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Abstract

Background: Myopericytoma is a rare and usually benign tumor, which is even rarer if it occurs in the liver and
stomach space. Previous reports of myopericytoma were mostly related to its pathological manifestations, while
imaging reports were rare. Here, we report the computed tomography (CT), computed tomography angiography
(CTA) and magnetic resonance imaging (MRI) performance for one deep myopericytoma.

Case presentation: In this study, one deep myopericytoma in the liver and stomach space is reported. A CT that
was not contrast-enhanced showed a lobulated tumor with heterogeneous density, and a contrast-enhanced

CT showed that the mass had progressive enhancement. CTA showed that the blood-supply of the tumor was
supplied by the anterior superior pancreaticoduodenal artery and the left gastric artery. An MRI showed the lesion
had isointensity on T1-weighted imaging (TTWI) and slight hyperintensity on T2-weighted imaging (T2WI). The
lesion MRI enhancement characteristics were similar to the characteristics from the contrast-enhanced CT. In this
case, the enhancement pattern of the tumor was the centrifugal enhancement for both the contrast-enhanced CT
and MRI. After surgical resection of the tumor, the pathological diagnosis was myopericytoma, and there was no

recurrence in a short-term follow-up.

Conclusion: The myopericytoma generally has a rich blood supply. When there is necrosis in the center lesion, the
lesion has peripheral enhancement. Abdominal myopericytoma could be categorized as having centrifugal enhancement.
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Background

Myopericytoma is a rare soft tissue tumor, and the
concept of a myopericyte was first proposed by Dictor in
1992 [1]. In 1998, Granter adopted the name myopericy-
toma for this form of tumor [2]. Afterwards, WHO
(2002) named this tumor type myopericytoma in their
classification of soft tissue tumors, belonging to the
group of peripheral blood cell/vascular cell tumors [3]. It
commonly occurs in men, where the incidence is ap-
proximately 2 times that in women; the average age of
onset is the fifth decade [4]. The four limbs are the most
commonly affected areas, and occasionally the intracra-
nial space, nose, periungual, and urinary tract are in-
volved [4-8]. In the past, the reports of these cases were
mainly related to clinical pathology and were rare in
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medical imaging findings. Myopericytoma is generally
benign, but when it occurs in a deep location, it is more
likely to be a malignant tumor [4]. Therefore, it is neces-
sary for clinicians to understand the imaging findings for
these tumors. In this study, we report one case of myo-
pericytoma that occurred in the liver and stomach space
and describe the imaging findings in detail, including the
computed tomography (CT), computed tomography
angiography (CTA) and magnetic resonance imaging
(MRI) manifestations. Additionally, we will review the
previous literature and summarize the imaging features
of these tumors.

Case presentation

The patient was a 51-year-old male who presented with
an abdominal mass for 2 years and right upper abdominal
pain for 1 month. Two years prior to this study, the ab-
dominal ultrasonography of the patient showed an upper
abdominal hypoechoic nodule, suggesting an enlarged
lymph node. One and a half years prior to this study, the
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contrast-enhanced CT suggested that the liver and stom-
ach space contained an irregular mass, suggesting lymph-
oma. One month prior to this study, the patient had pain
in the right hypochondrial region with no obvious causes;
the pain was intermittent and radiated to the umbilicus,
with self-remission. The mass appeared in the right upper
quadrant, and increased in size rapidly. After physical
examination, one-7 cm mass could be felt in the right
upper quadrant, and the texture was medium. In labora-
tory tests, there was elevated blood glucose antigen 125,
316.9 U/mL (reference value, 0.0 — 35.0 U/mL). The rou-
tine abdominal CT and contrast-enhanced CT showed
that a lobulated soft tissue mass was in the liver and
stomach space with a size of approximately 7.7 x 14.2 cm?;
the internal density was slightly heterogeneous, and the
boundary was still clear. In CT arterial phase, the periphe-
ral part of the mass had slight reinforcement. Gross vascu-
lar features were seen in the center of the lesion. During
the portal phase and delay phase, there was progressive en-
hancement of lesions and reinforcement came from the
center to the surrounding progress, showing a centrifugal
reinforcement (Fig. 1). Other manifestations included
chronic liver disease, splenomegaly, ascites, a cavernous
transformation of the portal vein, and a collateral circula-
tion opening. CTA showed that the vascular features were
in the center of the lesion, which had blood supplied by
the anterior superior pancreaticoduodenal artery and the
left gastric artery (Fig. 2). An abdominal MRI scan showed
a huge lobulated mass in the liver and stomach space
compared to the muscle signal; the T1-weighted imaging
(T1WI) signal was isointense, T2-weighted imaging (T2WT)
was slightly hyperintense, and there were clear boundaries.
A diffusion-weighted imaging (DWI) sequence of the mass
showed slight hyperintensity. In a contrast-enhanced MRI,
as time passed, the lesion was enhanced from the center to
the periphery, and the degree of enhancement was en-
hanced, showing centrifugal enhancement (Fig. 3). After
completing the necessary examinations and discussing
operation options with the patient, excision of the abdomi-
nal mass was carried out. During the operation, there was a
small amount of ascites, and there were no obvious tumor
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Fig. 2 A computed tomography angiography scan showed the
anterior superior pancreaticoduodenal artery (the thin arrow) and the
left gastric artery (thick arrow) branches extended to the tumor center

