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SUMMARY

Introduction Hepatolithiasis (HL) is defined as gallstones present in bile ducts above the common bile
duct confluence, regardless of the coexistence of gallstones in other parts of the biliary tract. HL is com-
mon among patients with recurrent pyogenic cholangitis. Chronic infection can lead to the development
of malignancy.

Case outline A 65-year-old woman presented with intermittent fever, jaundice, abdominal pain, and
nausea. Eighteen years previously, the patient had an open cholecystectomy due to acute cholecystitis.
During the early post-operative days, the patient developed icterus. Intrahepatic biliary ductal dilatation
was confirmed by abdominal ultrasound. Due to suspicion of iatrogenic common bile duct injury, the
patient underwent a second operation, during which the said injury was confirmed. “Non-Roux-en-Y”
hepaticojejunostomy (HJ) was performed as a problem-resolving procedure. Despite the performed
biliary bypass, the patient continued to have episodes of recurrent cholangitis over the 18 years. Given
the patient’s recurrent symptoms and results of MRI consistent with HL, surgical treatment was indicated.
A left hepatectomy was performed, with Roux-en-Y HJ biliary reconstruction. The post-operative course
was uneventful, after which the patient has been symptom-free.

Conclusion The main purpose of treating HL is to eliminate infection which leads to recurrent cholangitis
and subsequent hepatic fibrosis. Adequate solution of HL decreases the need for repeated interventions
and prevents progression of the disease to cholangiocarcinoma.
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bile duct injury

INTRODUCTION

Hepatolithiasis (HL) is defined as gallstones
present in the bile ducts above the common bile
duct confluence, regardless of the coexistence
of gallstones in other parts of the biliary tract.
HL occurs most often in East Asia, while it is
rare in Western countries [1].

HL was the third most common cause of
emergency abdominal surgery at the University
Hospital in Hong Kong during the 1960s. A
downward trend has been observed over the
years, possibly due to improved standards of
living and westernized diet. Increasing inci-
dence of HL has been noted in Western coun-
tries with increasing immigration from East
Asia to the West [2, 3, 4].

Recurrent pyogenic cholangitis is frequently
followed by HL. Common presence of bacteria
in bile and gallstones indicates the possibility of
pattern connection between bacterial infection
and the formation of brown pigment stones.
Escherichia coli, Clostridium and Bacteroides
show beta-glucuronidase activity and are most
common bacterial species isolated from the bile
of patients with HL. Clinically, HL may pres-
ent as acute obstruction and recurrent bacterial
cholangitis with all its possible complications,

such as liver abscess and septicemic shock, or
with chronic complications, which refers to
cholangiocarcinoma [4-8].

The main purpose of treating HL is to elimi-
nate infection, which leads to recurrent cholan-
gitis and subsequent hepatic fibrosis. Adequate
solution of HL decreases the need for repeated
interventions and prevents progression of the
disease to cholangiocarcinoma.

The surgical treatment of HL implies remov-
al of the affected hepatic segment(s). Complete
removal of the diseased hepatic segment or lobe
is crucial to preventing disease recurrence and
further chronic consequences [9-13]. Best
surgical approach for treating HL is based on
high-volume experience from a single center in
China that proposed a system of classification
known as “Dong’s Classification” (Table 1) [9].

Herein we present a case of HL followed by
recurrent cholangitis as a consequence of inad-
equate hepaticojejunostomy (HJ) for common
bile duct injury.

CASE REPORT

A 65-year-old woman presented with inter-
mittent fever, jaundice, abdominal pain, and
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Figure 1. Abdominal magnetic resonance imaging and magnetic resonance cholangiopancrea-
tography made before the problem-resolving operation: afferent jejunal limb of the non-Roux-
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nausea over a period of 18 years.
During this period, the patient was
admitted to hospital numerous times
due to recurrent cholangitis.

