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Abstract

Inflammatory myofibroblastic tumor (IMT) in the liver
is an uncommon lesion of uncertain pathogenesis. In
most cases, symptomatological imaging and clinical
studies suggest malignancy. We report a case of liver
IMT with imaging findings from positron emission to-
mography/computed tomography (PET/CT), contrast-
enhanced computed tomography (CECT) and contrast-
enhanced ultrasonography (CEUS). This report was
the first to depict a PET/CT scan of a liver IMT that
revealed an inhomogeneous, intense (fluorine 18)-flu-
oro-2-deoxy-D-glucose uptake. The CECT and CEUS
images showed a hepatic artery supplying blood to the
mass and necrosis. The characteristic histopathological
features and the presence of spindle cells expressing
smooth muscle actin, collagen fibers and lymphocytes
allowed for the diagnosis of liver IMT. Recognizing
such findings will help to achieve a correct diagnosis
and may prevent inappropriate treatment.
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INTRODUCTION

Inflammatory myofibroblastic tumor (IMT) is rare. Al-
though IMT was once considered a soft tissue lesion, it
has also been reported in the mesentery, omentum, ma-
jor salivary glands, larynx, breast and thyroid gland, and
in visceral organs, such as the lung, small intestine and
kidney. To date, the appearance of IMT in the liver has
been minimal"!, Because of how it appears on different
types of imaging, IMT is difficult to clinically differenti-
ate from malignant tumors. IMT may regress spontane-
ously; therefore, indications for surgery must be carefully
assessed. Cases involving (fluorine 18)-fluoro-2-deoxy-
D-glucose positron emission tomography and com-
puted tomography (“F-FDG-PET/CT) examinations
of liver IMT have never been reported. Here, we report
a case of liver IMT using "F-FDG-PET/CT, contrast-
enhanced computed tomography (CECT) and contrast-
enhanced ultrasonography (CEUS). The imaging find-
ings showed a hepatic artery supplying blood to the mass
in the presence of necrosis. An inhomogeneous, intense
"F-FDG uptake was also noted. The characteristic histo-
pathological features, along with the presence of spindle
cells expressing smooth muscle actin (SMA), collagen
fibers and lymphocytes, allowed for the IMT diagnosis.
Recognizing such findings will improve correct diagnosis
and may prevent inappropriate treatment.
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CASE REPORT

A 42-year-old Chinese woman presented with high fever
(39 C) and denied having abdominal pain, fatigue and
weight loss. On physical examination, the right upper
quadrant of the patient's liver was tender at palpation.
After being placed on anti-infection medicine, her body
temperature decreased to a maintainable range (within
normal limits). However, when the treatment ceased, the
original fever returned. The laboratory results revealed
a white blood cell count of 10 900/mL with segmental
neutrophilia (73.4%) and slightly elevated levels of C-re-
active protein (CRP, 116.2 mg/L) and fibrinogen (5.191
g/L); the erythrocyte sedimentation rate (ESR) and he-
moglobin level (7.4 g/dL) were normal. The liver func-
tion tests were within the normal limits, as were the tests
for alpha-fetoprotein (AFP, 2.0 ng/mL), carbohydrate
antigen 19-9 (CA19-9, 13.84 U/mL), CA125 (17.71 U/
mL), CA50 (12.4 U/mL) and catrcinoembryonic antigen
(CEA, 1.91 ng/mL). The serology markers for hepatitis
and infectious agents such as echinococcus were also
negative.

