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CHAPTER 8

Short- and Long-Term Outcomes after a Reconstituting
and Fenestrating Subtotal Cholecystectomy

1
2
3
4
5
6

J Am Coll Surg. 2017 Jun 10. pii: S1072-7515(17)30512-4

Van Dijk AH
Donkervoort SC
Lameris W
De Vries E
Eijsbouts QAJ
Vrouenraets BC
Busch OR
Boermeester MA
De Reuver PR

7
8
S

140

Chapter 8

Abstract
Background: Multiple surgical techniques are advised to safely perform cholecystectomy
in difficult cases, such as conversion to open surgery or subtotal cholecystectomy (STC).
A reconstituting and a fenestrating STC are techniques for STC. The aim of this study was
to investigate short and long-term morbidity and quality of life associated with STC and
to compare the outcomes after fenestrating and reconstituting STC.
Study design: Patients who underwent STC were identified. Assessed short-term morbidity included bile leakage, bile duct injury, intra-abdominal infection, re-interventions
and re-admittance. Long-term morbidity included bile duct stenosis and recurrent
biliary events.
Differences in outcome of fenestrating and reconstituting STCs were assessed. Quality
of life was assessed by EQ-5D, SF-36 and GIQLI questionnaires.
Results: Subtotal cholecystectomy was performed in 191 patients, of which 102 (53%)
underwent a fenestrating STC and 73 (38%) a reconstituting STC. Bile leakage was
significantly more common after fenestrating STC (18% vs. 7%, respectively; p < 0.022).
After a median of 6 years (IQR 5 -10 years) follow-up, recurrence rate of biliary events was
lower after fenestrating than reconstituting STC (9% versus 18%, respectively, p < 0.022).
Overall re-intervention rate did not differ between the two groups: 32% in fenestrating
STC group and 26% in reconstituting STC group (p 0.211). Completion cholecystectomy
was performed significantly more in patients after fenestrating STC (9% vs. 4%, p <0.022)
Conclusion: Subtotal cholecystectomy is a safe and feasible technique for difficult cases,
where conversion only will not solve the difficulty of an inflamed hepatocystic triangle.
The choice for reconstituting or fenestrating STC depends on intraoperative conditions,
and both techniques are associated with specific complications.

Short- and Long-Term Outcomes after a Reconstituting and Fenestrating Subtotal Cholecystectomy

Laparoscopic cholecystectomy (LC) is the current gold standard for uncomplicated and
complicated gallstone disease. Multiple reviews have shown benefit of LC over open
cholecystectomy, even for complicated biliary disease as moderate or severe cholecystitis and biliary pancreatitis [1,2].
One third of cholecystectomies performed are due to complicated gallbladder disease. Postponement of operation in complicated cases is no longer advised, as several
trials show low morbidity after early surgery in patients with cholecystitis and with mild
biliary pancreatitis [3,4]. The overall rate of complications following LC is between 2-11%,
with a rate of bile duct injury of 0.5-1.5% and bile leakage of 1-3% [5–7].
After complicated gallstone disease LC may be technically challenging due to edema,
inflammation of the gallbladder, contraction of the gallbladder, fibrosis or adhesions.
Intraoperative conditions can limit correct identification of the anatomy (biliary and
vascular) and ‘critical view of safety (CVS)’ might not be achieved [8]. Complicated gallbladder disease, severe inflammation of the hepatocystic triangle, fibrosis and unclear
anatomy are associated with more postoperative complications and an increased rate of
bile duct injury [9].
Multiple surgical techniques are advised to safely remove the gallbladder in difficult
cases, such as the CVS technique, an intraoperative cholangiogram and some groups
advocate conversion to an open procedure and/or perform a subtotal cholecystectomy
[10,11]
. Conversion to open surgery is associated with a relatively high overall complication
rate of 20-30%[12] and does not avoid the risk of bile duct injury by itself [1,12–14]. Subtotal
cholecystectomy (STC) is a suggested bailout procedure in these situations, which
was first described in the 1990s as ‘a definitive and safe operation’ and has been used
steadily since [15]. Small series suggested that STC is associated with a decreased rate
of bile duct injuries and a lower conversion rate, but also with an increase in bile leaks
and retained stones needing reintervention [16–18]. Recently Strasberg et al. noted that
the definition of STC varied in the available literature and the term ‘subtotal’ or ‘partial’
can encompass several different techniques [19]. Strasberg classified STC in a fenestrating
and a reconstituting technique. However, the long-term outcome of both techniques is
scarcely described.
The aim of the present study is to assess the short and long-term morbidity and
quality of life following subtotal cholecystectomy. Difference in outcome between a
fenestrating and a reconstituting STC will be analyzed. To compare long-term patient
reported outcome after STC with patients after a difficult cholecystectomy, patients
that underwent conversion to an open procedure were selected and quality of life was
compared.
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Methods
Study population
Patients were identified by screening all operative records of patients who underwent
cholecystectomy in four hospitals (2 teaching hospitals that are affiliated centers and 2
academic hospitals) between May 2005 and January 2013. All hospitals are high volume
centres that perform more than 250 LC’s annually and have access to dedicated hepatopancreaticobiliary surgeons. Critical review of all operation reports was performed
independently by two authors according to a list of predesigned items (AHvD and PRdR).
Disagreements were discussed by the same two authors. All patients who underwent
STC to open surgery were included in this study.
Exclusion criteria were surgery for acalculous disease, for malignancy or a cholecystectomy as part of a bigger operation (such as a Whipple procedure).
Patients that underwent conversion from LC to an open procedure were identified and
were included for comparison of long-term morbidity and patient reported outcomes.