Eighteen years previously, the pa-
tient underwent open cholecystecto-
my for acute cholecystitis. During the
early post-operative days, the patient
developed icterus. Intrahepatic biliary
ductal dilatation was confirmed by
the right upper quadrant abdominal
ultrasound. Due to the suspicion of
iatrogenic common bile duct injury,
the patient underwent re-operation
during which the said injury was
confirmed. “Non-Roux-en-Y” HJ
was performed as a problem-resolving
procedure for the said injury. Despite
performed biliary bypass, the patient
continued to have episodes of recur-
rent cholangitis over a period of 18
years.

en-Y hepaticojejunostomy (pointed out by a thick white arrow), efferent jejunal limb (pointed
out by a gray arrow), and intrahepatic biliary calculi (pointed out by the thin white arrows)

hepaticojejunostomy (non-Roux-en-Y) cre-
ated at previous surgery (marked by a thin
white arrow); efferent jejunal limb (marked
by a gray arrow), and afferent jejunal limb
(marked by a thick white arrow)
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Figure 4. Specimen photography made by the pathologist: multiple
intra-hepatic biliary stones
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Figure 3. Treatment decision: left hepatectomy with Roux-en-Y hepaticojejunostomy recon-
struction

Table 1. Dong’s classification of hepatolithiasis [9]

Type Definition or content
Typel localized stone disease: unilobar or bilobar
Typell diffuse stone disease;
lla no atrophy of the hepatic parenchyma or stricture
of the intrahepatic bile ducts;
Ilb segment atrophy or/and stricture of the
intrahepatic bile ducts;
llc biliary cirrhosis and portal hypertension
Aditional
TypeE extrahepatic stones;
Ea normal sphincter of Oddi;
Eb relaxation of the sphincter of Oddi;
Ec stricture of the Sphincter of Oddi

At the time of the last hospitalization, the following
blood test results were performed: hemoglobin 130 g/1,
erythrocytes 4.82 x 10'%/L, leukocytes 5.2 x 10°/L, plate-
lets 194 x 10°/L, total bilirubin 9.4 pmol/L, aspartate ami-
notransverase 14 U/L, alanine aminotrasferase 14 U/L,
gamma-glutamyl transferase 54 U/L, and alkaline phos-
phatase 132 U/L. Serology for Hepatitis B and C viruses
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was negative. Signs of HL were present on the pre-oper-
ative abdominal magnetic resonance imaging (MRI) and
magnetic resonance cholangiopancreatography (MRCP)
(Figure 1).

Surgical treatment was indicated considering the pa-
tient’s complaints as well as the abdominal MRI findings
that suggested HL.

The presence of intrahepatic biliary calculi within the
left hepatic lobe were confirmed by the intra-operative ul-
trasound. Referring to Dong’s Classification, the operation
of choice was left hepatectomy with Roux-en-Y H]J biliary
reconstruction (Figures 2 and 3). Tested intra-operative
bile cultures came positive for E. coli and Pseudomonas sp.

Post-operative course was uneventful, and the patient
has been symptom-free since. Histopathology showed
findings consistent with chronic HL, chronic cholangitis,
and secondary biliary cirrhosis (Figure 4).

This case report was approved by the institutional eth-
ics committee, and written consent was obtained from the
patient for the publication of the report and any accom-
panying images.

DISCUSSION

HL is defined as gallstones present in bile ducts above the
common bile duct confluence, regardless of the coexis-
tence of gallstones in other parts of the biliary tract. And
regardless of whether the confluence is located intra- or
extra-hepatically [1-4].

HL is most common in East Asia (Singapore 1.7%,
Japan 2.2%, Hong Kong 3.1%, and Taiwan 50%). Once
rare in Western countries, the rate of HL has been rising
due to increased immigration from East to West (Western
country prevalence < 1%). The highest incidence of HL
occurs in the fifth to sixth decades of life and has been
reported typically between the ages 30-70 years. The com-
bination of intra- and extra-hepatic HL is more frequent
in the older groups, while intrahepatic form of the disease
occurs in the younger age groups [1-10].

HL and recurrent pyogenic cholangitis are in thin con-
nection since most patients with HL experienced symp-
toms of pyogenic cholangitis at least once during the pe-
riod of the disease. The high incidence of bacteria infested
bile and gallstones indicate that there is a close association
between bacterial infection and the formation of intrahe-
patic stones. There are several scenarios how bacteria find
route into the biliary tract. One of them is ascending infec-
tion through the sphincter of Oddi, followed by bacteribilia
via the portal venous system. Also, transient infection due
to biliary stasis is possible. The most common bacterial
species isolated from the bile of patients with HL are E.
coli, Clostridium and Bacteroides spp. This literature data
matches the bacteriology results of our case [6-9].

