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Abstract
BACKGROUND 
A biliary inflammatory myofibroblastic tumor (IMT) is a rare type of mesen-
chymoma that, although it has a broad age spectrum, usually occurs in adults. 
Diagnosis is difficult because biliary IMTs often exhibit nonspecific clinical 
symptoms and imaging features, resulting in delayed or inappropriate treatment. 
Although most IMTs are benign, some show malignant properties such as infilt-
ration, recurrence, and metastasis.

CASE SUMMARY 
Here, we retrospectively describe a 10-month-old infant who was admitted to our 
hospital due to stubborn jaundice. The patient responded poorly to routine 
medical treatment and his clinical manifestations and laboratory tests lacked 
specificity, so we turned to repeated ultrasound scans and other imaging examin-
ations. As both hepatosplenic ultrasonography and diffusion-weighted magnetic 
resonance imaging demonstrated a space-occupying lesion, an exploratory 
laparotomy was performed. The final diagnosis made over two mo after the 
disease onset was infant biliary cirrhosis caused by a biliary IMT, which partially 
infiltrated into the liver. This infant is the youngest case of biliary IMTs that has 
been reported till now. The patient underwent an incomplete resection of the 
mass and Kasai Portoenterostomy. However, because of cirrhosis, he also received 
a paternal liver transplant. Since some IMTs show malignant properties, we 
proceeded with a three-year of follow-up; however, no recurrence or metastasis 
has been noted.

CONCLUSION 
Neoplastic disease such as IMTs should be considered when routine medical 
treatment of obstructive jaundice is not successful. Observation of dynamic 
imaging changes is helpful for diagnosis. Periodic follow-up is necessary for 
IMTs.
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Core Tip: Biliary inflammatory myofibroblastic tumor (IMT) is a rare type of mesenchymoma. Diagnosis 
is difficult because IMTs often exhibit nonspecific clinical symptoms. We describe a biliary IMT in a 10-
month-old male patient who manifested as stubborn obstructive jaundice. This is the youngest case of 
biliary IMTs that have been reported till now. This case highlights that neoplastic disease should be 
considered when routine medical treatment of obstructive jaundice is not successful. Observation of 
dynamic imaging changes is helpful to find out occupying lesions. Timely diagnosis and treatment are 
crucial and periodic follow-up is necessary due to the malignant properties of IMTs.
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INTRODUCTION
An inflammatory myofibroblastic tumor (IMT), which was mistaken for a non-neoplastic process upon 
its discovery, is now recognized as a neoplastic disease. Now, an emerging consensus is that IMT is a 
rare borderline mesenchymal neoplasm, which has tendencies towards recurrence and local infiltration, 
as well as metastasis[1-4]. IMT was characterized using histopathology by the proliferation of myofibro-
blastic and fibroblastic spindle cells accompanied by an inflammatory infiltrate of plasma cells, 
lymphocytes, and/or eosinophils[5]. The exact etiology and pathogenesis of IMT remain unclear. 
Scientists believe that cytogenetic abnormalities play an important role. Apart from its biological charac-
teristics, the discovery that IMT may harbor chromosomal rearrangements at the 2p23 Locus, where the 
gene site for anaplastic lymphoma kinase (ALK) is, also firmed the borderline neoplasm property of 
IMT[6-8]. According to several case reports, approximately 30 kinds of genetic rearrangement have been 
found in IMT, most of which are ALK fusion genes[9-12]. ALK can be detected in about 50% of IMTs
[13]. A study revealed that several ALK-negative IMTs harbor the receptor tyrosine kinase encoded by 
ROS-1 or platelet-derived growth factor receptor-β kinase fusions by using next generation sequencing
[14]. Infection etiology has also been proposed due to the systemic symptoms in part of patients. A 
study using by in situ hybridization showed that Epstein-Barr virus (EBV) RNAs were detected in 
spindled and round cells of extranodal (splenic and hepatic) and nodal inflammatory pseudotumor 
(IPT) respectively[15]. A research study from Spain found human herpesvirus 8 (HHV-8) DNA 
segments in five lung IMTs, a limb IMT, and a retroperitoneal lymph node IMT. It also subsequently 
detected HHV-8 mRNAs of several open reading frames encoded in latent stage of viral replicative cycle 
in these lung IMTs, suggesting that HHV-8 may play an important role in the pathogenesis of IMT[16,
17].