Data collection
The following data were extracted from patient’s files: demographics, history of abdominal surgery, a history of complicated gallstone disease, indication for LC, reason for STC,
intra operative complications and duration of surgery.
The method of STC was classified according to the classification of Strasberg[19]. In a
fenestrating STC the remaining part of the gallbladder is left open. The cystic duct may
be closed with a purse-string suture. The reconstituting technique is when the part of
the gallbladder that is left behind is closed with sutures or staples, which essentially
reconstitutes a remnant gallbladder.
Short term outcome was assessed by recording the following postoperative complications within 30 days: intra-abdominal infection (abscess or sepsis), wound infections,
bile leakage, bile duct injury, re-interventions, reoperation, ICU admittance and hospital
re-admittance. Postoperative bile leakage was defined as bile leakage resulting in persistent drain production of bile or postoperative intraabdominal fluid collections with
the appearance of bile after percutaneous drainage.
Bile duct injury was classified as cystic duct leakage (Strasberg classification type A) or
any injury to the common bile duct (Strasberg classification type D and E)[5].
Long-term morbidity was assessed by recording the following complications: bile
duct stenosis, completion cholecystectomy, complications following a completion cholecystectomy, recurrence of biliary events, postoperative endoscopic retrograde cholangiopancreatography (ERC) and hospital admission. Biliary events were defined as stones
in the common bile duct, pancreatitis, acute cholecystitis and cholangitis. The overall
re-intervention rate was based on the number of patients who underwent ERC and/
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or percutaneous drainage and/or surgical treatment for a postoperative complication
and/or a completion cholecystectomy. Completion cholecystectomy was defined as a
second surgical procedure, after the initial cholecystectomy, to remove the gallbladder
remnant.

Patient reported outcomes
All patients who underwent STC or a converted LC were mailed a paper questionnaire to
assess patient reported outcomes in terms of abdominal pain and quality of life (QoL).
The questionnaire included two validated instruments assessing generic health-related
QoL; EuroQol 5 Dimensions (EQ-5D)[20] and the Short-Form 36 Questionnaire [21], and
one assessing disease specific QoL; the Gastrointestinal Quality of Life Index (GIQLI) The
higher the GIQLI-score, the higher the health status, with a maximum score of 144[22]. The
maximum score of the EQ-5D is 1 and represents the best health state for each patient.
The EQ-5D also contains a visual analogue scale that represents the current health status
of each patient and is represented as a score out of 100. In the SF-36 two component
summary measures are calculated, one physical (PCS) and one mental (MCS).
Fifteen general questions about persisting symptoms and additional therapy were
added. If a patient response was not received by mail within a month, then a follow up
request to complete the questionnaire was made by email and, if possible, by telephone.
Approval was obtained by the Medical Ethical Committee in all participating hospitals
prior to the start of the study. Participating patients were informed of the objective of
the questionnaire and were asked informed consent before completing the questionnaire.

