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          C H A P T E R 6 
Laparoscopic cholecystectomy for acute cholecystitis  

should be performed by a laparoscopic surgeon. 

Surgical Endoscopy 2010 ; 24 : 2206–2209 
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ABSTRACT 

 

Background 

The aim of this study was to evaluate the impact of surgical subspecialization on the 

outcome of laparoscopic cholecystectomy. 

 

Methods  

The retrospective cohort study included all consecutive patients who underwent 

laparoscopic cholecystectomy between June 2002 and June 2009 in a major teaching 

hospital. Patients were divided into two groups: those operated on by laparoscopy-

oriented surgeons (more than 50 laparoscopic procedures annually) and those operated 

on by nonlaparoscopy surgeons. Surgeries were divided into two groups as well: elective 

surgery for cholelithiasis and emergency surgery for acute cholecystitis. Conversion rate, 

operating time, complications, and length of hospital stay were analyzed and compared 

between both groups. 

 

Results  

During the study period 1509 patients underwent laparoscopic cholecystectomy for 

symptomatic gallstone disease. A laparoscopic surgeon performed the procedure on 893 

patients, and 616 patients were operated on by nonlaparoscopy surgeons. For elective 

surgeries the laparoscopic interest of the surgeon had no influence on the outcome of the 

procedure. In patients with acute cholecystitis, a significant difference in conversion rate 

(3.6 vs. 15.6%, p = 0.003) and operating time (68 vs. 76 min, p = 0.02) favored the 

laparoscopic surgeons.  

 

Conclusions 

Patients who present with acute cholecystitis have a greater chance of a laparoscopically 

completed cholecystectomy if operated on by a laparoscopy-oriented surgeon. 
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INTRODUCTION 

There has been an increasing demand for subspecialization in surgery over the last few 

years. In the field of gastrointestinal surgery, expertise in laparoscopy has increased 

enormously. This raises the question of whether the outcome of procedures considered 

part of the practice of a general surgeon, like laparoscopic cholecystectomy, are 

influenced by the degree of subspecialization of the individual surgeon.  

Major complications in laparoscopic cholecystectomy are infrequent, the most feared 

being injury of the common bile duct (0.5–1.4%).
1,2

 The reported conversion rate of 

laparoscopic cholecystectomy to open cholecystectomy is approximately 5% and is 

associated with increased postoperative pain, pulmonary complications, length of stay, 

and longer recovery to normal activities.
3-6

 It is to be expected that the risk of conversion 

and complications after laparoscopic cholecystectomy is lower if the procedure is 

performed by a laparoscopy-oriented surgeon. The current study was conducted to 

investigate whether the laparoscopic expertise of the surgeon influenced the outcome of 

laparoscopic cholecystectomy.  

 

METHODS 

PATIENTS 

All consecutive patients who underwent laparoscopic cholecystectomy (LC) in the period 

June 2002 to June 2009 in St. Antonius Hospital, Nieuwegein, the Netherlands (a major 

teaching hospital), were identified and included in a retrospective database (n = 1509). 

Patients who underwent a planned open cholecystectomy (n = 47) were excluded from 

the study.  

 

OUTCOME PARAMETERS 

Medical charts and surgical reports were reviewed and the following data were collected: 

patient demographics (age, sex, comorbidity), indication for cholecystectomy, conversion 

rate, operating time, postoperative complications, and length of hospital stay. Patients 

were divided into two groups: those operated on by or under the supervision of a 

laparoscopy-oriented surgeon (defined as a surgeon performing at least 50 laparoscopic 

procedures a year; heretofore referred to as a ‘‘laparoscopic surgeon’’; n = 9) and those 

operated on by or supervised by a ‘‘nonlaparoscopic surgeon’’ (n = 15). Unsupervised 

residents were considered nonlaparoscopic 

surgeons. Surgeries were also divided into two groups: elective surgery for cholelithiasis 

and emergency surgery for acute cholecystitis. All 1509 specimens were analyzed by a 

pathologist; in all patients with acute cholecystitis, the diagnosis was confirmed by 

pathology reports. Outcomes in terms of operating time, conversion rate, complication 
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rate, and length of hospital stay were compared between the laparoscopic and the 

nonlaparoscopic group and between the elective and the emergency surgery group.  

