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Who should perform laparoscopic cholecystectomy?

A 10-year audit
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Abstract

Background: Laparoscopic cholecystectomy is one of the
most common operations in general surgery. It is per-
formed by surgeons with a specialist interest in biliary
disease as well as by surgeons with other specialist
interests.

Methods: This retrospective audit of all cholecystecto-
mies was conducted in a single hospital over a 10-year
period from 1996 to 2005. Data were extracted from two
independent electronic databases and supplemented by a
full note review of cases with extended postoperative
stay or unplanned readmission. The outcomes for cases
under the care of specialist upper gastrointestinal (GI)
consultants were compared with outcomes for cases of
general surgery consultants from other firms.

Results: Data from 4,139 cholecystectomies were ob-
tained. More cholecystectomies performed by upper GI
firms were completed laparoscopically (96.2% vs 80.1%)
with a higher rate of intraoperative cholangiograms
(83.4% vs 16.9%). The mean operating time was shorter
for upper GI cases (69 vs 84 min), as was the postop-
erative hospital stay (2 vs 3.6 days). There also was a
significantly lower incidence of bile duct injury in upper
GI cases (0.1% vs 0.9%).

Conclusion: In their institution, the authors found evi-
dence of improved outcomes when laparoscopic chole-
cystectomy was performed under the care of surgeons
with a specialist interest in upper GI or hepatopancre-
aticobiliary surgery.
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Laparoscopic cholecystectomy was first performed by
Muhe in Germany in 1986 [15] and subsequently
developed independently by Mouret in France and
McKernan in the United States [14]. Over the following
decade it became the operation of choice for symp-
tomatic gallbladder disease. Laparoscopic cholecystec-
tomy is now one of the most common procedures
performed by general surgeons, with more than 45,000
operations performed annually in England (Hospital
Episode Statistics data). In the United Kingdom, lapa-
roscopic cholecystectomy is performed both by surgeons
with a special interest in upper gastrointestinal (GI) and/
or hepatopancreaticobiliary (HPB) surgery and sur-
geons who specialize in other areas of general surgery.

This study aimed to audit the practice and outcomes
of cholecystectomies performed in one unit over a 10-
year period (1996 to 2005), and to determine whether the
consultant specialty had any influence on surgical out-
come.

Patients and methods

A retrospective audit was conducted at a large district hospital
serving a population of 525,000. The electronic operating theater
database was searched for all operations in which a cholecystectomy
was entered into the database as one of the procedures performed.
The information extracted from this database included basic patient
details, the consultant responsible for the care of the patient, the
surgeon and assistants who performed the operation, the procedures
performed, and the times at which the patient entered and left the
operating theater. Data included whether the procedure was com-
pleted laparoscopically, but in cases for which the procedure was not
coded as laparoscopic, it often was not clear whether the operation
was started laparoscopically and converted or planned as an open
procedure. Information extracted from this database was checked
manually by case note review where appropriate. Cases were coded
into two groups: operations performed under the care of an upper GI
surgeon (upper GI) and those performed under the care of a surgeon
with no specialist upper GI/HPB interest (other firm). Operations
performed by pediatric surgeons and operations for which it was
clear that cholecystectomy was not the primary procedure performed
(e.g., cases in which pancreaticoduodenectomy or hemicolectomy also
was performed) were excluded from the audit.
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Fig. 1. Flow chart describing audit methodology.

The included cases then were matched to information in the
electronic hospital coding database. This allowed data on the method
of admission (elective or emergent), date of discharge, and date of
death to be extracted. Combined data from both the theater database
and the hospital coding database were stored in an Excel spreadsheet
(Microsoft Corp. Redmond, WA, USA).

To gain further information on surgical complications, a review of
clinical notes was attempted in all cases for which the postoperative
stay exceeded 4 days or death occurred within 30 days of surgery. In
addition, a list of patients readmitted to the hospital on an emergency
basis within 30 days of surgery also was obtained from an electronic
hospital database (this information was available only for cases since
2000), and notes on these patients also were reviewed. If after full
review of the case notes it was clear that cholecystectomy was not the
primary procedure, the case was excluded from the audit. Data
regarding perioperative and postoperative complications were added
to the Excel spreadsheet.