Statistical analysis
All baseline characteristics are represented as counts and percentages. Mean and
standard deviation are given for normally distributed data and median and interquartile
range (IQR) for non-normally distributed data. Chi-square or the Fisher’s exact tests were
used to compare dichotomized variables between the groups. For continuous variables,
the Kruskal-Wallis H test was used to calculate differences between groups for nonnormally distributed data.
To correct for multiple testing, the Benjamini Hochberg correction was applied
to all the P-values. After the Benjamini Hochberg correction a P-value of ≤ 0.022 was
considered statistically significant. SPSS software (version 22) was used for all statistical
analyses.

8

144

Chapter 8

Results
Study population
A total of 7331 operative reports were available for review. Within this study 191 STC
were performed. Fenestrating STC was performed in 102 patients (53.4%), a reconstituting STC was performed in 73 patients (38.2%) and in 16 patients (8.4%) the technique
was not specifically enough to classify and were therefore excluded from this analysis.
The academic hospitals performed 66 (65%) fenestrating STC and 31 (42%) reconstituting STC, while the two affiliated hospitals performed 36 (35%) fenestrating STC and 42
(58%) reconstituting STC.
Baseline characteristics and operative characteristics of patients who underwent a
fenestrated or reconstituting STC are summarized in Table 1. Patients who underwent a
fenestrating STC were significantly older than patients who underwent a reconstituting
STC (median 65.5 years versus 57.0 years respectively, p <0.022). Gender, BMI, ASA classification, previous abdominal surgery or a history of complicated gallstone disease did
not differ significantly between groups.

Patient and operative characteristics
In the total STC cohort the majority of patients (73/191, 38%) underwent cholecystectomy for acute cholecystitis, while in 29% of the patients (56/191) cholecystectomy was
performed for uncomplicated symptomatic cholelithiasis. The indication for surgery
was comparable among patients who underwent a fenestrated or a reconstituting STC
(Table 1).
An inability to complete anatomic identification was more commonly described in
the operation reports of patients who underwent a reconstituting STC compared to a
fenestrating STC (41% versus 22%, respectively, p < 0.022). In patients who underwent
a fenestrating STC fibrosis to the gallbladder was more commonly described compared
to patients who underwent a reconstituting STC (29% versus 7%, respectively, p< 0.022).
Closure of the cystic duct was not specifically described in most operative reports.
Cystic duct closure was not described in 33% and 62% of fenestrating and reconstituting
STCs, respectively. In the available operative details, it was only occasionally described
that the cystic duct was closed in both reconstituting and fenestrating STC (3/102 vs
3/73). This is similar to the findings of a previous study of our group, which showed that
operation reports often fail to describe important intra-operative findings and specific
surgical procedures[23].
A drain was left during surgery in 72 of 102 patients (71%) after a fenestrating STC
compared to 45 of 73 patients (62%) after reconstituting STC (p = 0.0042). Operative
time was longer in the reconstituting STC group (median 136 min, IQ range 104-165
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Table 1. Patient and Operative Characteristics of Fenestrating vs Reconstituting Subtotal Cholecystectomy
Patient characteristic
n
Sex, male, n (%)

Fenestrating STC

Reconstituting STC

102

73

p Value

59 (57.8)

32 (43.8)

0.067*

Age, median (IQR)

65.5 (50-74)

57.0 (48.0-66.0)

0.008†

BMI, median (IQR)

27.1 (25.0-33.1)

29.7 (26.1-35.2)

0.180†

57 (78.1)

ASA classification, n (%)
1 or 2

78 (76.5)

3 or 4

15 (14.7)

4 (5.5)

Unknown

9 (8.8)

12 (16.4)

14 (13.7)

18 (24.7)
11 (15.1)

Previous abdominal surgery, n (%)

0.077*
0.070*

History of complicated gallstone disease, n (%)
Cholecystitis

30 (29.4)

Pancreatitis

7 (6.8)

5 (6.8)

Cholangitis

4 (3.9)

2 (2.7)

10 (9.8)

9 (12.3)

26 (25.5)

17 (23.3)

