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INTRODUCTION:  A  single  gallbladder  with  a  double  cystic  duct  is a very  rare  finding.  In addition,  few
cases  with  this  rare condition  are  preoperatively  diagnosed.  However,  the  preoperative  confirmation  or
suspicion  of this  rare  condition  could  facilitate  safe laparoscopic  cholecystectomy,  which  is  a minimally
invasive  therapeutic  modality  for  gallbladder  disease.  We  herein  present  a case  of  gallstone  disease  in
a patient  with  a double  cystic  duct  who  was  preoperatively  diagnosed  and successfully  treated  with
laparoscopic  cholecystectomy.
PRESENTATION  OF  CASE:  A 57-year-old  woman  was  admitted  to our hospital  with  epigastric  pain.  Gall-
stone  disease  in  the gallbladder  and  common  bile  duct  was  diagnosed  by  ultrasonography  and  computed
tomography.  Magnetic  resonance  cholangiopancreatography  (MRCP)  and  endoscopic  retrograde  cholan-
giography  (ERC)  revealed  that  the  aberrant  cystic  duct  arose  from  the  cystic  duct  and  communicated
with  the  intrahepatic  bile  duct  of  the posterior  segmental  branch.  Laparoscopic  cholecystectomy  was
successfully  performed  in combination  with  intraoperative  cholangiography.

DISCUSSION:  If an  anomaly  of  the  biliary  duct  system  is  not  identified  during  surgery,  it  may  turn  out  to
be  a  bile  leak.  The  preoperative  diagnosis  of  a double  cystic  duct  allows  laparoscopic  cholecystectomy  to
be performed  safely  in combination  with  intraoperative  cholangiography.
CONCLUSIONS:  A single  gallbladder  with  double  cystic  duct  is a very  rare  anomaly.  However,  laparoscopic
surgery  can  be  facilitated  by  the  use  of preoperative  and  intraoperative  images.

©  2017  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
he CC
access  article  under  t

. Introduction

A single gallbladder with double cystic duct is an extremely rare
iliary tract system anomaly; there were no reported cases in a
tudy of the intraoperative cholangiograms of 3845 cases [1,2]. If
his anomaly diagnosed during or after surgery, rather than before
urgery, it might lead to bile duct injury or bile leakage [3,4]. We
erein report a case of gallstone disease in a patient with a dou-
le cystic duct who was preoperatively diagnosed and successfully
reated with laparoscopic cholecystectomy. This work has been
eported in line with the SCARE criteria [5].
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2. Case presentation

A 57-year-old woman  was admitted to our hospital due
to epigastric abdominal pain. A physical examination revealed
no remarkable findings. Laboratory studies showed an elevated
white blood cell count (10400/�L), aspartate aminotransferase
(AST: 84 U/L), alanine aminotransferase (ALT: 39 U/L), alkaline
phosphatase (ALP: 466 U/L), �-glutamyl transpeptidase 205 U/L).
Ultrasonography and computed tomography (CT) revealed small
gallstones in the gallbladder and some stones in the common bile
duct. A large liver cyst was also detected in S4. Thus, the patient
was diagnosed with cholecysto-choledocholithiasis.

Laparoscopic cholecystectomy was planned after the complete
removal of the gallstones in the common bile duct following
endoscopic sphincterotomy (EST). However, a cystic duct which
communicates with the intrahepatic bile duct of the posterior seg-
mental branch was suspected based on the gross X-ray images

obtained after the extraction of the bile duct stones. Therefore,
the magnetic resonance cholangiopancreatography (MRCP) was
performed. MRCP showed strong suspicion of a single gallblad-
der with a double cystic duct (Fig. 1). Thus, to confirm this rare
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Fig. 1. A double cystic duct was suspected based on the MRCP findings.

Fig. 2. ERC revealed that a normal cystic duct arose from the neck of the gallbladder,
descended down and joined the common bile duct. In addition, an aberrant cystic
duct arose from the cystic duct and communicated with the intrahepatic bile duct
of  the posterior segmental branch.

Fig. 3. The intraoperative findings revealed a double cystic duct. (CHD: common hepatic duct, CBD: common bile duct).

Fig. 4. An examination of the surgical specimen revealed two  separate cystic ducts (arrows).
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Table 1
Case reports of double cystic duct with single gallbladder treated with laparoscopic cholecystectomy.

Author Year Age (years) Sex Diagnosed
preoperatively?

Elective or urgent
surgery?

Diagnosed during
surgery?

