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Abstract

BACKGROUND

Despite being a benign disease, hepatolithiasis has a poor prognosis because of its
intractable nature and frequent recurrence. Nonsurgical treatment is associated
with high incidences of residual and recurrent stones. Consequently, surgery via
hepatic lobectomy or segmental hepatectomy has become the main treatment
modality. Clinical management and resolution of complicated hepatolithiasis with
bilateral or diffuse intrahepatic stones remain very difficult and challenging.
Repeated cholangitis and calculous obstruction may result in secondary biliary
cirrhosis, a limiting factor in the treatment of hepatolithiasis.

CASE SUMMARY

A 53-year-old woman with a 5-year history of intermittent abdominal pain and
fever was admitted to the hepatopancreatobiliary surgery department following
worsening symptoms over a 3-d period. Blood tests revealed elevated transam-
inases, alkaline phosphatase, y-glutamyl transpeptidase, and total bilirubin, as
well as anemia. Magnetic resonance cholangiopancreatography showed dilatation
of the intrahepatic, left and right hepatic, common hepatic, and common bile
ducts, and multiple short T2 signals in the intrahepatic and common bile ducts.
Abdominal computed tomography showed splenomegaly and splenic varices.
The diagnosis was bilateral hepatolithiasis and choledocholithiasis with
cholangitis. Surgical treatment included hepatectomy of segments II and III,
cholangioplasty, left hepaticolithotomy, second biliary duct exploration, choledo-
cholithotomy, T-tube drainage, and accretion lysis. Surgical and pathological
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findings confirmed secondary biliary cirrhosis. Liver-protective therapy and anti-infectives were
administered. The patient developed liver and respiratory failure, severe abdominal infection, and
septicemia. Eventually, her family elected to discontinue treatment.

CONCLUSION
Liver transplantation, rather than hepatectomy, might be a treatment option for complicated
bilateral hepatolithiasis with secondary liver cirrhosis.

Key Words: Hepatolithiasis; Hepatectomy; Liver failure; Biliary cirrhosis; Septicemia; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Treatment of complicated hepatolithiasis with bilateral intrahepatic stones is challenging. In this
case of complicated hepatolithiasis with diffuse intrahepatic stones, liver imaging before surgery showed a
normal morphology, but nodular and atrophic changes observed during segmental hepatectomy indicated
cirrhosis. Preoperatively, the patient’s liver function was Child-Pugh class B, and the presence of spleno-
megaly indicated decompensated liver cirrhosis. Postoperatively, the patient experienced persisting
elevated total bilirubin and worsened coagulation function. The patient ultimately experienced liver
failure, respiratory failure, and septicemia resulting from severe biliary infection. Further treatment was
discontinued at the family’s request.

Citation: Fan WJ, Zou XJ. Subacute liver and respiratory failure after segmental hepatectomy for complicated
hepatolithiasis with secondary biliary cirrhosis: A case report. World J Gastrointest Surg 2022; 14(4): 341-351
URL: https://www.wjgnet.com/1948-9366/full/v14/i4/341.htm

DOI: https://dx.doi.org/10.4240/wjgs.v14.i4.341

INTRODUCTION

Hepatolithiasis is defined by the presence of gallstones in all bile ducts peripheral to the confluence of
the right and left hepatic ducts, regardless of the coexistence of gallstones in other parts of the biliary
tract[1]. It is prevalent primarily in Southeast Asia and in the southeastern coastal regions of Chinal[2].
Obstruction caused by stones can lead to serious complications, including bile duct inflammation, liver
cirrhosis, liver atrophy, or malignant transformation, and these contribute to hepatolithiasis being the
most common cause of death among the nonmalignant diseases of the biliary tract[3]. As such,
aggressive treatment is needed for all cases.

Although nonsurgical techniques are effective in resolving cholestasis and providing temporary relief
(via removal) of stones, they cannot completely clear a sclerotic hepatobiliary system and may
predispose the patient to subsequent recurrence. Hepatectomy has become a primary treatment for
hepatolithiasis, applied most often to unilobar, particularly left-sided, hepatolithiasis[4]. Despite recent
improvements in surgical and nonsurgical management of hepatolithiasis, difficulties remain in the
treatment of complicated hepatolithiasis with bilateral stones. Surgery is still the mainstay of the
treatment for complex hepatolithiasis cases. However, secondary biliary cirrhosis develops in 6.0%-7.4%
of patients, and more than half experience moderate to severe Child-Pugh class B or C liver dysfunction
[5]. The secondary biliary cirrhosis itself may further complicate treatment of the underlying hepato-
lithiasis. Herein, we present a patient with complicated bilateral hepatolithiasis and secondary biliary
cirrhosis who failed treatment after undergoing segmental hepatectomy.

