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INTRODUCTION:  Careful  evaluation  of  intrahepatic  injury  of  biliary  tract  diseases  is  crucial  to assure  proper
management  and estimate  disease  prognosis.  Hepatholithiasis  is a rare  condition  that  can  be  associated
to  cholestatic  liver  diseases.  Additional  tools  to improve  diagnosis  and  patient  care  are  of  great  interest
specially  if  associated  to decreased  morbidity.  Recently  the spread  of single-operator  platforms  of cholan-
gioscopy  brought  this  procedure  back  to scene.  Our aim  was  to  identify  safety,  feasibility  and  utility  of
SpyGlass  cholangioscopy  of  biliary  tract  during  laparoscopic  hepaticojejunostomy.
PRESENTATION  OF CASE:  A 53  years-old  man  with  hepatolithiasis  associated  to  choledolithiasis  under
treatment  with  ursodeoxycholic  acid and  fenofibrate  for 8  months,  was  submitted  to  laparoscopic  hep-
aticojejunostomy  with cholangioscopy  for  biliary  duct  evaluation.  Spyscope  was  inserted  through  a right
lateral laparoscopic  trocar  entering  the  common  bile  duct. Examination  of  intra-hepatic  bile  ducts  showed
injury  of  right  biliary.  Few  microcalculi  were  visualized.  Left  biliary  ducts  presented  normal  mucosa.
Histopathological  examination  showed  a chronic  inflammatory  process.  During  the procedure  contrasted
radiologic  images  were  performed  to  assure  Spyscope  location.  Following  cholangioscopy  evaluation,  a
Roux-en-Y  hepaticojejunostomy  was  performed.  To  enlarge  hepatic  duct,  a  small  longitudinal  incision
was  made,  and a PDS-5.0  running  suture  was  used  for bilioenteric  anastomosis.  Patient  was  discharged

on  postoperative  day  6, with  drain  removal  on  day 20.
CONCLUSION:  SpyGlass  cholangioscopy  during  laparoscopic  hepaticojejunostomy  is feasible  leading  to
minimal additional  invasion  of  the  surgical.  In this  case  the  method  was  performed  safely,  providing
detailed  examination  of  injured  biliary  ducts,  adding  elements  to determine  disease  prognosis  and  patient
care.
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1. Introduction

Diagnosis and management of benign biliary diseases can be
challenging, including a large spectrum of congenital and acquired
diseases. Hepatholithiasis itself is a rare condition in western coun-
tries, but it can be associated to cholestatic liver diseases such
as Caroli’s disease, progressive familial intrahepatic cholesthasis

[1,2]. Although Endoscopic retrograde cholangiopancreatography
(ERCP) is effective to treat lithiasis of extra-hepatic biliary tree,
SpyGlass cholangioscopy has been proved very useful to enhance
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maging diagnosis, allow direct tissue biopsies, and manipulation
f biliary tree, permitting specific intra-hepatic segments assess-
ent and accurate treatment of strictures and intra or extra-hepatic

ithiasis [3–5]. In addition hepaticojejunostomy is a surgical proce-
ure frequently performed to treat biliary tract diseases especially
ases with associated lithiasis, in order to decrease cholestasis and
ecurrence of hepatolithiasis [6,7]. Our aim was to identify safety,
easibility and utility of laparoscopic assisted SpyGlass cholan-
ioscopy.

. Presentation of case

A 53 years-old man  initially diagnosed with intrahepathic

ithiasis, under treatment with ursodeoxycholic acid 900 mg/day
nd fenofibrate 200 mg/day for the last 8 months, was referred
or surgical evaluation. Current evaluation showed normal liver
ransaminases and alkaline phosphatase with slight elevated

s an open access article under the CC BY-NC-ND license (http://creativecommons.

https://doi.org/10.1016/j.ijscr.2020.12.013
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2020.12.013&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:estela.figueira@hc.fm.usp.br
mailto:estelafigueira@usp.br
https://doi.org/10.1016/j.ijscr.2020.12.013
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  OPEN  ACCESS
E.R.R. Figueira et al. International Journal of Surgery Case Reports 78 (2021) 140–144

F
S

i
i
a
i
r
a
r
p
a

Fig. 1. MRI shows chronic hepatitis associated with hepatolithiasis (white arrow)
of  right liver lobe.

gamma-glutamyl transpeptidase, with no physical symptoms. The
MRI  revealed chronic hepatitis associated with hepatolithiasis
involving segments V and VII, and focal intrahepathic biliary
strictures of right liver lobe (Fig. 1). Afterwards, patient was  sub-
mitted to laparoscopic hepaticojejunostomy with cholangioscopy
(SpyGlass DS system from Boston Scientific, Marlborough, Mas-
sachusetts, USA) for intrahepatic bile duct evaluation. The study
was performed in accordance with the SCARE 2018 [8] statement
and submitted to the Research Registry UIN 6220. The patient’s
informed consent was obtained after approval of the study by the
Institutional Ethics Committee of Hospital das Clinicas of University
of Sao Paulo School of Medicine, number 3.520.825.