 

STATISTICAL ANALYSIS 

Statistical analysis was done using SPSS v17.0 (SPSS, Inc., Chicago, IL). Categorical data 

were compared with the Pearson χ
2
 test and continuous data were compared using the 

Student t test. A p<0.05 was considered statistically significant. 

 

RESULTS 

Of the 1509 included patients, 1052 (70%) were female. Median age was 51 years (range = 

14–99 years). Eight hundred ninety-three patients underwent LC by a laparoscopic 

surgeon and 616 patients were operated on by a nonlaparoscopic surgeon. Patient 

characteristics were comparable between groups. Nonlaparoscopic surgeons performed 

significantly fewer elective operations for cholelithiasis than laparoscopic surgeons (Table 

1). Complicated cholelithiasis (including preoperative ERCP with sphincterotomy) was 

present in 253 (17%) patients, equally divided between both groups, and 220 patients 

underwent emergency cholecystectomy for acute cholecystitis. In case of acute 

cholecystitis, there was no significant difference between the two groups of surgeons with 

regard to duration of symptoms: 3.1 days (±2.7) for nonlaparoscopic surgeons versus 4.4 

days (±7.4) for laparoscopic surgeons. 

 

Table 1     Indication for laparoscopic cholecystectomy by type of surgeon. 

 Laparoscopic surgeon 

(n=893) 

Nonlaparoscopic 

surgeon 

(n=616) 

p-

value 

Total 

(n=150

9) 

Indication  

   Cholelithiasis 

   Acute cholecystitis 

   Other 

   Preoperative ERCP 

 

759 (85%) 

111 (12.4%) 

23 (2.5%) 

150 (16.8%) 

 

493 (80%) 

109 (17.7%) 

14 (2.3%) 

103 (16.7%) 

 

0.01 

0.004 

NS 

NS 

 

1252 

220 

37 

253 

Data are numbers. Percentages are in parentheses 

 

The overall conversion rate was 3.8%: 2.8% in patients in elective surgery and 9.5% in 

patients in emergency surgery for acute cholecystitis (p<0.001) (Table 2). There was no 

difference in conversion rate between laparoscopic and nonlaparoscopic surgeons for 

patients in elective surgery. In patients with acute cholecystitis and undergoing 

emergency surgery, the conversion rate appeared to be dependent on the expertise of the 

surgeon. Laparoscopic surgeons did not convert as often in the case of acute cholecystitis 

compared to elective LC (3.6 vs. 3.2%, respectively). Nonlaparoscopic surgeons, on the 
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other hand, converted significantly more often in case of acute cholecystitis (15.6%) 

compared to elective LC (2.2%) and compared to laparoscopic surgeons (3.6%, p = 0.003) 

(Table 2).  

Operating time was longer when the cholecystectomy was performed by nonlaparoscopic 

surgeons, but only for acute cholecystitis (76 vs. 68 minutes, p = 0.02) (Table 3). 

 

Postoperative complications occurred in 9.3% of patients (Tables 4, 6). An injury to the 

common bile duct occurred in three patients and required secondary reconstructive 

surgery. Two patients suffered from bowel injuries requiring surgical reintervention (Table 

6). The overall complication rate did not differ between the two groups of surgeons. 

 In case of emergency cholecystectomy for acute cholecystitis, nonlaparoscopic surgeons 

tended to have a higher complication rate than laparoscopic surgeons (14.7 vs. 12.6%), 

although this finding did not reach statistical significance (p = 0.08).  

In case of elective LC, the length of hospital stay was significantly longer for patients of 

laparoscopic surgeons: 2 ± 6.2 vs. 1.6 ± 2.1 days (p = 0.04). There were no differences 

between the groups with respect to emergency surgery for acute cholecystitis (Table 5). 

Overall mortality was 0.4% and did not differ between groups (Table 6).  