CASE PRESENTATION

Chief complaints

On July 30, 2021, a 53-year-old woman presented at the hepatopancreatobiliary surgery department of
our hospital, complaining of intermittent abdominal pain with fever that she had experienced for 5
years but which had worsened over the previous 3 d.

History of present illness

The patient reported having developed intermittent abdominal pain with fever 5 years previously,
describing the symptoms as having appeared every 2 or 3 mo over that time. She denied nausea,
vomiting, or diarrhea during that time. In the immediate 3 d before her admission to our department,
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Figure 1 Preoperative magnetic resonance cholangiopancreatography. A-C: Representative multiple short T2 signals in the intrahepatic and common
bile ducts (orange arrows), and obvious intrahepatic duct, left and right hepatic duct dilatation (yellow arrows); D-F: Representative multiple short T2 signals in the
intrahepatic and common bile ducts (orange arrows), and obvious intrahepatic duct and left and right hepatic duct dilatation (yellow arrows).
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her symptoms had worsened, presenting with hyperpyrexia and chills that were accompanied by
jaundice.

History of past illness

The patient had undergone a cholecystectomy 8 years prior. She had no history of other chronic
diseases.

Personal and family history

The patient had no history of smoking or drinking. She denied a history of allergies and her family
history was unremarkable.

Physical examination

At admission, the patient’s temperature was 39.0 °C, heart rate was 104 beats per min, respiratory rate
was 21 breaths per min, and blood pressure was 117/85 mmHg. She had a yellow coloration to her
overall skin and sclera. Abdominal examination revealed tenderness in the right quadrant, without
rebound tenderness. Lung and heart examinations were normal.

Laboratory examinations

Blood workup in anticipation of surgical intervention revealed a normal white blood cell (WBC) count
(4.01 x 10°cells/L), moderate anemia (hemoglobin of 80.0 g/L; normal range: 115.0-150.0 g/L), hypopro-
teinemia (25.3 g/L; normal range: 35.0-52.0 g/L), and elevated levels of alanine aminotransferase (ALT)
(39 U/L; normal range: < 33 U/L), aspartate aminotransferase (AST) (141 U/L; normal range: <32 U/L),
total bilirubin (TBIL) (185.4 pmol/L; normal range: < 21 pmol/L), direct bilirubin (DBIL) (146.3 umol/L;
normal range: < 8 pmol/L), alkaline phosphatase (ALP) (162 U/L; normal range: 35-102 U/L), and y-
glutamyl transpeptidase (y-GT) (135 U/L; normal range: 6-42 U/L). The coagulation markers were
within normal range [prothrombin time (PT), 13.6 s; normal range: 11.5-14.5 s] and tests for hepatitis B
and C were negative. The patient’s Child-Pugh score was 7, indicating class B. Six days after surgery
(August 12, 2021), her TBIL reached a peak of 357 umol/L; her DBIL was 255.5 pmol/L, ALP was 167
U/L, and y-GT was 47 U/L. Eight days after surgery (August 14, 2021), arterial blood gas analysis
showed a pH of 7.410, PaO, of 66.3 mmHg, and PaCO, of 43.9 mmHg, indicating acute respiratory
distress syndrome. Ten days after surgery (August 16, 2021), the WBC count reached a peak of 29.81 x
10°/L, with 90.7% of neutrophils, and elevated high-sensitivity C-reactive protein (103.7 mg/L; normal
range: <1 mg/L) was detected. Sixteen days after surgery (August 22, 2021), PT reached a peak of 19.5
s; her prothrombin activity (PTA) (normal range: 75.0%-125.0%) was 51%, international normalized ratio
(INR) (normal range: 0.80-1.20) was 1.69, and activated partial thromboplastin time was 23.7 s (normal
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Figure 2 Preoperative multiplanar reconstruction magnetic resonance cholangiopancreatography. A and B: Representative multiple short T2
signals in the intrahepatic duct common bile duct (orange arrows); C and D: Representative multiple short T2 signals in the intrahepatic duct common bile duct
(orange arrows).