Statistical analysis was performed using SPSS 13.0 software (SPSS
Inc. Chicago, IL, USA). Continuous data, reported as mean =+ stan-
dard deviation or median and interquartile range, were compared
between groups using the unpaired z-test or the Mann—Whitney U test.
Categorical data were compared using Fisher’s exact test. All p values
less than 0.05 were considered statistically significant.

Results

In 1996, the hospital employed eight consultant general
surgeons, one of whom specialized in upper GI/HPB
surgery, and all of whom performed laparoscopic cho-
lecystectomy. By the end of 2005, 16 consultant general
surgeons were on the staff (including 3 upper GI/HPB
surgeons), 12 of whom were performing laparoscopic
cholecystectomy.
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Between 1996 and 2005, 4,139 cholecystectomies
were performed in which cholecystectomy was the pri-
mary procedure. Data were available from both the
theater and the coding electronic databases for these
procedures (Fig. 1). The number of cholecystectomies
performed annually ranged from 307 to 487 during this
period. Of the 423 cholecystectomies performed in 1996,
161 (38%) were performed under the care of the spe-
cialist upper GI surgeon. In 2005, 455 cholecystectomies
were performed, 292 (64%) under the care of one of
three upper GI/HPB surgeons.

Overall, 89% of the cases were elective admissions,
and this proportion did not significantly differ over the
10-year period (p = 0.136, chi-square test). There was
no significant difference in the proportion of elective
admissions between the cases managed by the upper GI
firm and those managed by the other firms (Table 1).
The proportion of female patients was 74%, and this did
not differ significantly between upper GI and other
firms. The mean age of patients treated by the upper GI
firm was 54 years as compared with 56.2 years for pa-
tients treated by the other firms (p < 0.001).

Overall, 89% of the cases were completed laparo-
scopically. Significantly more cases managed under the
upper GI firm were completed laparoscopically than
cases managed under the other firms. Elective admis-
sions were significantly more likely to be managed la-
paroscopically than emergency admissions. Among
cholecystectomies performed by the upper GI team,
97.1% of the elective admissions were managed laparo-
scopically, compared with 89.1% of the emergency
admissions, and these rates remained fairly steady
throughout the 10-year period. For the other firms,
43.3% of the emergency admissions were managed la-
paroscopically, compared with 84.6% of the elective
admissions overall, although this rate improved signifi-
cantly over the 10-year period (Fig. 2).

The mean theater time was 75.6 min overall. The
theater time was significantly shorter for upper GI cases
than for other firm cases. On the average, cholecystec-
tomy for emergency admissions took 17 min longer than
surgery for elective admissions. Cholangiograms were
performed and recorded on the theater database for
54.1% of the cases overall. The upper GI firm performed
a cholangiogram in a significantly higher proportion of
cases than the other firms.

Over the 10-year period, the mean postoperative stay
fell from 3.8 days in 1996 to 2.1 days in 2005 (Fig. 3).
The overall mean postoperative stay was 2.7 days, and
was significantly shorter for upper GI cases than for
other firm cases. The postoperative stay was shorter in
upper GI cases for both elective (1.7 vs 3 days; p <
0.001) and emergency admissions (3.9 vs 8.7 days; p <
0.001). The postoperative stay also was shorter for up-
per GI cases if the analysis included only the cases
managed laparoscopically (1.8 vs 2.3 days; p < 0.001).