Choledocholithiasis
Preoperative ERC, n (%)

‡

0.088*

0.739*

Operative characteristics
Indication for cholecystectomy, n (%)
Symptomatic cholelithiasis

23 (22.5)

29 (39.7)

Acute cholecystitis

42 (41.2)

25 (34.2)

Preventive cholecystectomy

33 (32.4)

19 (26)

4 (3.9)

0 (0)

Other

0.062*

Described reason for STC, n (%)
Inability to complete anatomic identification

22 (21.6)

30 (41.1)

0.005*

Severe cholecystitis

32 (31.4)

20 (27.4)

0.570*

Fibrosis gallbladder to the liver

30 (29.3)

5 (6.8)

0.000*
0.947*

Intraabdominal adhesions
Conversion to an open procedure, n (%)

15 (14.7)

11 (15.2)

13 (12.7)

32 (43.8)
14 (43.8)

Inability to complete anatomic identification

5 (38.5)

Severe cholecystitis

3 (23.1)

9 (28.2)

Intraabdominal adhesions

3 (23.1)

8 (25.0)

2 (15.3)

1 (3.0)

Aberrant anatomy
Coagulation of gallbladder mucosa, n (%)
Drain left during surgery, n (%)
Duration of surgery, median (IQR)

§

0.000*

18 (17.6)

0 (0)

0.000*

72 (70.6)

45 (61.6)

0.004*

107 (79-145)

136 (104-165)

0.028†

*Chi-Square Test / Fishers exact test
†
Kruskal-Wallis H test
‡
Within 3 months prior to surgery
§
Had to be specifically described in the operative report
STC, Subtotal cholecystectomy; ASA, American Society of Anesthesiologists: CBDS, Common bile duct
stones: ERC, endoscopic retrograde cholangiography
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min) compared to the fenestrating group (median 107 minutes, IQ range 79-145 min)
(p=0.028).

Short-term outcome
The short- term morbidity in fenestrating and reconstituting STC patients is summarized
in table 2. Intra-abdominal infections, re-laparoscopy or re-laparotomy, and re-admittance did not significantly differ among groups.
Bile leakage occurred significantly more common often in the fenestrating group
compared to the reconstituting group (18% vs 8%, respectively, p < 0.022). Of the 23 patients in whom bile leakage was identified 13 patients underwent an ERCP for persistent
bile leakage. Not all medical files described detailed information about the postoperative interventions or treatment for bile leakage. Some patients were discharged with a
drain and subsequent treatment or interventions were performed after discharge. In
some patients the bile leakage was self limiting and no additional interventions were
indicated.
In the reconstituting group one patient (1.4%) was diagnosed postoperatively with a
bile duct injury Strasberg type D. The indication for laparoscopic cholecystectomy in this
patient was symptomatic cholelithiasis and the procedure was converted to open due
to the bile duct injury. It was not possible to close the injury immediately, so a T-drain
was left in the bile ducts. Several weeks after the primary operation this patient underwent an uncomplicated reconstruction by a hepaticojejunostomy. Recovery of this
patient was further complicated by a cholangitis, for which ERC was needed to replace
the stents situated in the bile ducts.

Table 2. Short-Term Morbidity after Fenestrating vs Reconstituting Subtotal Cholecystectomy
Characteristic
n
Bile duct injury, n (%)
Leakage cystic duct

Fenestrating STC

Reconstituting STC

102

73

18 (17.6)

6 (8.2)

p Value
0.000*

18 (17.6)

5 (6.8)

0 (0)

1 (1.4)

Intraabdominal infection, n (%)

12 (11.8)

4 (5.5)

0.155*

Wound infection, n (%)

11 (10.8)

2 (2.7)

0.008*

2 (2.0)

1 (1.4)

0.539*

Hospital stay, d, median (IQR)

5 (3-10)

3 (2-6)

0.005‡

Readmittance, n (%)

19 (18.6)

9 (12.3)

0.068*

Injury to the common bile duct†

Relaparoscopy/ relaparotomy, n (%)

* Chi-Square Test / Fisher’s exact test
†
Strasberg type D
‡
Kruskal-Wallis H test
TC, Subtotal cholecystectomy; CC, Completion cholecystectomy
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Postoperative wound infections were significantly more frequent in the fenestrating
group than in the reconstituting group (11% versus 3%, respectively, p < 0.022).
Hospital stay was longer after a fenestrating STC compared to duration of stay after a
reconstituting STC (median 5 days (IQR 3-17) vs 3 days (IQR 2-6), p=0.005).