range: 29.0-42.0 s). Autoimmune hepatitis-associated antibody tests were negative for anti-
mitochondrial antibody and weakly positive for anti-soluble liver antigen antibody. T-tube drainage
fluid was Rivalta (+), with a karyocyte count of 1600 x 10° cells/L and neutrophil percentage of 62%.
Twenty-five days after surgery (August 31, 2021), her blood ammonia level peaked, at 70 pmol/L.

Eleven days after surgery (August 17, 2021), the T-tube drainage fluid and subcutaneous drainage
fluid cultures tested positive for Enterococcus faecalis and Candida parapsilosis; sputum cultures were also
positive for Candida parapsilosis. Eighteen days after surgery (August 24, 2021), cultures of sputum and
catheter fluid (sensitive to piperacillin/tazobactam and amikacin) and blood (sensitive to piperacillin/
tazobactam and cefepime) were positive for Pseudomonas aeruginosa.

Imaging examinations

Magnetic resonance cholangiopancreatography in anticipation of surgical intervention showed normal
liver volume and left-to-right lobe proportion but splenomegaly and splenic varices. The gallbladder
(removed 8 years prior) was absent from the imaging view, and the pancreas appeared normal.
Magnetic resonance imaging revealed dilatation of the intrahepatic, left and right hepatic, common
hepatic, and common bile ducts, and multiple short T2 signals in the intrahepatic and common bile
ducts. Figure 1 shows the intrahepatic duct dilatation and multiple short T2 signals in the intrahepatic
duct, which indicated multiple stones. Multiplanar reconstruction also showed multiple short T2 signals
in the intrahepatic and common bile ducts (Figure 2). Abdominal and pelvic contrast-enhanced
computed tomography (CT) showed multiple nodular high-density shadows in the intrahepatic and
extrahepatic bile ducts, with the largest ones up to 8 mm in length. Contrast-enhanced CT also showed
intrahepatic and extrahepatic bile ducts dilatation, portal vein narrowing, splenomegaly (Figure 3A),
splenic varices (Figure 3B), collateral circulation expansion (Figure 3C), and spontaneous spleno-renal
shunting (Figure 3D).

At day 6 postoperatively (August 12, 2021), abdominal CT showed multiple nodular high-density
shadows in the right hepatic and common bile ducts with intrahepatic and extrahepatic bile duct
dilatation (Figure 4). Eight days after surgery (August 14, 2021), a bedside chest X-ray showed bilateral
pulmonary diffuse patchy high-density shadows and bilateral pleural effusion, which indicated bilateral
pulmonary infection (Figure 5A). Fourteen days after surgery (August 20, 2021), chest CT showed
bilateral pulmonary nodular and patchy shadows and left pulmonary atelectasis, indicating pulmonary
infection (Figure 5B-D). Pathology findings following evaluation of a 13 cm X 6.5 cm x 5 cm liver
specimen included dilatation of multiple intrahepatic ducts, with a maximum diameter of 2 cm and
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Figure 3 Preoperative abdominal and pelvic contrast-enhanced computed tomography images. A: Narrowed portal vein (orange arrow) and
splenomegaly (yellow arrow); B: Splenic varices (orange arrow) and splenomegaly (yellow arrow); C: Collateral circulation expansion (orange arrows) and
splenomegaly (yellow arrow); D: Spontaneous spleno-renal shunt (yellow arrow).

containing multiple, brown stones. Histopathology included intrahepatic duct dilatation with stones
and inflammatory cell infiltration of the bile duct walls (Figure 6). Proliferation of fibrous tissue in
portal tracts divided the liver parenchyma into irregular regenerative nodules (pseudolobules) that had
lost the normal architecture and central veins (Figure 7A-C). Hepatic cords were poorly arranged in
foci, with two layers of cells and enlarged cells that included binucleate forms (Figure 7D-F).

MULTIDISCIPLINARY EXPERT CONSULTATION
Doctor Yu, Associate Chief Physician, MD, Respiratory Department

The systemic infection is severe, the current anti-infective treatments are effective, and respiratory
support therapy should be continued.