Original description of this lesion was IPT, which was detected in 1939 as a primary lung tumor. 
After that, diverse extrapulmonary locations were successively reported. The most frequently reported 
anatomic sites are the lung, abdominopelvic region, and retroperitoneum[1]. Biliary IMT is rarely 
reported. IMT has a predilection for children and adolescents, while biliary IMT usually occur in adults. 
IMTs usually appear as circumscribed solitary or multinodular masses[18]. The clinical presentation 
varies markedly depending on the site at which the tumors originate. Fifteen to thirty percent of 
patients have systemic manifestations including fever, weight loss and general malaise, which may be 
caused by the tumor-mediated release of Interleukin 6[13,16,17,19,20]. Most biliary IMTs begin with 
obstructive jaundice.

In the present article, we describe a biliary IMT in a 10-month-old male patient who manifested as 
obstructive jaundice and fever. The final diagnosis was made more than two mo after disease onset, and 
the patient had progressed to cirrhosis. This is the youngest case of biliary IMT reported till now.

CASE PRESENTATION
Chief complaints
A 10 mo old male patient presented to our hospital with recurrent jaundice, accompanied by decreased 
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appetite and dark urine.

History of present illness
The patient had presented with jaundice for one month. Associated symptoms included decreased 
appetite and dark urine, without fever and clay-colored stools. About two weeks previously, the patient 
was admitted to a local medical institution. Laboratory assessment showed liver dysfunction and 
conjugated hyperbilirubinemia. Ultrasonography revealed that the left liver lobe was enlarged, and that 
the right was shrunken. This was accompanied by Glisson’s system expansion and low-echo of the 
surrounding tissues, as well as by intrahepatic biliary dilatation. After more than ten days of ineffective 
treatment, including glutathione and ademetionine for jaundice, the infant became feverish and was 
therefore referred to our hospital.

History of past illness
The past medical history of the patient was unremarkable.

Personal and family history
This patient was the product of a normal pregnancy and delivery, and had no history of neonatal 
pathologic jaundice. The family history was also unremarkable.

Physical examination
Physical examination showed mild jaundice of the skin and sclera. Palpation of the abdomen revealed a 
blunted liver edge about 2 cm below the costal margin and 5 cm below the xiphoid process with 
medium level texture. The spleen was not detected under the costal margin, and there was no sign of 
ascites.

Laboratory examinations
A routine blood test revealed lymphocytosis and mild anemia, with hemoglobin levels of 102 g/L, and 
normal blood platelet levels (298 × 109/L). C-reactive protein and erythrocyte sedimentation rate levels 
remained within the normal range. Blood biochemistry testing showed high levels of aminotransferases, 
with alanine aminotransferase measured at 159 U/L and aspartate aminotransferase at 164 U/L. Also, 
the patient displayed conjugated hyperbilirubinemia, consisting of total bilirubin levels of 87.5 μmol/L 
and direct bilirubin levels of 75.5 μmol/L, as well as hyperlipemia with triglyceride levels of 4.34 
mmol/L, and hyperammonemia with plasma ammonia concentration of 176 μmol/L. Other liver 
function indicators such as alkaline phosphatase (977 U/L), gamma-glutamyl transpeptidase (1960 
U/L), serum albumin (36.1 g/L), globulin (30.8 g/L), and total bile acid (173.6 umol/L), were also been 
detected. Tumor markers such as alpha fetoprotein (6.47 ng/mL) and CA19-9 (8.27 U/mL) were 
negative. Blood levels of IgG, IgA, IgM, and complement C3 and C4, were normal. The blood levels of 
lactic acid and ammonia were higher than anticipated, but there was no evidence of metabolic acidosis. 
Moreover, urine organic acids assay and blood tandem mass spectrometry, which are used to diagnose 
metabolic diseases, showed normal results. Blood coagulation was normal. Hepatitis B surface antigen, 
e antigen, and antibodies to hepatitis B core antigen were all negative. Hepatitis C antibodies were also 
negative. EBV derived VCA-IgM and IgG were positive, and EA-IgG and NA-IgG were negative. Anti-
human cytomegalovirus IgM and uric viral inclusion bodies were negative.