The overall 30-day mortality rate was 0.6% and did
not differ significantly between upper GI cases and cases
managed by other firms. The case notes for the patients
who had a postoperative stay longer than 4 days after a
primary cholecystectomy or who died within 30 days of
surgery were sought to discover perioperative compli-
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Table 1. Cholecystectomies 1996-2005: data obtained from electronic databases

Upper GI n (%) Other firms n (%) Total n (%) P Value
Cholecystectomies 2,289 1,850 4,139
Emergency 247 (10.8) 203 (11.0) 450 (10.9) 0.880%
Elective 2,042 (89.2) 1,647 (89%) 3,689 (89.1) 0.880%
Sex: female 1,725 (75.4) 1,356 (73.3) 3,081 (74.4) 0.142%
Mean age (years) 54.0 = 15.5 56.2 = 16.1 55.0 = 15.8 <0.001°
Completed lap 2,202 (96.2) 1,481 (80.1) 3,683 (89) <0.001*
Converted lap 77 (3.4) 261 (14.1) 338 (8.2) <0.001*
Planned open 10 (0.4) 108 (5.8) 118 (2.9) <0.001*
Consultant scrubbed 1,640 (71.7) 1,103 (59.6) 2,743 (66.3) <0.001*
Consultant primary surgeon 1,477 (64.5) 1,021 (55.2) 2,498 (60.4) <0.001*
Mean theater time (min) 68.6 + 31.2 843 + 36.8 75.6 £ 31.7 <0.001°
Cholangiogram performed 1,908 (83.4) 313 (16.9) 2,239 (54.1) <0.001*
Mean postop stay (days) 2.0 £ 3.0 3.6 £ 6.1 2.7 £ 4.7 <0.001°
Median postop stay: days (interquartile range) 1(1-2) 2 (1-4) 1 (1-3) <0.001¢
30-day mortality 10 (0.4) 16 (0.9) 26 (0.6) 0.112%
GI, gastrointestinal; lap, laparoscopic; postop, postoperative
# Fisher’s exact test
® Unpaired r-test
¢ Mann—Whitney U test
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Fig. 2. Trends with time in the proportion of cholecystectomies
completed laparoscopically by the firm group and the method of
admission.

cations. The notes for 519 of these patients (87.6%) were
found and reviewed. Details are shown in Table 2.
Between 2000 and 2005, 121 patients were readmit-
ted for an emergency in the month after a cholecystec-
tomy. The case notes of these patients were reviewed,
and the results are shown in Table 3. Overall, patients
were readmitted at a rate of 4.6%. There was a trend
toward a higher readmission rate among upper GI pa-
tients, but this trend was not statistically significant. Of
the patients who were readmitted, 57.9% needed no in-
terventional radiologic or surgical treatment.
Complications discovered from the note reviews of
patients who had an extended postoperative stay and
those readmitted were combined (Table 4). The patients
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Year
Fig. 3. Trends with time in the postoperative hospital stay by the firm
group.

treated before 2000 are excluded from Table 4 because
readmission data were not available for this period.
Overall, the rate of bile duct injury (unintentional
damage to the common bile duct or major hepatic ducts)
was 0.4% during this period and significantly lower for
upper GI patients. A postoperative bile leak was expe-
rienced by 1.9% of the patients, which prolonged the
hospital stay or caused readmission, whereas 1.2% of the
patients had a bile leak that required either surgical or
radiologic intervention. There was no significant differ-
ence in the incidence of bile leak between upper GI and
other firm patients. Significantly fewer upper GI patients
experienced an intraabdominal collection (causing a
prolonged hospital stay or readmission and confirmed
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Table 2. Cholecystectomies 1996-2005: review of cases with a postoperative stay exceeding 4 days or death in less than 30 days