Conventional ultrasonography (CUS, ProSound SSD
Alpha 10 system designed by Aloka Co, Ltd, Tokyo, Japan)
revealed that there was a 3.8 cm X 4.6 cm hypoechoic
mass in the right anterior lobe of the liver that had a
clearly defined border and a heterogeneous echo texture.
CEUS examinations were performed after the CUS by
administering a sulfur hexafluoride-filled microbubble
contrast agent (SonoVue; Bracco SpA, Milan, Italy). Af-
ter administering the contrast agent, the arterial phase
images showed hyperenhancement of the mass. The por-
tal phase and parenchymal phase images revealed wash-
out that corresponded to that on the arterial phase images.
On the edge of the mass, there was a 1.3 cm X 1.5 cm
solid nodule with a strong echo and a clear border that
did not show signs of ecither parenchymal or arterial
phases. CEUS indicated that the mass had a rich blood
supply and necrosis, which is typical of a malignant tu-
mor (Figure 1).

The patient had a whole-body "F-FDG PET/CT
(Discovery VCT, GE, American) scan that returned
normal results for all of the organs except the liver. The
imaging showed an inhomogenecous, intense uptake of
"F-FDG with SUVmax 9.1 (SUV standardized uptake
value) in the anterior segment of the right lobe of the
liver (Figure 2). The inhomogencous uptake of the mass
was more intense at its periphery. The mass size was
approximately 4.9 cm X 4.6 cm X 5.0 cm. An abdomi-
nal CECT confirmed tumor localization in the anterior
segment of the right lobe of the liver and showed that
enhancement of the mass was broad and well defined at
its periphery in the arterial phase. Portal venous phase
images depicted a further enhancing mass, while the
delayed-phase images revealed a quick wash-out that cot-
responded to the observations from the arterial-phase
images. They were not as prevalent as those reported
during the portal venous phase. There was evidence of
necrosis in front of the mass and a liver lobe artery at

(4 9

TR
JBaishideng®

WIJG | www.wjgnet.com

the periphery of the mass. A 1.6 cm X 1.5 cm low-den-
sity nodule that had not been illuminated during ecither
of the phases was present on the front edge of the mass
(Figure 3).

Laparoscopy indicated that the mass was protruding
from the liver surface and was slightly adhered to the
surrounding tissue. The mass color was yellowish; how-
ever, it did not cause congestion or edema, and the com-
mon bile duct was not enlarged. The gall bladder, stom-
ach, spleen, colon, small intestine and other organs were
normal. A right lobectomy of the liver was performed
by laparoscopy, and the mass was completely resected
because the minimal contact it had with the large vessels
minimized the risk. A portion of the free necrotic liver
tissue was removed. Doctors dissected the specimen,
which was approximately 6 cm in diameter.

Upon closer pathological examination, the mass mea-
sured 4.5 cm X 4.3 cm X 3.5 cm and weighed 1.6 kg; it
was easily removed from the surrounding parenchyma.
A microscopic examination revealed that the mass was
composed of collagen fibers, chronic inflammatory cells
lying on loose T-lymphocytes and ganglion-like cells. The
chronic inflammatory infiltrate was characterized by the
predominant proliferation of plasma cells in addition to
lymphocytes and collagen fibers. An immunohistochemi-
cal analysis revealed that the spindle cells were positive
for SMA and that the ganglion cell-like cells were posi-
tive for neuron-specific enolase and S-100. Staining for
P53, desmin and epithelial membrane antigen was nega-
tive. The histological patterns were fibrous histiocytoma-

like and desmoid-type (Figure 4).

DISCUSSION

IMT is a lesion with intermediate biological behavior that
may recur with local or surrounding infiltration ot, in rare
cases, metastasis. IMT has been observed in almost all
solid organs; however, its incidence in the liver has been
low'". The case presented here involved a 42-year-old
woman with a mass located on the right lobe of the liver;
according to the pathological and immunohistochemical
findings, the mass was diagnosed as IMT. One and a half
years after surgery, no recurrence or metastasis have been
identified.