Long-term outcome
The long-term outcome after fenestrating versus reconstituting STC is shown in table
3. During a median follow-up of 6.0 years (IQR 5 -10 years), recurrence of biliary events
occurred less often after a fenestrating STC compared to a reconstituting STC (9% versus
18%, respectively, p < 0.022). After a fenestrating STC 4 patients were diagnosed with
common bile duct stones, 3 with cholecystitis of the open remnant and 2 patients with
cholangitis. The medical charts of the three cases that were diagnosed with cholecystitis
of the remnant reported a fenestrating STC due to acute cholecystitis and a exacerbation
of complaints and a increase in infection parameters two months after initial surgery. On
additional imaging cholecystitis of the remnant was seen. The operation report of the
completion cholecystectomy two months after initial surgery (one of which was converted to open surgery) describes an inflammatory mass, which was resected in total.
Histopathology confirms the presence of a gallbladder with chronic inflammation.
Biliary events after reconstituting STC consisted of pancreatitis in 6 patients, common
bile duct stones in 4 patients and cholangitis in 3 patients.
Postoperative ERC was frequently performed in both groups, in 20% of the fenestrating
STC patients (n=20/102) compared to 16% of the reconstituting STC patients (n=12/73)
(p=0.089). After long-term follow-up no significant differences were found in bile duct
stenosis between the two groups (both <1%).
Completion cholecystectomy was performed significantly more often in patients after
a fenestrating STC (9 of 102 (9%)) compared to reconstituting STC (3 of 73 (4%); p <0.022).
The overall re-intervention rate did not differ significantly between the two groups: 32%
Table 3. Long-Term Morbidity after Fenestrating vs Reconstituting Subtotal Cholecystectomy
Characteristic

Fenestrating STC

Reconstituting STC

p Value

N

102

73

Bile duct stenosis, n (%)

0 (0)

0 (0)

9 (8.8)

3 (4.1)

0.000*
0.000*

Completion cholecystectomy, n (%)
Recurrence of biliary events, n (%)

9 (8.9)

13 (17.8)

Postoperative ERC, n (%)

20 (19.6)

12 (16.4)

Due to bile leakage

11 (10.8)

2 (2.7)

33 (32.4)

19 (26.0)

Reintervention rate, n (%)

* Chi-Square Test / Fisher’s exact test
ERC, endoscopic retrograde cholangiography

0.089*
0.211*
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(33 of 102) in the fenestrating STC group and 26% (19 of 73) in the reconstituting STC
group (p= 0.211).

Subtotal Cholecystectomy versus Converted Cholecystectomy
To compare morbidity and quality of life after STC a patient group that also underwent
a difficult cholecystectomy was selected. For this purpose, patients who underwent LC
with conversion to open surgery (n=152) in the same time period were used.
Baseline characteristics of patients after a conversion to an open procedure and
patients after open and laparoscopic STC are comparable. The baseline characteristics
and the short- and long-term outcomes between patients after a STC and patients
after a conversion only cholecystectomy are listed in table 4. Cystic duct leaks occurred
significantly more frequent after a STC than after a conversion only (13% and 14% vs 3%

Table 4. Outcomes of All Subtotal Cholecystectomy vs Conversion Only Cholecystectomy
Baseline characteristic
n

STC

Conversion only

p Value

142

152

76 (53.5)

70 (46.1)

0.125*

61.0 (49.0 -69.0)

60.0 (48.5 -71.0)

0.482†

1 or 2

113 (79.6)

139 (91.4)

3 or 4

11 (7.7)

13 (8.6)

Unknown

18 (12.7)

0 (0)

Sex, male, n (%)
Age, y, median (IQR)
ASA classification, n (%)

0.926*

Short-term outcomes
Bile duct injury, n (%)

19 (13.4)

4 (2.6)

Leakage cystic duct

18 (12.6)

3 (1.9)

Injury to the common bile duct

1 (0.7)

