy in 1,983 patients. Am J Surg (1992)
163, 221 226.

Davidoff AM, Pappas TN, Murray EA, Hilleren DJ, Johnson RD,
Baker ME, Newman GE, Cotton PB and Meyers WC: Mechanisms of
major biliary injury during laparoscopic cholecystectomy. Ann Surg
(1992) 215, 196-202.

Deziel DJ, Millikan KW, Economou SG, Doolas A, Ko S-T and Airan
MC: Complications of laparoscopic cholecystectomy: A national survey
of 4,292 hospitals and an analysis of 77,604 cases. Am J Surg (1993)
165, 9 14.

Ishikawa Y, Sakai S, Yamakawa T, Abe H, Kako M and Nagai K:
Experience with laparoscopic cholecystectomy. Nippon Rinsho Geka
Gakkai Zasshi (1991) 52, 853-864. (in Japanese).

Fabre JM, Pyda P, Hons CS, Lepage B, Balmes M, Baumel H and
Domergue J: Evaluation of the laparoscopic cholecystectomy on
patients with simple and complicated cholecystolithiasis. World J Surg
(1992) 16, 113-117.

Zucker KA, Flowers JL, Bailey RW, Graham SM, Buell J and Imbem-
bo AL: Laparoscopic management of acute chotecystitis. Am J Surg
(1993) 165, 508-514.

Cox MR, Wilson TG, Luck AJ, Jeans PL, Padbury RTA and Toouli J:
Laparoscopic cholecystectomy for acute inflammation of the gallblader.
Ann Surg (1993) 218, 630-634.

Frazee RC, Thames T, Appel M, Roberts J, Symmonds R, Snyder S,
Hendricks J, Smith R and Allen TW: Laparoscopic cholecystectomy: A
multicenter study. J Laparosc Surg (1991} 1, 157-159.

Cuschieri A, Dubois F, Mouiel J, Mouret P, Becker H, Buess G,
Trede M and Troidl H: The European experience with laparoscopic
cholecystectomy. Am J Surg {(1991) 161, 385-387.

Airan M, Appel M, Berci G, Coburg AJ, Cohen M, Cushieri A, Dent T,
Duppler D, Easter D, Greene F, Halevey A, Hammer S, Hunter J,
Jenson M, Ko ST, McFadyan B, PerissatJ, Ponsky J, Ravindranathan
P, Sackier JM, Soper N, Stiegmann GV, Traverso W, Udwadia T,
Unger S, Wahlstrom E and Wolfe B: Retrospective and prospective
multi-institutional laparoscopic cholecystectomy study organized by the
society of American Gastrointestinal Endoscopic Surgeons. Surg En-
dosc (1992) 6, 163-176.

Orlando R, Russell JC, Lynch J and Mattie A: Laparoscopic
cholecysectomy: A statewide experience. Arch Surg (1993) 128, 494-
499.

Ganey JB, Johnson PA, Prillaman PE and McSwain GR: Cholecys-
tectomy: Clinical experience with a large series. Am J Surg (1986)
151, 352-357.

Gilliland TM and Traverso LW: Modern standards for comparison of
cholecystectomy with alternative treatments for symptomatic cholelith-
iasis with emphasis on long term relief of symptoms. Surg Gynecol
Obstet (1990) 170, 39-44.

Paulino-Netto A: A review of 391 selected open cholecystectomies for
comparison with laparoscopic cholecystectomy. Am J Surg (1993) 166,
71 73.

Williams LF, Chapman WC, Bonau RA, McGee EC, Boyd RW and
Jacobs JK: Comparison of laparoscopic cholecystectomy with open
cholecystectomy in a single center. Am J Surg (1993) 165, 459 465.
Branum G, Schmitt C, Baillie J, Suhocki P, Baker M, Davidoff A,
Branch S, Chari R, Cucchiaro G, Murray E, Pappas T, Cotton P and
Meyers WC: Management of major biliary complications after laparos-
copic cholecystectomy. Ann Surg (1993) 217, 532-541.

Weber J, Adamek HE and Riemann JF: Endoscopic stent placement
and clip removal for common bile duct stricture after laparoscopic
cholecystectomy. Gastrointest Endosc (1992) 38, 181-182.

Tsuge H, Mimura H and Orita K: Laparoscopic cholecystectomy:



Acta Medica Okayama, Vol. 49 [1995], Iss. 6, Art. 5

308 TsucEET AL AcTa Mep Okavava Vol. 49 No. 6

Analysis of 100 procedures: With reference to its application, safety,
and session of training. Nippon Rinsho Geka Gakkai Zasshi (1993) 55,  Received September 11, 1995; accepted October 9, 1995.
42 49 (in Japanese).

http://escholarship.lib.okayama-u.ac.jp/amo/vol 49/iss6/5