This case contradicted the frequent male predilection
of the lesion (male/female: 1.5/1), demonstrating that
liver IMT was not limited to younger age groups and
males'. Clinical findings indicate that symptoms in most
cases include fever, abdominal pain, weight loss, weak-
ness, and anorexia. Laboratory investigations usually sug-
gest an inflammatory process: leukocytosis, neutrophilia,
clevated ESR and CRP, anemia, thrombocytosis, poly-
clonal hypergammaglobulinemia, and slightly elevated
levels of liver enzymes. Tumor markers, such as serum
AFP and CEA, are always normal. Although these mark-
ers are valuable in the discrimination of liver IMT from
malignant tumors, they cannot completely rule out some
malignancies in which AFP levels may also be normal,
such as fibrolamellar hepatocellular carcinoma. In this
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Figure 1 Ultrasonography images of the liver inflammatory myofibroblastic tumor. A: Conventional ultrasonography showing a 3.8 cm x 4.6 cm hypoechoic
mass in the right anterior lobe of the liver, with a clearly defined border (white arrows); B: Arterial-phase images showing a hyperenhanced mass on the liver (white
arrows); C: Portal venous-phase images showing slight enhancement and wash-out of the mass, which corresponded to that seen on arterial-phase images (white ar-
rows); D: Parenchymal-phase images showing further wash-out of the mass, which corresponded to that on arterial-phase images (white arrows).

A a4 B

Figure 2 (Fluorine 18) fluoro-2-deoxy-D-glucose positron emission tomography and computed tomography images of the liver inflammatory myofibroblas-
tic tumor. A: Coronal positron emission tomography (PET) demonstrating an intense (fluorine 18) fluoro-2-deoxy-D-glucose ("°F-FDG) uptake with SUV standardized
uptake value in the anterior segment of right lobe of the liver; B: Axial PET demonstrating an inhomogeneous intense *F-FDG uptake; C: Axial computed tomography
(CT) demonstrating a round mass with low density; D: Axial PET/CT demonstrating an inhomogeneous intense "F-FDG uptake in the anterior segment of right lobe. R:
Right; L: Left; A: Anterior, P: Posterior; H: Head; F: Foot.
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Figure 3 Axial contrast enhanced computed tomography images of the liver inflammatory myofibroblastic tumor. A: Axial arterial phase images showing a hy-
perenhanced mass well defined at the periphery of the mass; B: Arterial phase images showing a liver lobe artery (dash arrow) around the mass and the front edge of the
mass lay a low density nodule (solid arrow) not enhancing in three phase images; C: Axial portal venous phase images showing a further enhanced corresponding to the
arterial phase images; D: Axial delayed images showing obviously wash-out corresponding to the arterial phase images.

Figure 4 Histopathology findings of the liver inflammatory myofibroblastic tumor. A: Lesion was composed of chronic inflammatory cells and spindle cells (he-
matoxylin and eosin stain, x 200); B: Spindle cells were positive in smooth muscle actin tumor (immunostaining, x 100).

case, the clinical symptoms were nonspecific. The patient
denied having abdominal pain, fatigue and weight loss.
As described in the laboratory setting, the aminotrans-
ferases were all normal.

Furthermore, radiological aspects of IMT are usu-
ally similar to those of a malignant neoplasmm. Mali
et al” reported a homogeneous mass without calcifica-
tion or contrast enhancement. Megumi e/ al” reported
that CECT revealed a soft, deeply stained image on the
margin of the mass in the early phase. In the late phase,
enhancement of the center of the mass was poor, and
there was a soft, deeply stained image around the center.
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In this case, the CECT showed a hyperenhanced image
in the arterial phase and a further developing mass in the
portal venous phase; the contrast was obviously washed
out in the delayed phase. On the front edge of the mass
lay a low-density nodule, indicating the necrotic liver tis-
sue that was removed by the surgeon, which has never
been reported. However, the CECT image results of our
case conflicted with the above case reports. These find-
ings support the notion that the IMT CT image findings
were nonspecific and could mimic many diseases.