 

Table 2     Conversion rate in elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

25 (3.2%) 

11 (2.2%) 

NS 

4 (3.6%) 

17 (15.6%) 

0.003 

NS 

<0.001 

Data are numbers. NS non significant 

 

 

Table 3     Operation time for elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

56 ± 25 

58 ± 24 

NS 

68 ± 27 

76 ± 24 

0.02 

<0.001 

<0.001 

NS non significant 

 

 

Table 4     Postoperative complications in elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

76 (9.7%) 

35 (6.9%) 

NS 

14 (12.6%) 

16 (14.7%) 

NS 

NS 

0.08 

NS non significant 
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Table 5     Length of hospital stay in elective and acute cholecystectomy per type of surgeon. 

 Elective Acute p-value 

Laparoscopic surgeon 

Nonlaparoscopic surgeon 

p-value 

2.0 ± 6.2 

1.6 ± 2.1 

0.04 

4.5 ± 4.4 

5.4 ± 6.3 

NS 

<0.001 

<0.001 

NS non significant 

 

 

 

 

 

Table 6     Postoperative complications of 1509 patients who underwent laparoscopic cholecystectomy 

 per type of surgeon 

 Laparoscopic surgeon 

(n=893) 

Nonlaparoscopic 

surgeon 

(n=616) 

Total 

(n=1509) 

Complicationsa 

   Common bile duct injury 

   Bowel injury 

   Cystic duct leakage 

   Bleeding 

   Intra-abdominal abscess 

   Wound infection 

   Cardiopulmonary 

 

ICU admission 

 

Mortality 

78 (8.7) 

1 (0.1) 

1 (0.1) 

14 (1.6) 

16 (1.8) 

10 (1.1) 

15 (1.7) 

21 (2.4) 

 

6 (0.7) 

 

4 (0.4) 

39 (6.3) 

2 (0.3) 

1 (0.2) 

10 (1.6) 

5 (0.8) 

6 (1.0) 

3 (0.5) 

12 (1.9) 

 

4 (0.6) 

 

2 (0.3) 

117 (7.8)b 

3 (0.2) 

2 (0.1) 

24 (1.6) 

21 (1.4) 

16 (1.1) 

18 (1.2) 

33 (2.2) 

 

10 (0.7) 

 

6 (0.4) 
Data are numbers. Percentages between parentheses.  

a     The complications shown are a selection of the total complications described in 

     this article. Urinary tract infections, urinary retention and infection e.c.i. are not included in 

     this table.  

b     Numbers of complications do not equal patients with complications; some patients had  

     multiple different complications (i.e. bleeding and pneumonia), these are      

     scored as two individual complications. 
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DISCUSSION 

Our study unequivocally shows the impact of the experience of the individual surgeon on 

the outcome of laparoscopic cholecystectomy in terms of conversion rate and operating 

time in the treatment of acute cholecystitis. The laparoscopic surgeon had to convert less 

often and completed the procedure faster than the nonlaparoscopic surgeon. Recently, 

comparable observations were made in a large British series of patients. Boddy et al. 

conducted a retrospective analysis of 4139 laparoscopic cholecystectomies.
7
 Patients 

were divided into two groups: those operated on by a gastrointestinal (GI) surgeon and 

those operated on by a general surgeon without GI interest. The authors also 

discriminated between elective and emergency surgery, but it was not entirely clear 

whether the emergency procedures were exclusively for acute cholecystitis. General 

surgeons without GI interest converted significantly more often than GI surgeons: overall 

conversion rate was 14.1 vs. 3.4%. In case of emergency surgery, the conversion rate of GI 

surgeons was on average 10.9%. The conversion rate of non-GI surgeons fluctuated 

enormously over the 10-year period, ranging from 30 to 81%. The authors also found that 

there were significantly more bile duct injuries and postoperative fluid collections in 

patients operated on by non-GI surgeons. In our analysis we focused on the laparoscopic 

experience of surgeons and observations similar to those of Boddy et al. were made while 

we made a clear distinction between elective surgery for symptomatic gallstone disease 

and emergency surgery for acute cholecystitis. In the current study there was no 

significant association between complications and the type of surgeon. A potential 

confounding variable in our study is the fact that all laparoscopic surgeons were GI 

surgeons or fellows in GI surgery (n = 7), while no GI surgeons were included 

in the nonlaparoscopic surgeon group. In daily practice, however, both qualities, 

laparoscopy and GI subspecialization, often go together.  

