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Abstract
Subtotal cholecystectomy is now considered as safe and effective option in patients with gall stone disease, where insistence on
cholecystectomy may result in iatrogenic complications; however, its indications, feasibility, benefits and its short and long term
complications are not well documented. We report a case of laparoscopic subtotal cholecystectomy complicated with early
postoperative cystic duct leakage and delayed postcholecystectomy syndrome. We also review the literature with special
reference for safety and complications of the procedure.

CASE REPORT
A 46-year-old female was referred to the surgical outpatient
department at KFMC, RIADH because of recurrent attacks
of right upper guardant abdominal pain radiating to her right
shoulder. The pain was associated with sense of fullness
after meals and fat intolerance. She had laparoscopic
cholecystectomy 5 years earlier at a peripheral hospital for
gall stones. It was reported that the surgery was difficult due
to acute inflammation and adhesion and the surgeon
preferred to do subtotal cholecystectomy rather than to risk
the structures of Calot’s triangle. Although the patient did
well in the early postoperative period and was discharged on
the second postoperative day, she was readmitted a week
later with abdominal pain, vomiting, fever and abdominal
signs of peritonitis. Abdominal ultrasound showed a
significant amount of free fluid in the peritoneal cavity.
ERCP demonstrated leakage from the gallbladder remnant.
She had exploratory laparotomy. At laparotomy there was a
considerable amount of bile in the peritoneal cavity together
with severe inflammation and dense adhesion at Calot’s
triangle that made dissection at the area unsafe and
hazardous. Peritoneal washout was performed and a drain
was placed in the subhepatic area. The patient did well in the
postoperative period and she was discharged on the 10th
postoperative day after removal of the drain. She remained
symptom-free for 4 years; then she started to complain of
symptoms suggestive of postcholecystectomy syndrome
including recurrent abdominal pain, nausea and fat

intolerance which she described as the same as she used to
have before removing her gallbladder.
Routine blood test revealed normal CBC; urea and
electrolytes, and liver function test were also normal.
Abdominal ultrasound and CT scan showed
postcholecystectomy status without extra- or intra-hepatic
biliary dilation (figure 1).
Figure 1

Figure 1: CT scan showing postcholecystectomy status
without intra-hepatic biliary dilation.

The MRCP showed postcholecystectomy changes and a
dilated tubular-like structure within the gallbladder bed,
which was connected to the cystic duct. The lumen of this
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tubular structure was hypointense in T2-weighted images,
which correlates with incomplete excision of the gallbladder.
The gallbladder remnant was full of stones. There were no
signs of acute cholecystitis.
The intrahepatic bile ducts, left and right main hepatic ducts,
CBD and pancreatic duct were not dilated with no filling
defects or stenosis. The CBD measured about 6-7 mm
(figures 2, 3 & 4).

Figure 4

Figure 4

Figure 2

Figure 2

The risk of complications was explained to the patient and
she was offered laparoscopic completion cholecystectomy,
but she declined most probably because of her previous
experience. Surprisingly, her symptoms improved gradually
and almost disappeared after a year of follow-up.

DISCUSSION

Figures 2-4: MRCP showing postcholecystectomy changes
and a gallbladder remnant
Figure 3

