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Abstract

BACKGROUND

Hepatic inflammatory myofibroblastic tumor (HIMT) is a rare type of hepatic
tumor. It is always misdiagnosed and mistreated because it is primarily found
with no obvious specific manifestation, and its imaging findings are diverse.

CASE SUMMARY

Here, we report a case of HIMT that was initially diagnosed as liver malignancy
but was confirmed as HIMT by histopathology after hepatectomy. Mostly, HIMTs
are infiltrated with plasma cells and stain positively for anaplastic lymphoma
kinase on immunohistochemistry as well as for some other kinases.

CONCLUSION

HIMT can be treated with single nonsteroidal anti-inflammatory drugs and
without surgery when it is diagnosed accurately. Because the etiology of HIMT is
unknown and the diagnosis is difficult, the pathogenesis and clinical process need
to be further studied.

Key Words: Hepatic inflammatory myofibroblastic tumor; Laparoscopic hepatectomy;
Anaplastic lymphoma kinase; Liver neoplasms; Case report
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Core Tip: Hepatic inflammatory myofibroblastic tumor (HIMT) is a rare type of hepatic tumor. HIMT are
found during physical examination with no obvious specific manifestation. The imaging manifestations of
HIMT are diverse, making diagnosis through imaging examination difficult. Accurate diagnosis of HIMT
is obtained by histopathology of the resected/biopsied specimen. We reported a case of HIMT initially
diagnosed as liver malignancy. HIMT can be treated with single nonsteroidal anti-inflammatory drugs
when it is diagnosed accurate. Through this case analysis and literature review, further data was provided
to aid in the early diagnosis and initial treatment of this tumor.
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INTRODUCTION

Inflammatory myofibroblastic tumors (IMTs) are rare tumors that usually affect children and young
adults and are slightly more common among females than males. The cause of IMT is unknown. IMT is
more frequently encountered in anatomical sites in the gastrointestinal tract[1].

Hepatic inflammatory myofibroblastic tumor (HIMT) is a rare type of hepatic tumor, with a complex
etiology. The mechanism of the carcinogenesis process remains unclear, and it is always misdiagnosed
and mistreated because it accounts for less than 1% of liver tumors[2]. Most cases of HIMT are found on
physical examination with no obvious specific clinical manifestations. The imaging manifestations of
HIMT are diverse, and it is difficult to obtain a clear diagnosis through imaging examination. Therefore,
the only way to accurately diagnose HIMT is histopathology of a resected or biopsied specimen. In this
paper, we reported a case of HIMT in a 65-year-old female that was incidentally identified during a
routine physical examination and initially diagnosed as liver malignancy. The patient underwent
laparoscopic hepatectomy and was confirmed to have HIMT on histopathological examination. No
evidence of recurrence or metastasis was noticed in the recent follow-up, and the patient remains under
clinical surveillance.

The purpose of this study was to review and summarize the special and common features of this rare
case of HIMT through a literature review to provide clinicians with ways to diagnose the condition
through its characteristics, explore different treatment methods, and enable patients to obtain the
maximum benefit and a good prognosis.

CASE PRESENTATION

Chief complaints

A 65-year-old female patient was admitted to Linyi People’s Hospital due to a space-occupying lesion in
her liver that was found by a routine physical examination in July 2022. However, the patient had no
symptoms, such as pain, fever, nausea and vomiting.

History of past illness
There was no history of other underlying diseases except a history of hysteromyomectomy.

Laboratory examinations

After admission, the serum levels of red blood cells, white blood cells, platelets, alpha-fetoprotein,
carcinoembryonic antigen, cancer antigen 199, total bilirubin, direct bilirubin, indirect bilirubin, alanine
aminotransferase, aspartate aminotransferase, gamma glutamyl transferase, alkaline phosphatase and
hepatitis B surface antigen were all within the normal range.

Imaging examinations
Enhanced computed tomography and magnetic resonance imaging revealed a right lower posterior lobe
vascular enhancement mass, which was suspected to be a malignant tumor (Figure 1).

MULTIDISCIPLINARY EXPERT CONSULTATION

After a multidisciplinary team discussion, a suspicion of hepatocellular carcinoma was made. With the
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Figure 1 Computed tomography and magnetic resonance imaging revealed a right lower posterior lobe vascular enhancement mass that
was suspected to be a malignant tumor. A-C: Arterial phase, venous phase and delayed phase of enhanced computed tomography showed a fast-in and
fast-out typical manifestation of hepatocellular carcinoma; D: Magnetic resonance imaging showed many hepatic nodules of cirrhosis; E and F: Enhanced magnetic
resonance imaging showed a typical manifestation of a malignant tumor.
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assistance of intraoperative ultrasound localization, laparoscopic segment VI hepatectomy was
performed successfully.