The main purpose of treating HL is to eliminate infec-
tion which leads to recurrent cholangitis and subsequent
hepatic fibrosis. Adequate solution of HL decreases the
need for repeated interventions and prevents progression
of the disease to cholangiocarcinoma.
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Choice of the treatment strategy for HL needs to be
based on the following: 1) the structure of the calculi
(cholesterol or calcium bilirubinate); 2) the location of
the calculi in the bile duct and the most feasible approach
to them; 3) well planned treatment that includes resolving
of the bile duct stenosis; 4) evaluation of liver function,
the extent of liver resection, and residual liver volume;
and 5) investigation of the presence of intrahepatic bile
duct malignancy. Therapeutic strategy must be planned
by taking into consideration the history, nature, and ex-
tent of biliary tract surgery [11, 12, 13]. According to
the Clinical Guidelines for Cholelithiasis written by the
Japanese Society of Gastroenterology, treatment selection
should be based on the presence or absence of prior biliary
tract surgery [10].

Untreated HL can lead to serious consequences, such as
biliary cirrhosis and even cholangiocarcinoma. Resection
of the affected hepatic lobe that contains strictures, at-
rophy, and multi-segmental distribution of intrabiliary
calculi has been effective in reducing the disease recur-
rence and progression of liver disease [11]. Uchiyama et
al. [12] performed a retrospective study which compared
invasive and non-invasive treatments and procedures in
HL treatment to analyze the rate of residual stones and
complications, as well as the long-term outcome. Out of
105,062 patients with cholelithiasis treated between 1989
and 1992, 2353 (2.24%) patients were diagnosed with HL.
The authors concluded that the most effective therapy was
surgery. According to a report by Japanese multi-center-
based surveys, there has been a progressive increase in
treatment of patients with HL who had previously under-
gone biliary surgery [14].

We present a patient with an 18-year long history of
recurrent cholangitis after cholecystectomy during which
a bile duct injury was made. The patient underwent early
reoperation and non-Roux-en-Y HJ. As it shows in early
postoperative days, this form of biliary reconstruction was
inadequate, given the absence of dysfunctional jejunum
loop (Roux-en-Y) [15].

Safar et al. [16] investigated 12 patients to compare CT,
MRI, and MRCP findings of HL. Although cross-sectional
imaging with CT scan is a useful technique for screening
for intrahepatic stones with a sensitivity of 80-90%, CT is
less useful than MRCP for precise topographic localization
of stones proximal to the biliary confluence [17]. MR chol-
angiography is a non-invasive test providing high quality
multi projection images. It not only detects the stones, but
also provides detailed information of the biliary anatomy,
which is useful for surgical planning [16, 17].

Pre-operative abdominal MRI in the case we present
showed that the gallbladder was surgically removed, while
the common bile duct was accidentally resected, with ste-
nosis of the non-Roux-en-Y hepaticojejunal biliary recon-
struction. The intrahepatic biliary ducts of both hepatic
lobes were dilated, with moderate dilatation noted on the
extrahepatic biliary ducts (diameter of the left and right
hepatic duct up to 7 mm). Intra- and extra-hepatic biliary
ducts showed intense contrast-enhanced signal, primarily
due to inflammation.
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The proposed system for the classification of HL,
“Dong’s Classification,” is utilized to determine the best
surgical approaches to resolve this disease (Table 1) [9].
Considering hepatectomy, the best candidates are patients
with Type I and Type IIb HL. Patients with type II HL
have a high risk of stone recurrence, thus the best solu-
tion is biliary stone extraction along with Roux-en-Y HJ
or hepaticocutaneous jejunostomy. For the treatment of
type IIb HL with segmental atrophy and/or strictures of
the intrahepatic bile ducts hepatectomy is considered the
optimal approach. Complete removal of the affected lobe
or segment is mandatory for preventing the recurrence of
bile stones and progressive liver diseases, including fibrosis
and malignancy [18, 19].

Most often, the removal of the affected hepatic
segment(s) is the best possible surgical approach. Stone
extraction, resolving of strictures and consequent biliary
stasis, which is responsible for stone formation, is achieved
by liver resection [20]. The criteria for segmental/lobe liver
resection in HL include the following: 1) HL limited to
one lobe, particularly left-sided; 2) cholangitis followed
by atrophy, fibrosis, and multiple abscesses; 3) suspected
existence of associated cholangiocarcinoma, and 4) mul-
tiple intrahepatic stones with biliary strictures that cannot
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be treated percutaneously or endoscopically. Complete
removal of the affected liver segment/lobe is mandatory to
prevent recurrence and progressive disease [21, 22].