Upper GI n (%) Other firms n (%) Total n (%) p Value®

Total primary cholecystectomies 2,289 1,850 4,139
Primary cholecystectomies reviewed (postop stay >4 days or death in <30 days)b 191 (8.3) 328 (17.8) 519 (12.5) 1.000
Emergency admission 55 (28.8) 101 (30.8) 156 (30.1) 0.691
Completed laparoscopically 133 (69.6) 102 (31.1) 235 (45.3)  <0.001
Converted 48 (25.1) 118 (36) 166 (32) 0.011
Planned open 10 (5.2) 108 (33) 118 (22.7)  <0.001
Main single complication/reason for long stay:
Bile duct injury/leak/collection 49 (25.7) 56 (17) 105 (20.2) 0.023
Further surgery for nonbiliary complication (e.g., wound, port-site hernia, bleed) 5 (2.6) 4 (1.1) 9 (1.7) 0.300
ERCP for retained stones or t-tube cholangiogram 25 (13.1) 29 (8.8) 54 (10.4) 0.137
Other complication (e.g., cardiac, respiratory, urinary, nonspecific pain, 56 (29.3) 101 (30.8) 157 (30.2) 0.766
or pyrexia with negative radiology)
No significant complication: general recovery from surgery, social circumstances 56 (29.3) 138 (42.1) 194 (37.4) 0.005
GI, gastrointestinal; postop, postoperative; ERCP, endoscopic retrograde cholangiopancreatography
# Fisher’s exact test
® Percentages shown are percent of cases reviewed
Table 3. Cholecystectomies 2000-2005: review of cases with unplanned readmission within 30 days of discharge
Upper GI n (%) Other firms n (%) Total n (%) p Value®
Primary cholecystectomies performed 1,704 934 2,638
Primary cholecystectomies reviewed (unplanned 88 (5.2) 33 (3.5) 121 (4.6) 0.064
readmission within 30 days)®
Reason for readmission
Abdominal pain
Nonspecific/normal investigations 32 (36.4) 10 (30.3) 42 (34.7) 0.669
Bile leak/bile duct injury 3(34) 7(21.2) 10 (8.3) 0.004
Retained stones 6 (6.8) 2 (6.1) 8 (6.6) 1.000
Pancreatitis 4 (4.5) 0 4(3.3) 0.573
Collection 6 (6.8) 3.1 9(7.4) 0.703
Wound infection 9 (10.2) 2 (6.1) 11 (9.1) 0.725
Other surgical 2(2.3) 2 (6.1) 4(3.3) 0.299
Chest pain/SOB 8 (9.1) 309.1) 11 (9.1) 1.000
Other nonsurgical 6 (6.8) 0 6 (5) 0.187
Management
No surgical/radiologic treatment 55 (62.5) 15 (45.5) 70 (57.9%) 0.102
Percutaneous drain 3(3.4) 4 (12.1) 7 (5.8%) 0.087
ERCP 15 (17) 9(27.3) 24 (19.8%) 0.212
Surgery 10 (11.4) 6 (18.2) 16 (13.2%) 0.370

GI, gastrointestinal; SOB, shortness of breath; ERCP, endoscopic retrograde cholangiopancreatography

# Fisher’s exact test
® Percentages shown are percent of cases reviewed

radiologically, but with no evidence of a bile leak) than
other firm patients. There was no significant difference
in the rate of complications requiring further surgery
between the groups.

Discussion

Over the 10-year period of this audit, the number of
cholecystectomies performed in the studied unit has re-
mained relatively steady, as has the proportion managed
as emergency admissions. However, as a result of con-
sultant appointments during the 10-year period and a
greater degree of specialization within the general sur-
gical department, a larger proportion of cholecystecto-
mies currently are performed under the care of
consultants with a declared specialist interest in upper
GI or HPB surgery.

Overall, we have found that cases managed under
the upper GI firm had a shorter theater time and were
more likely to be completed laparoscopically than cases
performed by other firms. There also was a lower rate of
bile duct injury, and the postoperative hospital stay was
significantly shorter. Although the proportion of emer-
gency admissions was similar between the groups, the
average age of upper GI patients was slightly more than
2 years less. Because this was a retrospective audit, it is
likely that there was some degree of heterogeneity be-
tween the two groups of patients. However, any differ-
ence in case mix is likely to be biased against the upper
GI firm because potentially more complicated patients
likely were referred to the surgeons specializing in biliary
surgery. In addition, more operations in the upper GI
group were performed by consultant surgeons. How-
ever, univariate analysis suggested that although the
mean operating time was shorter when a consultant was
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Table 4. Cholecystectomies 2000-2005: mortality and surgical complications