FINAL DIAGNOSIS

The postoperative pathological results revealed the following: (1) The macroscopic view (Figure 2)
showed that the size of the liver tissue was 10.0 cm X% 5.5 cm x 4.0 cmy; the size of the liver neoplasm was
3.0 cm x 3.0 cm x 2.5 cm, with a clear boundary with the surroundings and partial exposure to the liver
fracture. The mass showed a grayish-red color mixed with some yellowish tinge, and it was slightly
brittle; (2) Microscopic view (Figure 3A and B) showed spindle cell proliferation and inflammatory cell
infiltration in the neoplasm; and (3) Immunohistochemistry (IHC) showed CK (W+), CD3 (T-cell +),
CD20 (B-cell +), CD38 (plasma cell+), CD138 (plasma cell+, Figure 3C), Kappa (plasma cell+), Lambda
(plasma cell+), IgG (plasma cell+), IgG4 (plasma cell+), ALK-1A4/1H7 (W+, Figure 3D) and Ki67-MIB1
(20%).
Combined with morphology and IHC, the pathologist diagnosed it as HIMT.

TREATMENT

Laparoscopic segment VI hepatectomy was performed successfully. The liver had massively nodular
cirrhosis, and the tumor was found at the junction of segments VI and VII with complete tumor
encapsulation and an estimated diameter of 3 cm and 1-2 cm underneath the liver surface with intraop-
erative ultrasound location (Figure 2A). The tumor was spherical and hard in texture, grayish-white in
color, with complete capsule isolation from surrounding tissues and without obvious blood supply
vessels. The operation was successful, and the tumor was excised with 1 cm margins (Figure 2B-D).

OUTCOME AND FOLLOW-UP

The patient recovered well without bleeding, bile leakage or ascites and was discharged on day 5 after
the operation. No evidence of recurrence or metastasis was noticed in the recent follow-up, and the
patient remains under clinical surveillance.
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Figure 2 Intraoperative and macroscopic view of liver neoplasm. A: Ultrasound localization of the edge of the hepatectomy; B-D: Process of liver
hepatectomy (the black circle in B shows the site of tumor); E and F: Gross view of the resected liver specimen.
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Figure 3 Staining of the specimen. A and B: Hematoxylin-eosin stain; C: Immunohistochemistry (IHC) stain of CD138; D: IHC stain of anaplastic lymphoma
kinase.

DISCUSSION

IMTs are rare tumors generated by a reactive or inflammatory state and usually affect children and
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young adults. They can occur in almost all age groups and are slightly more common among females
than males[3]. It can occur in any tissue or organ but usually occurs in the abdominal soft tissues and
lungs[4]. IMTs are known as inflammatory pseudotumors. The World Health Organization classification
of soft tissue tumors now considers it an intermediate malignancy with less than a 5% risk of metastatic
spread, and it was officially named IMT in 2002[5]. In the 2020 fifth edition of the World Health
Organization classification of soft tissue and bone tumors, IMTs were defined as a distinctive, rarely
metastasizing neoplasm composed of myofibroblastic and fibroblastic spindle cells accompanied by an
inflammatory infiltrate of plasma cells, lymphocytes and/or eosinophils[6]. The cause of IMT is
unknown, but cytogenetic changes suggest that these lesions may be of clonal origin, usually
accompanied by an inflammatory infiltrate of plasma cells, lymphocytes and eosinophils. HIMT
accounts for 1% of liver tumors, and its pathogenesis may be related to liver cells, bile duct epithelial
cells or portal vein infection[2].

There are different theories regarding the etiology of IMTs including trauma, surgery, hemangioma
hemorrhage or rupture, bacterial or viral infection, immune disorders and tumor processes[7-10].
Viruses, including HIV, human herpesvirus-8, and Epstein-Barr virus, are presumed to influence the
development of IMT[11-14], and there is even a case report of secondary actinomycosis[15]. However,
the actual pathogenesis remains unclear[16]. Due to the lack of specific symptoms and manifestations in
imaging, they are usually found by accident and often misdiagnosed as malignant tumors.

Because the clinical manifestations lack specificity and the imaging characteristics are diverse, HIMT
is easily misdiagnosed clinically and should be differentiated from benign and malignant diseases such
as undifferentiated embryonic sarcoma of the liver, primary liver cancer, cholangiocarcinoma, inflam-
matory malignant fibrous histiocytoma, liver metastasis and liver abscess[17].

For clinicians, pathological examination of surgical specimens seems to be the only way to diagnose it
accurately. During the macroscopic examination of excised specimens, most IMTs appear as well-
defined, nonenveloped yellow-white neoplasms. The patient in this case had no genetic disease and no
history of liver disease. Computed tomography and magnetic resonance imaging showed similar
characteristic images of hepatocellular carcinoma, but there was no history of hepatitis B virus/hepatitis
C virus, and tumor markers and the relevant laboratory examination were all within the normal range.
Under macroscopic examination, the specimen had no envelope but a clear boundary with the
surrounding liver tissue, with a brittle section mixed with grayish-red material that was mixed with
yellowish material. Combined with the characteristic spindle cell and inflammatory cell infiltration
observed under the microscope, the diagnosis of IMT was finally established, and malignancy was
excluded.