Imaging examinations
Hepatosplenic ultrasonic showed abnormal liver morphology with inhomogeneous parenchyma, and 
multiple irregular anechoic tubular structures at the porta hepatis and intra-hepatic portal veins. The 
inner diameters of gallbladder cross section were 4.9cm × 1.4cm. There was no sign of intrahepatic or 
extrahepatic bile ducts dilatation. The spleen was 3.4 cm thick. Overall, the hepatosplenic ultrasonic 
indicated cavernous transformation of the portal vein and splenomegaly. Routine medical treatment of 
cholestatic hepatitis including glutathione, diammonium glycyrrhizinate, and ursodesoxycholic acid 
had poor effect. Reevaluation of the patient’s condition using hepatosplenic ultrasonic examination 
revealed a new radiographic finding characterized by a cystic mass between the liver and kidney. 
Diffusion-weighted magnetic resonance imaging (DWI-MRI) of the abdomen showed that the patient’s 
intrahepatic bile ducts were dilated, and that the number of blood vessels of the porta hepatis were 
increased. The gallbladder could not be clearly seen. Short T1 and long T2 signals were found between 
the liver and the right kidney, which were displayed as hyperintense on the DWI (Figure 1).

Biopsy
A bone marrow biopsy was also performed to exclude niemann-pick disease and gaucher disease.

Exploratory laparotomy and pathology
According to the imaging features, we speculated that the lesion was a tumor. Thus an exploratory 
laparotomy was performed. The liver was swollen and hard, and the gallbladder was enlarged (6 cm × 2 
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Figure 1 Diffusion-weighted magnetic resonance imaging of the abdomen. Diffusion-weighted magnetic resonance imaging (DWI-MRI) showed that 
the patient’s intrahepatic bile ducts were dilated, and that the number of blood vessels of the porta hepatis were increased. The gallbladder could not be clearly seen. 
Short T1 and long T2 signals were found between the liver and the right kidney, which were displayed as hyperintense on the DWI.

cm × 1.5 cm). A stiff mass measuring 2 cm × 2 cm × 2.5 cm located in the junction between the cystic gall 
duct and the common bile duct, infiltrating into the liver, was observed. Since there was no clear border 
between the tumor and the normal tissue of the liver, the patient received incomplete resection of the 
mass and cholecystectomy; Kasai Portoenterostomy was also performed to allow for bile drainage. 
Intraoperative histopathology of the mass showed fibrous tissue proliferation and a well-differentiated 
glandular epithelium. Postoperative pathology verified that the mass had undergone spindle cell and 
fibrous tissue proliferation, inflammatory cellular infiltration and small vessel congestion and expansion 
without cytologic atypia, coinciding with a diagnosis of an IMT (Figure 2A and B). Liver biopsy showed 
that in the portal area, bile canaliculus hyperplasia, hepatic fibrosis, and lymphocyte infiltration 
accompanied by hepatocyte degeneration and cholestasis could be observed (Figure 2C and D), 
indicating that the patient had progressed to liver cirrhosis. On Immunohistochemistry, the lesion was 
positive for smooth muscle actin and vimentin, and negative for desmin, S100, and ALK1 (Figure 3).

FINAL DIAGNOSIS
The final diagnosis of the presented case is infant biliary cirrhosis caused by a biliary IMT, which 
partially infiltrated into the liver.
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Figure 2 The hematoxylin-eosin staining for the tumor and the liver tissue. A and B: Inflammatory myofibroblastic tumor of the biliary duct composed 
of spindle cells, fibrous tissue and abundant small vessels in a background of inflammatory cellular infiltration and myxoid stroma (A: Original magnification: 100 ×; 
scale bar: 100 μm; and B: Original magnification: 400 ×; scale bar: 100 μm.); C and D: The bile canaliculus hyperplasia, hepatic fibrosis, and lymphocytes infiltration 
accompanied with hepatocyte degeneration and cholestasis could be observed at portal area (C: Original magnification: 400 ×; scale bar: 100 μm; and D: Original 
magnification: 100 ×; scale bar: 100 μm).