The surgical procedure and intraoperative cholangioscopy were
performed, respectively, by two senior surgeons in hepatobiliopan-

creatic surgery, and one senior endoscopist. Patient was submitted
to general inhalatory anesthesia, and antibiotic therapy with ceftri-
axone and metronidazole was given intravenously. He was placed
in supine position with open legs. The first 10 mm trocar was
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Fig. 3. Exudate associated to inflammation and ulcerated mucosa of intra-hepatic r
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ig. 2. Common bile duct opened anteriorly (black arrow), prepared for insertion of
pyGlass colangioscope.

nserted into the umbilical port using the open technique, allowing
nsufflation of a carbon dioxide pneumoperitoneum with intra-
bdominal pressure of 12–14 mmHg. Other four trocars were
nserted as follows: a 12 mm and a 5 mm trocars were inserted
espectively in the left midclavicular, right midclavicular and right
nterior axillar lines between right costal margin and anterior supe-
ior iliac spine; the last 5 mm  trocar were inserted above the xiphoid
rocess. A routine cholecystectomy with cystic duct and cystic
rtery ligature was performed.
Common bile duct (CBD) was  dissected and opened anteriorly
ust above cystic duct insertion (Fig. 2, Video 1). Spyscope was
nserted through the right lateral 5 mm trocar, and biliary explo-
ation was performed. The Spyscope navigation inside bile ducts

ight lobe bile duct with lithiasis. Biopsies were performed under radioscopy.
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Fig. 4. Normal left hepatic ducts with normal biliary mu
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such us hepatectomies [10,11], well-trained teams in biliary MIS
Fig. 5. Final aspect of laparoscopic hepaticojejunostomy.

was easily done due to appropriate choledochotomy axis and trocar
support closely to bile duct, as well as CBD traction by the laparo-
scopic forceps. Intra-hepatic bile duct from right lobe segments
presented inflammation and ulcerated mucosa (Fig. 3, Video 1), and
biopsies were performed. During the procedure few microcalculi
were visualized. Left hepatic lobe presented normal mucosa of bile
ducts (Fig. 4, Video 1). Evaluation of distal common bile duct did
not show any choledocolithiasis. Simultaneous radiologic images
with contrast media were performed to confirm Spyscope location
and findings. Histopathological examination confirmed a chronic
inflammatory process with fibrosis presenting acute inflammatory

exacerbation.

After cholangioscopy, a Roux-en-Y hepaticojejunostomy was
performed (Fig. 5, Video 1). CBD was transected together with the
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cosa. Biopsies were performed under radioscopy.

ystic duct and a running suture was applied to close their distal
ortions. After identification of the first jejunal loop next to Tre-

tz ligament, a suitable loop was transected using Echelon FlexTM

owered (Ethicon, US) with blue cartridge, 30 cm distally of the
igament. A side-to-side jejunojejunostomy between the alimen-
ary and biliary jejunal loops was performed 40–50 cm distal from
he end of the biliary loop, using the Echelon FlexTM powered.
he biliary loop was placed near hepatic duct via transmesocolic,
nd a small incision in its antimesenteric side was performed. To
ssure a wider anastomosis, a small longitudinal incision on hepatic
uct was  made, and then a PDS (polydioxanone)-5.0 (Ethicon, US)
unning suture was  used for the bilioenteric anastomosis. At the
nd a silicone flat drain was  placed under hepaticojejunostomy.
atient had uneventful postoperative period, being discharged
n day 6, with drain removal performed on day 20. Currently
e remains asymptomatic with normal life and usual work and
hysical activities, under clinical follow-up with his hepatologist
eceiving ursodeoxycholic and fenofibrate to control the hepato-
iliary disease.