Doctor Ding, Associate Chief Physician, MD, Infectious Disease Department

The patient’s TBIL has not declined with treatment and the pulmonary infection is severe, indicating a
poor prognosis. Sputum, catheter, and blood cultures are positive for Pseudomonas aeruginosa, indicating
hematogenous spread. The catheter should be replaced. If the infection cannot be controlled, fosfomycin
can be added. The persisting elevated TBIL is related to surgery, biliary tract infection, and obstruction.
Percutaneous transhepatic cholangial drainage may be useful.

Doctor Zhu, Chief Physician, MD, Hepatopancreatobiliary Surgery Department

The T-tube is open and the current drug treatments should be continued. There is no indication for a
second surgery.
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Figure 4 Postoperative abdominal computed tomography images. A-C: Representative multiple nodular high-density shadows in the right hepatic duct
(orange arrows); D: Drainage tube (yellow arrow).
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FINAL DIAGNOSIS

Bilateral hepatolithiasis and choledocholithiasis with cholangitis (after partial hepatectomy), subacute
liver failure, secondary biliary cirrhosis, splenomegaly, splenic varices, type 1 respiratory failure, severe
pneumonia, septicemia (Pseudomonas aeruginosa), abdominal infection, anemia, and hypoproteinemia.

TREATMENT

After admission, polyene phosphatidylcholine (465 mg), ademetionine 1,4-butanedisulfonate (1 g), and
glycine cysteine sodium chloride (200 mL) were given once a day (QD) as liver-protective therapy.
Ceftriaxone sodium and tazobactam sodium (2 g) were given two times a day (BID) for 3 d as anti-
infective treatment. On August 6, 2021, hepatectomy of segments II and III, cholangioplasty, left hepati-
colithotomy, second biliary duct exploration, choledocholithotomy, T-tube drainage, and accretion lysis
were performed. During surgery, stones were palpable in the common bile duct and left lateral lobe of
the liver. The liver showed nodular and atrophic changes, which indicated cirrhosis. After surgery,
hepatocyte growth-promoting factor (60 pg), acetylcysteine (8 g), and reduced glutathione (1.8 g) were
given QD for liver protection. Ambroxol hydrochloride (60 mg) and doxofylline (0.3 g) were given BID
to promote expectoration drainage. Imipenem and cilastatin sodium [0.5 g every 8 h (q8h)] and linezolid
and glucose [0.6 g every 12 h (q12h)] were given as anti-infective treatment from August 7-10, 2021 and
were then switched to meropenem (1 g) and tigecycline (50 mg q8h) from August 11-13, 2021.

On August 10, 2021, the patient developed dyspnea, decreased oxygen saturation, and a continuously
increasing level of TBIL. Considering pulmonary infection and liver failure, the patient was transferred
to the infectious disease department on August 13, 2021. The anti-infective treatments were changed to
meropenem (1 g q8h), teicoplanin (400 mg QD), and voriconazole (0.2 g q12h). On August 14, 2021, the
patient developed tachypnea with bilateral moist rales. The arterial PaO, dropped to 66.3 mmHg and
the PaCQO, increased to 43.9 mmHg. Tracheal intubation was performed, and the patient was transferred
to the intensive care unit (ICU). A single dose of methylprednisolone (40 mg) was given, and fiberoptic
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Figure 5 Postoperative pulmonary imaging. A: Bedside chest X-ray (August 14, 2021) showing bilateral pulmonary diffuse patchy high-density shadows
(yellow arrows) and bilateral pleural effusion, indicating bilateral pulmonary infection; B-D: Representative chest computed tomography (August 20, 2021) images
showing bilateral pulmonary nodular and patchy shadows (yellow arrows) and left pulmonary atelectasis (orange arrows), indicating pulmonary infection.