In the case we presented, inadequate biliary-enteric
anastomosis (absence of dysfunctional jejunum loop) leads
to a reflux of the digestive juice into the intrahepatic bile
ducts, followed by intermittent bacterial infection and re-
current cholangitis. The chronic recurrent infection led to
biliary strictures, formation of intrahepatic stones, and the
increased risk for neoplasia in the form of cholangiocarci-
noma. Therefore, we performed left hepatectomy followed
by Roux-en-Y HJ.
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Xenatonutujasa npaheHa peKypeHTHUM XONIAaHTMTUCMMA Kao nocaeguua
HeaAeKBaTHe XenaTMKojejyHOCTOMMje ycnen nospese 3ajeAHUYKOTN XYYHOr KaHana

MunaHa Kpecoja Virivatosuh'?, [lejan Jlykuh', AnekcaHgap hepmanosuh', MnageH hypuh'2, Mnahax Mpotuh'2
"MHcTuTyT 33 oHKonorujy BojsoaunHe, KnuHuka 3a xvpypLuky oHkonorujy, Cpemcka Kamenuua, Cpbuja;

2Ynneepautet y HoBom Cagy, MeguumHckm dpakyntet, Hosu Cag, Cpbuja

CAXETAK

YBop XenatonuTujasa ce aeduHuLLE Kao NPUCYCTBO KaMeHa-
Lia Y >Ky4HUM BOAOBMMA payBe 3ajeJHNYKOr >Ky4YHOT BoJa, 6e3
00631pa Ha NPUCYCTBO KameHaLla y APYrvM LeNoB/Ma XKyYHOr
TpakTa. YecTo je npucyTHa KoA 6onecHrKa ca peKypeHTHM
XONaHrMTUCOM. [NPUCYCTBO XPOHMYHE HOEKLIjE MOXeE [OBECTH
[l0 pa3Boja ManurHuTeTa.

Mpukas 6onecHuKa MprikasaHa je 65-roguilba bonecHULa ca
Terobama y Buly NoBpeMeHe Temnepatype, XyTuLe, 6onosa y
TpOyXy 1 MyyHVHe. BonecHnuy je 18 roamHa paHuje HaunkeHa
OTBOPEHA XONeLmcTeKToMUja 360r akyTHOT XoneyucTutmca. Y
paHOM MocTonepaTMBHOM TOKY BonecHuLa pa3suja NKTepyc. Y-
Tpa3ByKom abjoMeHa noTpheHa je Aunatalmja MHTpaxenaTny-
HUX Xy4YHMX BOJOBA. VIHAMKOBaHa je MOHOBHa onepavyja ycien
CyMHb€e Ha jaTporeHy NoBpeay 3ajeAHNYKOT XYYHOr BOAQ, KOja
je nHTpaonepaTtBHO NotBpheHa. Y uuby peluaBara noBpese

Srp Arh Celok Lek. 2022 Nov-Dec;150(11-12):707-711

HauMHeHa je xenaTukojejyHocToMuja no Tuny ,He-Roux-en-Y*
aHacTomo3e. YNpKocC HaurkbeHoM bunujapHom 6ajnacy, 6one-
CHWLa je HapeAHUX 18 roanHa umana enn3ofe peKypeHTHUX
xonaHruTmca. Ha ocHoBy Teroba 6onecHuLe 1 Hana3a MarHeTHe
pe3oHaHLie Koju Cy yKa3uBaan Ha XxenaTonuTujasy MHAMKOBAHO
je onepaTnBHO Nleyere. HaunmeHa je neBa xenatekTomuja ca
Roux-en-Y xenatnkojejyHoctommjom. [locTonepaTtrBHmM TOK je
npoTeKao ypeAHo 1 of Tafa je bonecHuua 6e3 Teroba.
3aksbyyak [puMapHy L neyerba xemnaTonuTujase je epagyika-
umja noctojehe nHdeKUMje Koja fOBOAMU A0 PEKYPEHTHOT XOJlaH-
TMTICa U NocneAnYHe xenatnyHe ¢prbpose. AfeKBataH TpeTMaH
XenaTonuTujase AOBOAMN A0 CMatberba NoTpe6e 3a NoHaBbaHUM
neyerbeM 1 cripeyaBa HacTaHaK XONnaHr1MoKapLyHoMa.
KrbyuHe peun: xenatonnTijasa; XonaHrUTC; KaMEHLM XKyYHUX
BOJ0BA; Roux-en-Y xenaTuKojejyHoCTOMMja; NoBpefe XyUHnX
BOfIOBa
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