Based on the major component in microscopy, IMT is divided into three histopathological subtypes
including xanthogranuloma type, plasma cell granuloma type and sclerosing pseudotumor[15]. Histolo-
gically, IMTs are characterized by spindle cells proliferating in a myxoid-to-collagen matrix with a
prominent inflammatory infiltrate mainly composed of plasma cells and lymphocytes, and it is
occasionally admixed with eosinophils and neutrophils. Approximately 71% of IMTs stained ALK
positive on IHC[18]. The background lymphocytes were composed of CD3(+) or CD20(+) cells, and
there were several CD68(+) cells. However, IHC staining for myogenin, myohemoglobin, 5100, CD21
and CD35 are negative[16]. Approximately 50% of patients with IMT demonstrate clonal chromosomal
rearrangements at band 2p23, the site of the ALK-1 gene in the tyrosine kinase locus. Mutations at the
ALK site have been associated with constitutive overexpression of ALK and oncogenesis. ALK-1
expression is highly specific for IMT, with sensitivity varying depending on the histogenesis[19].

In a recent study, crizotinib, a competitive tyrosine kinase inhibitor of ALK, induced a sustained
partial response in a patient with ALK-translocated IMT. This observation may offer a new therapeutic
strategy for the subset of IMT patients with ALK mutation phenotypes[20]. With molecular techniques,
Cheng et al[21] showed that all thoracic IMTs harbored a tyrosine kinase abnormality, with 30%
involving a kinase gene other than ALK, including ROS1, NTRK3 and RET gene fusions. At present, the
pathogenesis of IMT tumors with negative ALK expression is still unclear. However, by using the next-
generation sequencing technique, six out of nine ALK-negative IMT tumors showed the presence of
fusions involving ROS1 or platelet-derived growth factor receptor beta genes, suggesting that IMT is
largely a kinase fusion-driven neoplasm[22]. There is no consensus about reliable pathologic predictors
of IMTs, although the presence of ganglion-like cells, p53 expression and aneuploidy have been
associated with more aggressive behavior[23].

The presence of human herpesvirus-8 DNA sequences and the overexpression of interleukin (IL)-6
and cyclin D1 have also been reported in IMTs[24]. IL-6 promotes fibroblast proliferation. Furthermore,
the major origins of IL-6 are monocytes and macrophages, which are the constant components of IMT
[19,25]. IMT cells are characteristically positive for vimentin and CD117(-)/CD34(-). The cells are
positive for smooth muscle actin with/without desmin expression and S100 positivity. Their mitotic
activity is low (0 to 2 mitoses/10 high power fields), and atypical mitoses are rare. Necrosis and
vascular invasion have been reported in typical IMT, and they have been shown to express
chromosomal rearrangements explaining their locally aggressive character[26].

According to the macroscopic view and hematoxylin-eosin and IHC staining of the tumor, the final
and accurate diagnosis of this patient was achieved. Surgical resection is usually recommended for the
treatment of IMTs so that pathological specimens can be obtained to achieve a precise diagnosis, relieve
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symptoms, cure the disease and exclude malignant tumors. Due to disease progression, lack of
alternative therapeutic regimens and recurrence, almost all patients with respectable IMT have been
managed with radical surgical resection or single nonsteroidal anti-inflammatory drugs (NSAIDs)[27].
Nonsurgical management of IMT includes anti-inflammatory agents (such as NSAIDs or corticost-
eroids) and chemotherapeutic agents (such as cyclosporine, methotrexate, azathioprine and cyclophos-
phamide)[28]. Conservative treatments with NSAIDs, corticosteroids or chemotherapeutic agents
cannot be started in many cases due to the lack of a definitive diagnosis of the neoplasm preoperatively.

The outcome of IMT depends on its behavior, which ranges from entirely benign to malignant with
fatal outcomes[29]. IMT may have a local recurrence, but local invasive or malignant lesions with distant
metastasis are rare[30]. Incomplete resection, such as adhesion of essential structures and multifocality,
may be a significant cause of IMT recurrence[31]. IMT that occurs in the abdomen or retroperitoneum
tends to be more aggressive and more prone to multiple recurrences and distant metastases[30]. A study
in 2007 showed that ALK-negative IMT might be more likely to metastasize[19].

Surgical resection should be considered only for patients with ineffective medical treatment, with an
unclear diagnosis or in whom malignant tumors cannot be excluded. Complete resection of the tumor
should be emphasized during surgery; otherwise, local recurrence may occur. HIMT has a good
prognosis, and patients can survive for a long time[32].

CONCLUSION

In summary, because the etiology of HIMT is unknown, the diagnosis is difficult, and the pathogenesis
needs to be further studied. Complete resection was the first choice to obtain a diagnosis via
hematoxylin-eosin and IHC staining. Regular follow-up is required for monitoring tumor recurrence
and metastasis.
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