bronchoscopy was performed to aspirate sputum. In the ICU, anti-infective treatment included
meropenem (1 g q8h) given from August 15-17, 2021, imipenem and cilastatin sodium (0.5 g q8h) given
from August 17-22, 2021, piperacillin sodium and tazobactam sodium (4.5 g q6h) given from August 24-
28, 2021, amikacin (0.4 g q12h) given from August 24-29, 2021, ceftazidime (1 g q8h) given from August
28 to September 1, 2021, polymyxin B sulfate (75 wu q12h) given from August 29 to September 1, 2021,
tigecycline (50 mg q8h) given from August 15 to 23, 2021, vancocin (1000 mg BID) given from August 22
to 30, 2021, voriconazole (0.2 g q12h) given from August 18 to 24, 2021, and micafungin sodium (100 mg
QD) given from August 24 to September 1, 2021. Ventilator support was provided, and the patient was
given packed red blood cell and fresh frozen plasma transfusions; noradrenaline bitartrate was given to
maintain blood pressure.

On August 25, 2021, the patient was successfully extubated and given high flow nasal oxygen. On
August 26, 2021, artificial liver support therapy and plasmapheresis were performed. On August 27,
2021, the patient was reintubated because of disturbance of consciousness and decreased oxygen
saturation.

OUTCOME AND FOLLOW-UP

Sputum, catheter fluid, and blood cultures were positive for Pseudomonas aeruginosa. The patient’s TBIL
continued to increase after surgery and her coagulation function worsened. Her family elected to
discontinue treatment because of severe infection, septicemia, and liver and respiratory failure.

DISCUSSION

Hepatolithiasis is a disease of unknown etiology that seriously impacts patient health and quality of life,
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Figure 6 Histopathological findings of the resected liver (intrahepatic duct). A and B: Representative specimens showing intrahepatic duct dilatation
(orange arrows) with stones (green arrows) and inflammatory cell infiltration in bile duct walls (hematoxylin and eosin staining; 40 x); C and D: Representative
specimens showing intrahepatic duct dilatation (orange arrows) with stones and inflammatory cell infiltration in bile duct walls (hematoxylin and eosin staining; 100 x).
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with a reported morbidity of 20%-50% in patients who undergo cholecystectomy[6]. Our patient had
undergone cholecystectomy 8 years prior to presentation at our department. Since her autoimmune
hepatitis-associated antibodies were not sufficiently elevated to support a diagnosis of autoimmune
liver disease, we hypothesize that the etiology of her presenting hepatolithiasis may have been related
to her history of cholecystectomy.

Complete stone clearance, restoration of normal bile flow, and excision of diseased hepatic
parenchyma are the goals of hepatolithiasis treatment. In the last decade, advances in nonsurgical and
surgical treatments have resulted in improvement of the management of the disease, but such
nonsurgical treatments as percutaneous transhepatic and peroral cholangioscopic lithotripsy are
associated with high rates of residual and recurrent stones[7]. Hepatectomy, mainly segmental
hepatectomy, is an effective surgical treatment that can remove stones, diseased bile ducts, and
damaged hepatic parenchymal8]. However, hepatectomy is applied most often to cases of unilobar,
particularly left-sided, hepatolithiasis[4]. Hepatolithiasis involving two or more lobes is challenging
because diffuse intrahepatic stones in bilateral intrahepatic ducts are difficult to clear, strictures may be
present in the remaining liver, and calculus extraction may be incomplete. Hepatectomy for bilateral
hepatolithiasis is controversial, as patients may not tolerate resection of multiple liver segments.
Therefore, bile duct exploration and choledochoscopic lithotomy combined with a reduced hepatectomy
were essential. Some studies have reported resection of the dominantly-affected side, followed by
postoperative cholangioscopic lithotomy[9]. Right hepatic lobectomy is usually avoided because of the
increased risk involved. Our patient was treated with a left-sided segmental hepatectomy, and stones
remaining in the right hepatic duct after surgery can be seen in Figure 4. Bilateral hepatolithiasis
deserves to be considered as a distinct disease.