. Discussion

Our patient was  successfully submitted to a minimally invasive
urgery (MIS), videlicet, laparoscopic hepaticojejunostomy. The
echnique facilitated a new approach to evaluate the intra-hepatic
iliary tract using the SpyGlass cholangioscopy. In the setting of
inimally invasive procedures, this is a new tool to be incor-

orated to the arsenal of medical equipment for diagnostic and
anage of biliary diseases. During the last decade advanced MIS  has

een largely developed. MIS  provide unquestionable better visual-
zation and access. In general there is better control of bleeding
nd postoperative pain [9]. As stated for other surgical procedures
urgery may  develop more precise bilioenteric anastomosis (BEA).
n the nineties laparoscopic techniques of cholecystojejunostomy
nd choledocoduodenostomy were first described [12,13]. Since
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then, laparoscopic BEA for biliary and pancreatic diseases have
shown to be feasible and safe.

Laparoscopic BEA has been indicated in cases of hepatolithia-
sis, choledochal cyst, obstructive jaundice, choledochal lithiasis and
biliary injury [7]. This patient was diagnosed with hepatolithiasis
associated to choledocholithiasis during preoperative examination.
In addition, there was a suspicion for progressive familial intrahep-
atic cholestasis 3 (PFIC-3), a rare autosomal disease with mutation
in MDR3 gene, which can be associated to recurrent intrahepatic
microlithiasis. Jacquemin et al. [14] showed one of 31 patients pre-
senting hepatolithiasis; and Kano et al. [15] diagnosed PFIC-3 in 2 of
16 patients with hepatolithiasis without any stone in extrahepatic
bile ducts. Biliary surgery may  be indicated in cases of microcalculi
migration to extrahepatic biliary tree.

In this setting, the addition of cholangioscopy examination
provided better visualization of intrahepatic biliary tree, help-
ing to determine extension of biliary injury, and prognosis of the
disease. This procedure is acknowledged as a safe and effective
method for evaluating and managing complex biliary stones and
indeterminate biliary strictures [16]. In addition, there are many
reports of new indications for this procedure, such as removal of
intraductal migrated stent; transpapillary gallbladder-guided can-
nulation; transpapillary cholangioperitoneoscopy in rendezvous
procedures in bile duct transection; percutaneous transhepatic
cholangioscopy-guided lithotripsy of intrahepatic stone [3].

In a series of 19 cases, Cuendis-Velázquez et al. [17]
demonstrated the safety and effectiveness of intraoperative
cholangioscopy during laparoscopic choledochoduodenostomy for
difficult biliary stones not resolved by endoscopic procedures.
Using a standard gastroscopy (9.8 mm)  through the choledochos-
tomy, the authors removed the biliary stones with Dormia’s basket,
extraction balloon or laparoscopic graspers. In our case, instead of
a standard gastroscope, we used an appropriate cholangioscope.
Thus, a shorter choledochotomy may  be performed providing
access to thinner biliary tract. In our case, we could demonstrate
that intraoperative SpyGlass cholangioscopy is a feasible and safe
procedure, permitting detailed bile ducts evaluation, biopsies and
stone treatment. Another potential advantage can be the smaller
radiation dosing to realize stone extraction or biliary tract evalua-
tion and biopsy.

Another advantage of this method is related to the possibility of
concomitant evaluation of extrahepatic bile duct for the presence of
lithiasis. Choledocholithiasis is a challenger postoperative adverse
event in patients undergoing Rouy-en-Y hepaticojejunostomy [18].
This disease may  cause recurrent cholangitis, intrahepatic biliary
stricture, bilioenteric anastomosis stricture and secondary biliary
cirrhosis [19]. Thus, intraoperative cholangioscopy may  allow bil-
iary tract detailed evaluation and choledocholithiasis treatment,
prior to the bilioenteric anastomosis performance, avoiding dif-
ferent late adverse events. Nevertheless, these benefits need to be
confirmed with a prospective randomized controlled trial.

Finally, hepatolithiasis has been more frequent in the left
hepatic lobe, and cases presenting localized intrahepatic calculi,
strictures, an atrophic segment or liver abscess, hepatic resection
may  be indicated [20]. Thus the majority of these patients that are
submitted to left liver resections present good long-term results
[20,21]. Still the patient in question with disease affecting mainly
right lobe segments, as confirmed during intraoperative cholan-
gioscopy, did not show any complications during the preoperative
follow up, expected for asymptomatic choledocholithiasis. How-
ever, indication for future right liver resection is open in case of
development of right liver complications such as recurrent cholan-

gitis and hepatic abscess.

In conclusion association of SpyGlass cholangioscopy to a
minimal invasive surgical procedure such us laparoscopic hep-
aticojejunostomy proved in this case to be a feasible procedure,
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erformed with safety, and provided detailed evaluation of injured
iliary ducts, adding elements to determine disease prognosis and
uture management.
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