Upper GI n (%) Other firms n (%) Total n (%) p Value®
Cholecystectomies 2000-2005 1,704 934 2,638
Emergency admissions 197 (11.6) 104 (11.1) 301 (11.4) 0.798
Mortality 7(0.4) 4(0.4) 11 (0.4) 1.000
Bile duct injuries 2 (0.1) 8 (0.9) 10 (0.4) 0.005
Bile leak, any causing prolonged stay or readmission 31 (1.8) 20 (2.1) 51(1.9) 0.558
Requiring intervention 18 (1.1) 14 (1.5) 32 (1.2) 0.354
Collection (without confirmed bile leak) 7 (0.4) 15 (1.6) 22 (0.8) 0.003
Complication requiring further surgery 16 (0.9) 8 (0.9) 24 (0.9) 1.000
Laparotomy 6(0.4) 5(0.5) 11 (0.4) 0.347
Laparoscopy 6 (0.4) 3(0.3) 9(0.3) 1.000
Incision and drainage 4(0.2) 0 4(0.2) 0.304

# Fisher’s exact test

the primary surgeon (by 19 min), this was independent
of a significant effect of the firm on the operating time.

Although there has been a progressive reduction in
the conversion rate for elective laparoscopic cholecys-
tectomies performed by non—upper GI firms, over the
period of the audit, the overall conversion rate was
significantly higher, and this partly explains the differ-
ence in postoperative stay between the groups.

Overall, there was a difference of 1.6 days in the
mean postoperative hospital stay between the two
groups. This represents a significant economic cost for
an operation performed as frequently as laparoscopic
cholecystectomy. In the other firms group, a large pro-
portion of patients with an extended hospital stay did
not have any specific complications, but were only
recovering normally from an open procedure. However,
even when analysis of postoperative stay is confined to
cases managed laparoscopically, there still is a signifi-
cant difference between the groups. More upper GI
cases were managed on a day case basis, and it is also
likely that for inpatient cases, the upper GI firm was
more confident discharging patients earlier than other
firms, who managed these patients on a less regular
basis. Despite the earlier discharge of patients by the
upper GI firm, the unplanned readmission rate was not
significantly higher.

The findings of our audit are based on two parallel
third-party collected databases and thus were not likely
influenced by the surgeon’s input into cases. By covering
a 10-year period and more than 4,000 cholecystectomies,
we have been able to highlight small but significant
differences such as bile duct injury rates that are infre-
quent but serious complications of laparoscopic chole-
cystectomy.

By selecting patients with an extended postoperative
stay or readmission for detailed manual note review, we
aimed to discover the majority of the major complica-
tions in the group of patients as a whole without relying
on specific diagnostic codes in an electronic database.
However, it is possible that some patients with compli-
cations were discharged within 4 days of the operation,
or presented later than 1 month after the operation.
Also, because we were unable to review all the notes we
sought (because of notes destroyed, lost, tracked incor-
rectly, or in use by different departments), it is possible
that some major complications may have been missed by
this audit.

Another source of error in this audit was the quality
of the information on the databases we used. All the
cases included in this audit were on both the theater
database and the hospital coding database. It is clear
that there were cases available only on one of these
databases (e.g., due to incorrect coding of the procedure,
incorrect entry of patient details, or technical failure),
and these cases were not included. However, there is no
reason to suspect that these errors affected the one
group of patients more than the other.

Bile duct injury after cholecystectomy is often a
serious complication associated with significant mor-
bidity and should be regarded as preventable [1]. Pop-
ulation-based studies have suggested a significant
increase in the incidence of bile duct injuries related to
performance of laparoscopic rather than open chole-
cystectomy [4, 5]. In this audit, we discovered 17 major
bile duct injuries over the whole 10-year period (0.4%),
with 10 in the period 2000-2005 (0.4%). All bile duct
injuries occurred during operations attempted laparo-
scopically. Of all bile duct injuries, 13 were discovered
intraoperatively, with 10 repaired primarily and 3
managed using a hepaticojejunostomy.