Figure 3

Open cholecystectomy was the standard treatment for gall
stones since Langenbuch performed the first
cholecystectomy in 1882 (1). Laparoscopic
cholecystectomy, first of all performed by Erich Mühe
(Germany) in 1985, has in fact revolutionized the treatement
of cholelithasis (2). With the proven advantage of
laparoscopic cholecystectomy over open cholecystectomy in
terms of postoperative morbidity, length of hospital stay and
socio-economic benefits, laparoscopic cholecystectomy has
almost replaced open cholecystectomy as the gold standard
in the treatment of patients with symptomatic cholelithiasis.
Acute cholecystitis was once considered a contraindication
to laparoscopic cholecystectomy. Growing experience has
allowed the use of LC in more complex procedures, (3) such
as in acute cholecystitis patients (4-5).
Currently, laparoscopic cholecystectomy has been accepted
as a safe and feasible approach to acute cholecystitis in the
hands of experienced surgeons. Many authors advocate early
laparoscopic cholecystectomy for acute cholecystitis (6-10).
The performance of laparoscopic cholecystectomy for acute
cholecystitis is technically more demanding than in elective
cases. Extensive inflammation increases bleeding and
adhesions around Calot’s triangle and obscure the anatomy,
making dissection difficult and hazardous. Conversion may
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be required if the anatomy cannot be defined (11-13). This is
more common during emergency surgery, but may not
render the procedure any easier. Traditionally, open subtotal
cholecystectomy was performed which involves leaving in
situ part or all of the wall of the gall bladder which lies
directly in relation to the liver and/or structures in the porta
hepatic (14)
With the advent of laparoscopic surgery, open subtotal
cholecystectomy has fallen from favor. Laparoscopic
subtotal cholecystectomy (LSC) is a valid alternative and
can be a good option in the context of acute inflammation
since a potentially hazardous dissection of Calot’s triangle is
avoided (15-17). It prevents bile duct injuries and lowers the
conversion rate in patients with technically difficult severe
cholecystitis (18, 19).
Apart from acute cholecystitis, subtotal cholecystectomy has
been described as an easy, safe and definitive alternative to
standard cholecystectomy in a number of situations
including portal hypertension (20) and patients with Mirizzi
syndrome type 1. Recent publications recommend subtotal
cholecystectomy as the operation of choice in these
situations (21, 22) and many authors consider it as safe and
effective (23-26) option in patients with gall stone disease,
where insistence on cholecystectomy may result in
iatrogenic complications.
The skeptics however view this procedure as incomplete
with a potential for long-term morbidity. The possible
disadvantages are an increased incidence of infection (since
the GB is opened early in the course of surgery), residual or
recurrent stone formation in the GB remnant, and the risk of
malignancy arising in the retained GB mucosa (23).
The short and long term complications of the procedure are
not well studied, most probably because it is usually done as
unplanned surgery in unexpected difficult situations. In
recent years, few studies with a few cases of LSC have
shown good results in patients with various forms of
cholecystitis (27-28). However, its indications, feasibility,
benefits and technical characteristics are less well
documented (29).
Satorras et al. reported a case of acute cholecystitis
secondary to recurrent cholelithiasis after subtotal
cholecystectomy which indicates completion surgery (30).
Ji et al. retrospectively reviewed the data of 168 patients
with various complicated forms of cholecystitis who were
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treated by laparoscopic subtotal cholecystectomy at Nanjing
General Hospital in china in a 4-year period; he concluded
that laparoscopic subtotal cholecystectomy for patients with
complicated cholecystitis is difficult, with a longer operation
time, more operative blood loss and higher conversion and
complication rates than laparoscopic cholecystectomy.
However, it is feasible and relatively safe. LSC is
advantageous over open surgery, but it remains a nonroutine choice (29).
Cystic duct leak is a rare complication of laparoscopic
surgery. It usually results from failure to ligate or clip the
cystic duct or displacement of the ligatures or the clips. The
clinical diagnosis of bile duct leak should be considered
when a patient following cholecystectomy develops
abdominal pain, fever, jaundice, peritonitis, persistent
bilious drainage from the wound or surgical drains, or
abnormal liver function studies (31). Ultrasonography was
found to be the most useful initial investigation; biliary
dilatation or perihepatic collection gave useful clues. EHIDA scan is useful to demonstrate a bile leak but
endoscopic retrograde cholangiogram (ERC) with or without