Although imaging evaluation showed that the patient’s liver morphology was relatively normal,
splenomegaly and splenic varices indirectly indicated portal hypertension. The surgical and
pathological findings confirmed secondary biliary cirrhosis. Established liver cirrhosis has been
reported in 10%-15% of patients with hepatolithiasis at the initial presentation[10], and secondary
biliary cirrhosis has been reported to develop 7 years after the onset of obstruction and 4.5 years after a
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Figure 7 Histopathological findings in the resected liver (liver parenchyma). A-C: Representative specimens showing proliferation of fibrous tissue in
portal tracts dividing the liver parenchyma into irregular regenerative nodules (pseudolobules, orange arrows) that have lost the normal structure, and central veins
(hematoxylin and eosin staining; 40 x); D-F: Representative specimens showing pseudolobules (orange arrow) hepatic cords arranged irregularly, with foci of two
layers of cells (yellow arrows), and large, occasionally binucleate cells (green arrows; hematoxylin and eosin staining; 100 x).
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calculous obstruction[11]. Our patient had intermittent abdominal pain with fever for 5 years and her
liver function on admission was Child-Pugh class B (i.e. decompensated liver cirrhosis), which was
consistent with the reported prognosis. Patients with secondary biliary cirrhosis may be prone to
postoperative sepsis and at increased risk of postprocedural complications. Previous studies have
reported that 10%-30% of patients with cirrhosis developed bacterial infections after abdominal surgery
[12], which may have been related to impaired immune defense mechanisms of the liver. As the
prognosis is better and the feasibility of aggressive management is greater in patients with Child-Pugh
class A than class B or C status, we believe that hepatolithiasis should be managed early, before the
development of secondary biliary cirrhosis. Hepatolithiasis combined with secondary biliary cirrhosis
was frequently found and we have to pay attention and try to prevent the occurrence of hepatic failure
after surgery especially in the jaundiced patient.

There are no widely accepted guidelines for treating patients with terminal hepatolithiasis. According
to the classification described by Feng et al[13], our patient had Type llc disease with diffuse stones,
biliary cirrhosis, and portal hypertension. Liver transplantation is recommended for such patients[13].
The indications for liver transplantation include end-stage decompensated liver cirrhosis and/or liver
failure, compensated cirrhosis or non-cirrhosis in patients with diffusely distributed intrahepatic calculi,
and/or multiple hepatobiliary stenoses that cannot be cured by other surgical and nonsurgical
procedures[14]. Our patient was suitable for liver transplantation, which has a reported 1-year survival
of 100% and 5-year survival of 73%[15]. However, because of the critical shortage of cadaveric livers,
grafts are preferentially provided to those with the highest likelihood of death without transplantation.
Owing to the limited understanding of patients and doctors about liver transplantation for hepato-
lithiasis, few patients have received liver transplants[15]. Terminal hepatolithiasis, especially when
combined with portal hypertension and previous right upper quadrant surgery, may make the
transplantation procedure difficult. Thus, selecting patients for transplantation before they reach end-
stage disease is important. However, the imaging before surgery did not show signs of liver cirrhosis
and it was until the surgery that surgeons found that the liver showed nodular and atrophic changes
indicating cirrhosis. Besides, in China, liver transplantation was mostly for end-stage liver cirrhosis and
it was not easy to get access to liver donors since the patient’s general conditions were relatively good
compared to patients with end-stage liver cirrhosis. Therefore, the surgeons did not discuss liver
transplantation with the patient before surgery.

Surgery failed to rescue our patient. One of the reasons was infection. The patient suffered from
abdominal infection derived from bile duct and pulmonary infection, resulting in respiratory failure and
septicemia. The primary cause of death after hepatectomy is reported to be uncontrollable septicemia
[7], and positive bile cultures have been reported in 83.3% of patients with hepatolithiasis[12], which is
higher than the incidence of surgical site infections after hepatectomy for hepatocellular carcinoma[12].
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Sepsis must thus be effectively controlled before hepatectomy in patients with hepatolithiasis. Another
reason for patient death is liver failure. The maximum TBIL of our patient was 10-times higher than the
upper limit of normal and her maximum INR was 1.69. The guidelines for diagnosis and treatment of
liver failure suggest that patients with a TBIL level of more than 10-times normal and a PTA <40% or an
INR 2 1.5 can be diagnosed with liver failure[16]. The reasons for liver failure in our patient were related
to liver resection and the abnormal function of the remaining liver.

CONCLUSION

The management of complicated bilateral hepatolithiasis is challenging, and segmental hepatectomy is
unable to completely remove all the intrahepatic ductal stones. It is important to effectively control
biliary tract infection before surgical procedures. Liver transplantation rather than hepatectomy may be
considered as an option in complicated bilateral hepatolithiasis with secondary liver cirrhosis.
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