TREATMENT
After drugs such as glutathione, diammonium glycyrrhizinate, and ursodesoxycholic acid were 
administered to protect the liver and lower the levels of aminotransaminase and bilirubin, the 
symptoms were tentatively relieved. The patient also received antibiotics for a concurrent respiratory 
tract infection, presenting as a fever and a cough. However, the previous symptoms recurred soon after 
and gradually worsened, being accompanied with intermittent clay-colored stools. We reevaluated the 
condition by hepatosplenic ultrasonic examination and DWI-MRI of the abdomen and found out a 
cystic mass. Therefore, an exploratory laparotomy was performed about ten weeks after disease onset. 
The postoperative diagnosis was biliary IMT. Since there was no clear border between the tumor and 
the normal tissue of the liver, the patient received incomplete resection of the mass and Kasai Portoen-
terostomy.

OUTCOME AND FOLLOW-UP
Unfortunately, the obstructive jaundice progressed just one week after the operation. Two mo later, the 
patient received a paternal liver transplant because of the cirrhosis. After three years of follow up, no 
recurrence or metastasis has been noted.

DISCUSSION
Biliary IMT is rarely reported and usually occurs in adults. Heretofore, there are only 16 documented 
cases of biliary IMT, of which one is published in Russian (Table 1)[21-26]. Among these studies, the age 
of onset varies from 6 to 70 years, and 5 of the 16 cases were male. The ratio of children was 31.2%.

Here we report the youngest male patient of biliary IMT reported till now, aged 10 mo. Similar to 
other cases of biliary IMTs, this patient presented with obstructive jaundice because of compression of 
the common bile duct. Another prominent clinical manifestation was fever. However, both obstructive 
jaundice and fever are non-specific manifestations. Following this, the laboratory investigations also 
generated nonspecific results, which added to the difficulty of obtaining a timely diagnosis. Further 
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Table 1 Inflammatory myofibroblastic tumor / inflammatory pseudotumor of reported cases in biliary tract

Ref. Age/Sex Therapies Infiltration Follow 
up Prognosis Definition

Coffin et al[1], 1995 6/M Pancreaticoduodenectomy and celecoxib No 5 mo NR IPT

Badea et al[2], 2015 13/F Extra hepatic bile duct Excision No 21 mo NR IPT

Panagiotopoulos et al[4], 
2015

43/M Gallbladder and cystic duct excision Yes 11 mo LM? IPT

Griffin et al[6], 1999 58/F Pancreatoduodencectomy Yes - IPT

Walsh et al[22], 1998 71/F Oral 5-fluorouracil Yes 21 years LR IMT

Coffin et al[7], 2001 50/M Common bile duct excision Yes 17 years PM IMT

Venkataraman et al[29], 
2003

51/F pancreaticoduodenectomy No 2 years NR IPT

Sekaran et al[23], 2006 17/F Left hepatectomy Yes 6 weeks NR IMT

Honda et al[11], 2019 55/F Kaush-Whipple resection No 4.5 years LR IMT

Vargas-Madueno et al[9], 
2018

51/F Pancreaticoduodenectomy No - - IMT

Cheek et al[10], 2020 55/M Extra hepatic bile duct No 14 mo NR IPT

Subhash et al[24], 2012 21/F Left liver and caudate lobe excision, extra hepatic biliary 
excision

No - - IPT

Fletcher et al[5], 2013 70/F Extra hepatic bile duct excision Yes 8 mo NR IPT

Pang et al[8], 2016 12/F Debulking, corticosteroid, celecoxib No 9 mo NR IMT

Verma et al[21], 2018 24/F Extra hepatic bile duct excision, Etoricoxib No 12 mo NR IMT