Four major bile duct injuries (all of them non-Upper
GI firm cases) presented postoperatively. It is possible
that the significantly lower rate for bile duct injury in
upper GI cases reflects the higher use of perioperative
cholangiogram in this group. Although still controver-
sial, there is substantial evidence to suggest that by
defining abnormal anatomy, the routine use of intra-
operative cholangiography may reduce both the inci-
dence and severity of bile duct injuries [2, 4, 5, 11, 12].

It has been shown that routine use of cholangiog-
raphy is cost effective, particularly in the hands of
inexperienced surgeons and in high-risk operations [6].
Although routine cholangiography was performed in all
four cases of bile duct injury under the upper GI firm,
cholangiogram ensured that these injuries were identi-
fied intraoperatively and repaired without significant
long-term sequelae. In contrast, cholangiography had
not been performed in any of the four cases of bile duct
injury with delayed presentation, three of which re-
quired extensive reconstructive surgery and involved
extended hospital stays with significant morbidity.

Although there was a significant difference between
the groups, the overall rate of bile duct injury in this unit
are line with previously published data. A metaanalysis



of 83 single-institution studies in 1996 showed a com-
mon bile duct injury rate of 0.47% [16], whereas a pro-
spective audit of laparoscopic cholecystectomies
performed in the Rome area between 1999 and 2001
showed an average bile duct injury rate of 0.22%, with
individual institutions having injury rates between 0%
and 0.8% [8].

Our findings add to the growing evidence that the
outcome for laparoscopic cholecystectomy may be
influenced by expertise and special interest. Hobbs et al.
[9] recently showed that both intraoperative cholangi-
ography and surgeon experience are associated with
fewer bile duct injuries. They found that surgeons who
had performed fewer than 200 laparoscopic cholecys-
tectomies in the previous 5 years were more likely to
have complications than those who had performed more
than this number of procedures.

Several other large population-based studies also
have shown decreased rates of bile duct injuries associ-
ated with increased surgical experience [5, 7, 13]. Our
findings agree with these results because cholangiogra-
phy was much more likely to take place in the upper GI
firm, with most surgeons in the other firms performing
fewer than 40 procedures per year. However, other
studies have not found a direct correlation between the
number of procedures performed by a surgeon or team
and the rate of bile duct injury [3, 8, 10], and these
authors suggest that complications are related more to
surgical technique than to crude surgical volume.

The question of who should perform laparoscopic
cholecystectomy remains. Data from this audit suggest
that when performed under the care of a surgeon with a
specialist interest in upper GI or HPB surgery, the
operations were performed more quickly with fewer
conversions and bile duct injuries, and patients spent a
shorter time in hospital. However, this audit was limited
to a single unit, and care must exercised in generalizing
these data to other institutions. Also, this is a historical
audit and may not represent the current situation. Be-
cause more laparoscopic procedures are being per-
formed by general surgeons for a variety of both elective
and emergency operations, it is likely that surgeons with
specialties other than upper GI are more skilled in lap-
aroscopic surgery than they were at the beginning of the
audit period in 1996.

In addition, it is difficult to ascertain whether the
better results of the upper GI surgeons were attributable
to their specialized training or solely to the larger
number of cases they managed. It is possible that sur-
geons who are not specialists in biliary disease could
achieve equally good results if they were allowed to in-
crease their case load to that of the specialist surgeons.

We are not advocating that laparoscopic cholecys-
tectomy be performed only by upper GI or HPB sur-
geons because this would significantly  limit
opportunities for other surgeons to gain the advanced
skills necessary for performing laparoscopic colorectal
or endocrine surgery. However, we do suggest as a
minimum that surgeons who offer laparoscopic chole-
cystectomy should perform the operation regularly,
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should have an interest in laparoscopic surgery, and
should be competent in performing techniques that may
be necessary, including laparoscopic suturing and in-
traoperative cholangiogram. It also is necessary for a
regular audit to be undertaken locally to ensure that in
each hospital, patients are receiving optimal treatment.
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