Intraoperative
cholangiography

Surgical
morbidity

Nakasugi et al. [9] 1995 50 F yes elective yes performed uneventful
Ng  et al. [10] 1996 60 M no elective yes not performed conversion to open

operation
Momiyama et al. [11] 1996 66 F no elective no performed bile fistula
Hirono et al. [12] 1997 74 F no elective yes performed uneventful
Tsutsumi et al. [13] 2000 74 F yes elective yes performed uneventful
Lobo  et al. [14] 2000 49 F no elective yes performed uneventful
Shivhare et al. [15] 2002 46 F no elective yes performed conversion to open

operation
Huston et al. [16] 2008 43 F no elective yes performed uneventful
Otaibi et al. [4] 2015 54 M no elective yes performed uneventful
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Samnani et al. [17] 2015 34 F no ele
Our  case 2017 57 F yes ele

ondition, endoscopic retrograde cholangiography (ERC) was  addi-
ionally performed for a second time. This time, a normal cystic duct
as found to arise from the neck of the gallbladder, from which it
escended and joined the common bile duct. In addition, the aber-
ant cystic duct arose from the cystic duct and communicated with
he intrahepatic bile duct of the posterior segmental branch (Fig. 2).
hus, we determined that the patient had a single gallbladder with

 double cystic duct. An endoscopic nasobiliary drainage (ENBD)
ube was placed for intraoperative cholangiography in order to pro-
ect the common bile and hepatic duct from injury during surgery.
aparoscopic cholecystectomy was performed under general anes-
hesia. During the procedure, the gallbladder was  divided from
he gallbladder bed in the fundus- to- hilar direction, in order to
xplore the double bile ducts. The main and aberrant cystic ducts
nd the common hepatic duct were identified by meticulous dissec-
ion and intraoperative cholangiography (Fig. 3). These cystic ducts
ere then ligated and precisely divided. Laparoscopic cholecystec-

omy was finished and no drain was placed. The excised specimen
howed a duplicated cystic duct containing debris and chronic
holecystitis (Fig. 4). The patient experienced infection of the large
iver cyst in S4. Percutaneous transhepatic abscess drainage was
eeded following treatment with antibiotics. The white-colored
us was drained. However, no bacteria were detected in the sample.
he patient was discharged from hospital on postoperative day 18.
RCP, which was performed two months after surgery, revealed

o stricture or abnormal passage on the biliary tree.

. Discussion

Our case showed that an aberrant bile duct did not drain an indi-
idual segment of the liver, as well as intercommunication between
he major biliary channels and gallbladder. Goor et al. reported
arious types of biliary tree anomalies. Based on that report, the
nomaly in our case was considered to be a communicating acces-
ory bile duct because it connected between the right hepatic duct
nd the cystic duct [6].

If an anomaly of the biliary duct system is not identified during
urgery, it may  turn out to be a bile leak. This causes significant
ostoperative complications, with morbidities in 0.2–2% of cases
fter laparoscopic cholecystectomy [7]. The preoperative identifi-
ation of such anomalies is important for avoiding complications.
RCP is reported to have 66% sensitivity in identifying accessory

ile ducts, whereas helical CT has up to 100% sensitivity [8]. The
efinite diagnosis of a double cystic duct was made by ERC in our
ase. In addition, the normal cystic duct and accessory cystic duct

ould be identified by intraoperative cholangiography.

Ten reports of double cystic duct with single gallbladder treated
ith laparoscopic cholecystectomy were found in PubMed through
ay  2017 after searching with the key words “double cystic
 yes not performed uneventful
 yes performed liver cyst infection

duct”; “duplication of cystic duct” and “laparoscopic cholecystec-
tomy” (Table 1) [4,9–17]. Only 3 cases (27.3%) were preoperatively
diagnosed as double cystic duct; suggesting that a preoperative
diagnosis might be difficult. However; 10 cases (90.9%) were diag-
nosed as double cystic duct during surgery. This high rate of
intraoperative diagnosis might be due to the magnified visual
effects of laparoscopic surgery and fine dissection. In the single case
report of a misdiagnosis during surgery; the patient developed bile
fistula after surgery and required re-operation on the first post-
operative day [11]. Two cases (18.2%) required conversion to open
operation because of suspicion of bile duct injury [10,15]. Compli-
cations occurred in 4 cases (36.7%). Seven cases (63.6%) were able
to undergo laparoscopic surgery safely through the use of intraop-
erative cholangiography.

In our case, the patient experienced a liver cyst infection after
the operation. We  hypothesized that this might have been caused
by bacterial contamination from the biliary tree and that it might
have been accelerated by repeated preoperative- and intraop-
erative cholangiography that were performed to facilitate safe
laparoscopic cholecystectomy.

In conclusion, a single gallbladder with double cystic duct is a
very rare anomaly. However, laparoscopic surgery can be facilitated
by the use of preoperative and intraoperative images.

4. Conclusions

In conclusion, a single gallbladder with double cystic duct is a
very rare anomaly. However, laparoscopic surgery can be facilitated
by the use of preoperative and intraoperative images.
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