occlusion cholangiography will clearly define the site of
leakage (32).
Early diagnosis and treatment of bile leak is crucial in
decreasing the morbidity and mortality related to this
complication. Endoscopic retrograde
cholangiopancreatography with stent placement and/or
sphincterotomy is highly effective in treatment of this
problem (33-34). In presence of a large amount of bile in the
abdomen, endoscopic ductal decompression and
percutaneous drainage are effective treatments.
Experiments in animals showed that the use of
biodegradable stents is applicable, safe, and effective in the
endoscopic treatment of postcholecystectomy cystic-duct
leakage. In addition, the subsequent removal of the stent can
be avoided (35).
Operative intervention is rarely needed and should be
reserved only for severely ill septic patients with florid signs
of peritonitis. Several studies have showed that
“postoperative” cystic duct leak is a rare complication of
laparoscopic cholecystectomy and associated with fairly low
morbidity (36-37).
Recurrence of biliary symptoms following cholecystectomy,
either open or laparoscopic, is quite common (38). In 10 to
15 percent of patients undergoing cholecystectomy,
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however, persistent or new abdominal or GI symptoms may
arise after gallbladder surgery. The presence of such
symptoms following gallbladder surgery, are collectively
referred to as “post-cholecystectomy” syndrome (PCS). The
syndrome was first described by Womack and Crider in
1947(39).
Cystic duct or gall bladder remnant with or without stones
seems to be emerging as one of the leading causes of postcholecystectomy syndrome, especially in this era of
minimally invasive surgery where subtotal cholecystectomy
has started gaining popularity (40-41).
It has been postulated that the length of the ideal cystic duct
stump should be just under 0.5cm; in other words, the cystic
duct should be cut very close to the common bile duct (42)
but this is not always technically possible.
In the era of open surgery the classical teaching for the
trainee surgeons was to dissect the cystic duct down to its
junction with the common hepatic duct to ensure leaving
behind a short cystic duct stump during cholecystectomy.
With introduction of laparoscopic surgery many surgeons
feel it is more save to clip the cystic duct nearer to the
Hartman’s pouch with theoretically increased risk of
cholecystectomy syndrome.
Palanivelu et al. successfully managed 15 patients with
cystic duct remnant calculi who had earlier undergone
laparoscopic subtotal cholecystectomy by laparoscopic
excision of the remnant. They claimed that the incidence of
remnant duct calculi following laparoscopic subtotal
cholecystectomy is higher than after conventional
laparoscopic cholecystectomy. They suggested that it is wise
to leave behind a too long cystic duct stump rather than
endanger the common bile duct and the vascular structures at
Calot’s triangle in presence of acute inflammation. They
believe that dealing with cystic duct remnant calculi is easier
to manage than common bile duct or vascular injury (43).
Symptoms of PCS include abdominal pain or colic,
dyspepsia, constipation or diarrhea, nausea, bloating and
fatty food intolerance (44), which may develop immediately
or years after cholecystectomy. In our patient, the delayed
onset of the symptoms suggested that the stones within the
gallbladder remnant were recurrent rather than retained.
The diagnostic algorithm should rule out non-biliary causes
of right upper quadrant pain.
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The biliary causes of PCS include CBD stones,
inflammatory stricture of the papilla and lesions of the cystic
duct stump (45) with the most common cause retained
common bile duct stone (46).
Ultrasound and LFTs are first-line tests in PCS. If the CBD
on US is ≥10 mm, but no cause is identified, MRCP should
be performed (47).
As retained CBD stone is the most common cause of PCS,
many authors consider ERCP is the principal method of
diagnosis and should be performed in all patients with
persistent symptoms after cholecystectomy (48-51).
Once the patient has been diagnosed with cystic duct or gall
bladder remnant stones, surgical excision should be
undertaken to avoid potentially life-threatening
complications, such as carcinoma, recurrent cholangitis,
mucocele, recurrent cholelithiasis with gross dilatation of
remnant, and Mirizzi syndrome (52-53).

SUMMARY
Laparoscopic cholecystectomy has been accepted as a safe
and feasible approach to acute cholecystitis but is technically
more demanding than in elective cases. Laparoscopic
subtotal cholecystectomy can be a good option in the context
of acute inflammation since a potentially hazardous
dissection of Calot’s triangle is avoided; however, it is not
risk free and the surgeons should be aware of the risks and
complications of the procedure.
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