1 (0.7)

Intraabdominal infection, n (%)

0.001*§

15 (10.6)

7 (4.6)

0.052*

Wound infection, n (%)

8 (5.6)

26 (17.1)

0.002*§

Hospital stay, d, median (IQR)

4 (2-7)

5 (4-7)

0.003†§

25 (17.6)

12 (7.9)

0.009*§

Recurrence of biliary events, n (%)‡

21 (14.8)

9 (2.6)

0.012*§

Postoperative ERC, n (%)

29 (20.4)

10 (6.6)

0.000*§

Readmittance, n (%)
Long-term outcomes

Due to bile leakage, n (%)
Reintervention rate, n (%)

* Chi-Square Test / Fishers exact test
†
Kruskal-Wallis H test
‡
Patients can be in more than one group
§
Statistically significant

10 (7)

2 (1.3)

48 (33.8)

27 (17.8)

0.002*§
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for conversion only, p < 0.022), but an injury to the common bile duct occurred in each
group. Wound infections occurred significantly more often in patients after conversion
only (17% versus 8%, respectively, P< 0.022). Patients after a conversion only cholecystectomy had a significantly longer hospital stay (median 5 vs 4 days, p < 0.022).
Patients after a STC had higher re-admittance and re-intervention rates than patients
after conversion only (18% vs 8% and 34% vs 18%, respectively, both p< 0.022). Also,
patients after a STC had a higher recurrence of biliary events than patients after conversion only (15% vs 3%, respectively, p< 0.0022).

Patient reported outcomes and quality of life
Patient reported outcomes were assessed after a median follow-up of 6 years (IQR 55.8116 months) with no significant differences in follow-up between groups. Response
rates among study groups were comparable: 60% for the STC group and 40% for conversion only (p 0.03).
Figure 1 depicts QoL in patients after a fenestrating and reconstituting STC and QoL in
patients with an conversion only. Generic QoL, summarized in the EQ5D and the SF-36
physical component score and mental component score, as well as disease specific QoL
assessed with the Giqli questionnaire, were comparable among groups. Also, the outcome of the 15 general questions showed no differences. STC patients overall reported
persistent abdominal pain in 16%, diarrhea in 9%, and acid reflux in 7%.

Figure 1. Quality of life after long-term follow-up in patients after fenestrating subtotal cholecystectomy
(STC), reconstituting STC, and conversion only