Karimi et al[26], 2018 12/F Limited hepatic resection No - - IMT

Present case 10-mo-
old/M

Limited tumor excision and Kasai Portoenterostomy; 
Liver transplantation

Yes 3 years NR IMT

M: Male; F: Female; NR: No recurrence; LM: Lung metastasis; LR: Lung recurrence; PM: Pancreas metastasis; IPT: Inflammatory pseudotumor; IMT: 
Inflammatory myofibroblastic tumor.

investigations revealed positive EBV-VCA-IgM suggesting a recent infection with EBV. In infants, the 
common causes of obstructive jaundice are congenital biliary atresia, congenital metabolic disease, and 
viral infections. In our case, we excluded the first two differential diagnoses. However, we considered 
that refractory, recurrent obstructive jaundice could not solely be due to an EBV infection. Although 
hepatic or biliary neoplasms are infrequent in children, they should not be ignored. Imaging 
examination may help in finding harboring masses. Ultrasonography, including conventional 
ultrasound, contrast-enhanced ultrasound, and strain elastography, should be used within the primary 
detection of such masses, given their non-invasive nature[2]. This patient underwent three 
inconsecutive hepatosplenic ultrasonographic examinations, which all revealed different findings. This 
should serve to remind us of the importance of dynamic imaging for monitoring a patient. Further 
imaging examination such as computed tomography (CT) and MRI may also be required. Since 
intrahepatic IMT usually has similar features upon CT and MRI with cholangiocarcinoma, a differential 
diagnosis by image examination is unreliable[26-29]. Clinicians are trying more discerning methodo-
logies. By comparing different imaging parameters, Chang et al[28] found that IMT often shows early 
target appearance on unenhanced T1-weighted imaging and early dynamic phases of gadoxetic acid-
enhanced MRI. This differs from intrahepatic cholangiocarcinoma, which shows target appearance on 
the later phases and DWI[28]. The biliary IMT in this case was a circumscribed solitary mass with infilt-
ration to liver tissue. Coffin and colleges have described three basic histological patterns of IMT: A 
myxoid/vascular pattern, a compact spindle cell pattern, and a hypocellular fibrous (fibromatosislike) 
pattern. This case coincided with the second one, which usually characterized by a cellular proliferation 
of spindle cells with a fascicular or storiform architecture in a collagenous stroma[1,13].

The recommended, definitive treatment for well-defined masses is surgical resection. Most IMTs have 
a favorable prognosis after complete excision. The usage of corticosteroids and molecular-targeted 
agents, such as the ALK inhibitor crizotinib and the ROS inhibitor ceritinib, are permitted[7,30,31]. 
There are no appropriate marks that are associated with and can predict prognosis, although some 
articles suggest that an ALK-positive tumor may be related to local recurrence[3,7]. For extrapulmonary 
IMT, the recurrence rate is 25%, and metastasis occurs in less than 5% of cases[13].
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Figure 3 Photomicrograph. A and B: Photomicrograph of inflammatory myofibroblastic tumor showing immunohistochemical positive for vimentin and smooth 
muscle actin (A: Original magnification: 400 ×; scale bar: 100 μm; and B: Original magnification: 200 ×; scale bar: 100 μm); C-E: Photomicrograph of inflammatory 
myofibroblastic tumor showing negative for desmin, S100 and ALK1 (Original magnification: 200 ×; scale bar: 100 μm) (Smooth muscle actin smooth muscle actin).

Although ALK staining was negative in our case, the resection operation was ineffective partially 
because of the tumor infiltration and irreversible cirrhosis. Thus the patient eventually developed 
cirrhosis shortly after, due to ineffective medical treatment. This can probably be attributed to the fact 
that the course of the disease was probably longer, but early symptoms such as mild jaundice were 
difficult to be noted by the parents. This case study highlights the importance of early identification and 
surgical treatment of neoplastic disease when routine medical treatment of obstructive jaundice is not 
effective.

CONCLUSION
Biliary IMT is rarely reported and usually occurs in adults, sometimes in children. We report the 
youngest male patient of biliary IMT reported till now. Making a definite diagnosis usually difficult due 
to non-specific manifestations. Monitoring by image examination may help in finding harboring masses. 
Timely diagnosis and early surgical resection is meaningful because some IMTs show malignant 
properties such as infiltration, recurrence, and metastasis.
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