In our study, patients who underwent elective surgery by laparoscopic surgeons tended to 

have a higher complication rate than patients operated on by nonlaparoscopic surgeons in 

elective surgery. This difference may very well be attributed to selection bias: patients 

with a higher preoperative morbidity or predictors of a more complex procedure are 

preferably assigned for surgery by a laparoscopic surgeon.   

Conversion from a laparoscopic to an open cholecystectomy is not a complication, and 

under no circumstance should a conversion be postponed at the cost of an avoidable 

complication. However, an open cholecystectomy is associated with increased 

postoperative pain, pulmonary complications, and a longer recovery to normal 

activities.
5,6

 Conversion therefore has important consequences for the patient. It is to be 

expected that with increasing laparoscopic expertise, the difference in conversion rate, 
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but also in operating time and complications, between laparoscopic and nonlaparoscopic 

surgeons will increase rather than decrease. 

Laparoscopic cholecystectomy is generally considered the gold standard in the treatment 

of gallstone disease, although minimal-incision cholecystectomy has gained some 

popularity. Keus et al. compared minimal incision to laparoscopic cholecystectomy for 

symptomatic cholecystolithiasis.
8
 For the elective situation no statistical differences in 

conversion or complication rate between the procedures were found, although operating 

times were in favor of the small-incision cholecystectomy. No data are available with 

regard to small-incision cholecystectomy compared to the laparoscopic procedure for 

acute cholecystitis. 

 

CONCLUSION 

Patients with acute cholecystitis have a greater chance of a laparoscopically completed 

cholecystectomy if they are operated upon by a laparoscopic surgeon. This observation 

merits consideration for inclusion as a quality indicator in best-practice protocols by the 

surgical profession. The availability of laparoscopic expertise may depend on time and 

location and can differ between hospitals. However, the need for emergency surgery by a 

nonlaparoscopic surgeon is often relative, and postponing the operation to the following 

day in order to have it performed by a laparoscopic surgeon has to be considered.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Laparoscopic cholecystectomy for acute cholecystitis should be performed by a 

laparoscopic surgeon 

79 

 

R E F E R E N C E S 

 

1.  Boerma D, Rauws EA, Keulemans YC, Bergman JJ, Obertop H, Huibregtse K, Gouma DJ. Impaired quality of life 

5 years after bile duct injury during laparoscopic cholecystectomy: a prospective analysis. Ann Surg. 2001; 

234:750–757. 

2.  de Reuver PR, Sprangers MA, Gouma DJ. Quality of life in bile duct injury patients. Ann Surg. 2007; 246:161–

163. 

3.  Hasukic S, Mesic D, Dizdarevic E, Keser D, Hadziselimovic S, Bazardzanovic M. Pulmonary function after 

laparoscopic and open cholecystectomy. Surg Endosc. 2002; 16:163–165. 

4.  Berggren U, Gordh T, Grama D, Haglund U, Rastad J, Arvidsson D. Laparoscopic versus open cholecystectomy: 

hospitalization, sick leave, analgesia and trauma responses. Br J Surg. 1994; 81:1362–1365. 

5.  Livingston EH, Rege RV. A nationwide study of conversion from laparoscopic to open cholecystectomy. Am J 

Surg. 2004; 188:205–211. 

6.  Hendolin HI, Paakonen ME, Alhava EM, Tarvainen R, Kemppinen T, Lahtinen P. Laparoscopic or open 

cholecystectomy: a prospective randomised trial to compare postoperative pain, pulmonary function, and stress 

response. Eur J Surg. 2002; 166:394–399. 

7.  Boddy AP, Bennett JM, Ranka S, Rhodes M. Who should perform laparoscopic cholecystectomy? A 10-year 

audit. Surg Endosc. 2007; 21:1492–1497. 

8.  Keus F, de Jong JA, Gooszen HG, van Laarhoven CJ. Laparoscopic versus small-incision cholecystectomy for 

patients with symptomatic cholecystolithiasis. Cochrane Database Syst Rev. 2006; 4:CD006229. 

 

 

 

 

 

 

 

 

 