8
On the left axis the Gastrointestinal Quality of Life Index (GIQLI), the Short-Form 36 Questionnaire (SF-36),
and the EuroQol 5 Dimensions Visual Analogue Score (EQ5D VAS) are displayed. Maximum score of the
GIQLI is 144, of EQ5D VAS and of SF-36 is 100. The higher the score, the higher the health status of the
patient. On the right axis, the EQ5D score is seen, with a score of 1 representing the best health state for
a patient. FSTC, fenestrating subtotal cholecystectomy; MCS, mental component summary; PCS, physical
component summary; RSTC, reconstituting subtotal cholecystectomy.
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Discussion
STC was demonstrated to be a feasible bailout procedure for a difficult cholecystectomy
with inflammation of the hepatocystic triangle. Intraoperative difficulties such as an
inability to complete anatomic identification or severe fibrosis of the gallbladder are
determinants to decide for a fenestrating or reconstituting STC. Fenestrating STC was associated with a higher rate of postoperative bile leak, a longer hospital stay and a higher
rate of completion cholecystectomies, while reconstituting STC was associated with
more recurrence of biliary events. Patient reported outcomes and QoL were comparable
among patients who underwent fenestrating or reconstituting STC, and comparable to
patients who were converted from a laparoscopic to open cholecystectomy.
STC is indicated in difficult cholecystectomies, when it is hard to correctly identify the
biliary anatomy and achieve critical view of safety. Correct identification of the anatomy
is imperative to prevent injuries to the common bile duct, which are associated with
severe morbidity, poor quality of life and high rates of medical litigation [6]. The observation that the rate of severe bile duct injury is low in the current series of difficult
cholecystectomies supports the advice of previous authors to perform STC in selected
patients to prevent biliary injury [17,24,25], where conversion only will not solve the difficulty of cholecystectomy.
Strasberg et al recently introduced the terms ‘fenestrating’ (leaving an open part of the
gallbladder behind) and ‘reconstituting’ (closing the gallbladder, leaving a closed remnant) STC to clarify which technique is used[19]. The authors suggest that the technique
used for STC is associated with specific postoperative complications. Fenestrating STC
is presumably associated with a higher incidence of bile leakage and postoperative bile
fistula [19]. The present series showed a higher rate of bile leakage after fenestrating STC,
but fenestration was also associated with more wound infections and longer hospital
stay when compared to reconstituting STC.
Reconstituting STC is presumably associated with more postoperative recurrent biliary disease and completion cholecystectomies (when compared to fenestrating STC) [19].
In line with Strasberg’s findings, patients after reconstituting STC in this series had a
significantly higher rate of overall recurrence of biliary events postoperatively. However,
completion cholecystectomy in the present series was more often performed after a
fenestrating STC, compared to patients who underwent a reconstituting STC. Medical
charts described that most of the completion cholecystectomies, after reconstituting
and fenestrating STC, were performed because of recurrent biliary problems (such as
cholecystitis of the remnant gallbladder, common bile duct stones and biliary colics).
A review of 1231patients undergoing STC reported a mean bile leakage rate of 18%,
which is somewhat higher than the 14% in the present series [10,11]. However, the reported
postoperative ERC rate is lower than in the current series. The higher percentage of
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postoperative ERC’s in this series is mostly explained by the occurrence of postoperative
common bile duct stones in 10% of patients, that are additional to the ERC’s indicated to
diagnose and treat postoperative bile leakage.
It is of interest that in the present series not all patients received a surgical drain after
STC. Surgical drainage of the operative area is a diagnostic and therapeutic tool for bile
leakage. Our group supports drainage after a complicated cholecystectomy and preferably after a fenestrated STC. In present series it is unknown how many of the bile leaks
resolved spontaneously and how many required additional intervention. However, only
5% of STC patients needed a percutaneous drain (11 of 191), while 12% of patients were
diagnosed with a cystic duct leakage (23 of 191). In cases of persistent bile leakage,
biliary peritonitis is generally avoided by surgical drainage until an endoscopic stent is
placed.
Present study has some strengths and limitations. The data were collected retrospectively, except for the patient reported outcomes, and as such are subject to a degree of
selection bias. The classification of the STC in fenestrating and reconstituting STC was
done retrospectively based on the available data in the operative reports. This could also
result in bias, as this series and earlier research shows that operative reports are often
lacking information[23].
Currently this is one of the largest multicenter series and the only one that describes
both short- and long-term morbidity and patient reported outcomes of patients following two STC techniques. A recent review summarizes outcome of available series
of patients who underwent STC between 1953 and 2014[10]. Included studies describe
patients with various indications for STC without specifically classifying the performed
technique. Only three of the included studies consisted of more than 60 patients [10]. The
relatively low response rate to the questionnaires is related to the retrospective design
as well as the long follow-up period. An advantage of present series is the comparison
with a control group without STC, including patients who underwent a difficult cholecystectomy.
The indication for a reconstituting or fenestrating STC is debatable ([19]. The present
data suggests that severe inflammation or a fibrosed gallbladder may make it difficult
to perform a reconstituting STC. The intraoperative conditions, the identification of the
anatomy, the quality of the tissue and the degree of inflammation probably determine
the preferred technique. The short and long-term morbidity in the present series demonstrate the potential subsequent complications, which are technique dependent.
The present long-term quality of life assessment showed no differences in generic
or disease specific quality of life between patients who underwent STC or a LC. After
a median follow-up of 6 years after surgery, there is no significant difference in QoL
between patients who underwent fenestrating STC or reconstituting STC. Previously
reported data from our group have shown poor general and disease specific QoL in bile
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duct injury patients[26]. QoL outcome in those specific patients is considerably lower
than the disease specific QoL in patients in present series.
Subtotal cholecystectomy is a safe and feasible technique in difficult cases, where
conversion only will not solve the difficulty of severely inflamed hepatocystic triangle.
The choice for reconstituting or fenestrating STC depends on intraoperative conditions
and surgeon’s preference as both are associated with technique specific complications.
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