Nam ¢z o/ observed two different appearances of
the hepatic IMT. The enhancement was broad and ill-
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defined at the periphery of the mass. In our case, the en-
hancement was broad and well defined at the periphery
of the mass. In agreement with the histopathologic find-
ings, the hypo-enhanced areas identified in the CECT
correlated with the concentrated fibrous tissue, and the
hyper-enhanced area corresponded predominantly with
the cellular infiltration that contained foamy histiocytes,
plasma cells, and lymphocytes. These image and patho-
logical results corresponded to the findings in this study.
To our knowledge, there has been no report on liver
IMT with PET/CT. Wan ez a/” reported that inflamma-
tory tissue has high metabolic activity. In addition, this
case demonstrated an inhomogeneous, intense "E.FDG
uptake with SUVmax 9.1. The inhomogeneous "FFDG
uptake of the mass corresponded to the different mass
components (collagen fibers, chronic inflammatory cells,
T-lymphocytes, ganglion-like cells).

IMT may be more difficult to clinically differentiate
from malignant tumors, and different types of image
findings and an excision biopsy may frequently be need-
ed to make the diagnosis. The postoperative prognosis
of liver IMT is favorable™. Some reports have shown
that percutancous needle biopsies are efficient for mak-
ing the diagnosis[g]. When malignant tumors are suspect-
ed, a needle biopsy is not necessarily recommended be-
cause there is a risk of tumor cell dissemination. Because
it may show spontaneous regression, indications for
surgery must be carefully assessed. It is important that
similar clinical cases perform *F-FDG PET/CT, CECT
or MRI.

The pathogenesis of IMT is uncertain. Some authors
have suggested an infectious origin; however, few cases
have provided positive cultures or microorganisms iso-
lated from tissue sections”. It was suggested that the
chronic xanthogranulomatous pattern was a response
to a previous infectious process. IMT can occur after
surgery, trauma, radiotherapy or steroid use; it can also
occur in connection with ventriculo-peritoneal shunts
or infectious agents, such as Mycobacterium avium intracel-
Ilulare, Corynebacterium equi, Campylobacter jejuni, Bacillus
sphaericus, Coxiella burnetii, Epstein-Barr virus, Escherichia
colt, human herpes virus 8 and Actinomyeosis™'". Some IMT
cases are related to infectious or reparative processes,
and the association of IMT with some infectious agents
has been related to its pathogenesis, although it is rarely
observed. According to some authors”, IMT could de-
velop secondary portal venous infection, and the inflam-
matory mass might enlarge together with the obliterative
phlebitis, which may explain the tumoral development
in the patient. As previously described in the literature,
this tumor was found in the right lobe of the liver and
was charactetized by a well-circumscribed firm lesion
with myxoid areas and a yellow or whitish colot. Fleshy
or myxoid sutfaces suffering from lacerations rarely ex-
hibit hemorrhage, necrosis or calcification'"; however,
this case showed necrotic liver tissue on the CECT and
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the CEUS, and this necrotic tissue was temoved by our
surgeon. The differential diagnosis depends upon the
histological patterns observed; although we observed
a hypocellular fibrous pattern with some inflammatory
cells, the SMA immunoreactivity in the spindle cells was
important in the diagnosis. CD34, CD23 and CD117
were non-immunoreactive in the spindle cells, which
excluded the diagnosis of a fibrous solitary tumor. Al-
though ganglion-like cells were positive in this case, there
was no malignant tendency.

In this case, there was notable evidence of necrosis
in front of the mass and a lobe artery at the periphery
of the mass, which sometimes relates to malignant tu-
mors. Although clinical, histopathological or molecular
features do not predict biological behavior!"”, recurrenc-
es are associated with the abdominal site, large size of
the tumor and older age. Because the tumor may regress
spontancously, indications for surgery must be carefully
assessed. Although "F_.FDG PET/CT examinations can
successfully differentiate IMT from other types of ma-
lignant tumors, the appropriate method of diagnosing
liver IMT is still »za histopathologic examination.
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