nodules in the peritoneum, mesenteric and intestinal wall.
The tumor was located between the liver and stomach; it
was lobulated, hard, and closely adhered to small curved
side of the stomach. Gross observation showed a mass with
a size of 5.5x9.5x15 cm?, and the cutting section was gray.
Pathological magnification showed the tumor cells were
spindle. Cytoplasmic eosinophilic red showed there was
substantial differentiation, but nuclear division was rare.
The interstitial vascular, spindle cells and interstitial blood
vessels were mixed in different proportions, and the re-
gional blood vessels formed a dense vascular-network-like
structure with some spindle cells around blood vessels pro-
truding into the lumen of blood vessel arrangement. The
spindle cells were abundant in some areas, showing
bundled or braided arrangements. The immunohisto-
chemical results were, smooth muscle actin (+) desmin
(+), Ki-67 (+, few), S-100 protein (-), CD34 (-), CK (-),
progesterone receptor (-), estrogen receptor (—), MelanA
(=), HMB45 (-), CD117 (-), and DOG-1 (-) (Fig. 4). The
final pathological diagnosis was myopericytoma. The pa-
tient was followed up with for 5 months, and there was no
recurrence or metastasis during that period.

Fig. 1 Abdominal conventional and contrast-enhanced CT scan showed a lobulated mass with uneven density (a). Arterial phase (b) showed partial
enhancement of the lesion center, and the venous phase (c) and delayed phase (d) expanded the enhanced scope, and showed centrifugal enhancement
J
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Fig. 3 Abdominal conventional and contrast-enhanced MRI scans displayed a soft tissue mass and T1WI was isointense, compared to the muscle
signal (@). Transverse T2WI showed slight hyperintensity (b). The DWI sequence showed slightly hyperintensity (c). Transverse artery phase showed
the central region enhanced (d). In the venous phase (e) and delayed phase (f), the enhanced range increased, showing centrifugal enhancement

Discussion and conclusions

At present, the etiology of myopericytoma is unknown,
and there are some cases that have reported that it may
be related to trauma and virus infection [9, 10]. Myoper-
icytoma is a rare tumor, which can occur at all ages, and
is more common in middle-aged men [4]. Myopericyto-
mas are mostly seen in the distal lower extremities, lo-
cated in the skin and dermis, and rarely in deeper
locations [4]. The clinical manifestation of a myopericy-
toma involves the slow growth of painless nodules, and
some patients may have pain or tenderness [11]. The oc-
currence of myopericytomas in adults is usually as a
solitary tumor; if occurring in the children, myopericy-
toma occasionally shows multiple lesions [11]. In this
case, the age of the middle-aged male patient was the
same as the reported age of onset. However, in this
case, the myopericytoma occurred in the abdominal
cavity, and no similar reports were found. Similar to
previous reports, this case had no clinical manifestation
for a long time, but in the later stages of tumor devel-
opment, the mass significantly increased, and symp-
toms of abdominal pain appeared. In this case, the
development of the tumor suggested that deep

myopericytoma was not recommended for clinical obser-
vation. The tumor might have accelerated growth in the
late stages of the disease, so the tumor needs to be re-
moved early. Myopericytomas were mostly benign tumors,
and the typical morphological pathological characteristics
included many thin-walled vessels, an ovoid shape, and
spindle tumor cells with concentric or swirling growth
around the peripheral blood vessel [4]. For immunohisto-
chemistry, the tumors were usually positive for ASMA
and h-caldesmon staining. The results of typical morph-
ology and immunohistochemistry can prompt the diagno-
sis of myopericytoma, but the diagnosis needs to be
differentiated from myofibroma and angioleiomyoma [4].
The image findings of myopericytoma have been rarely
reported, and the case studies that did report imaging
findings had tumors distributed in different locations of
the body [5, 12-16], including 7 cases in the head and
neck, 6 cases in the chest, 3 cases in the waist, and 2
cases in the lower extremities. Lesions can manifest as
solitary round, oval, or irregular shapes, and occasionally
there were multiple lesions [5, 12-16]. The size was
0.5 x 0.5-4.1 x5.3 cm? [5, 12-16]. Ultrasound examin-
ation showed the lesions were usually homogeneous

Fig. 4 Histopathological examination (H&E, 100x) showed spindle cells arranged in bundles or woven around the vessels (a). Immunohistochemistry,
SMA (b) and Desmin (c) staining were positive, and Ki-67 (d) had a small amount of positive staining

-
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hypoechoic with clear boundaries [17-19] and with ob-
vious blood flow [17, 18]. Conventional CT examina-
tions found that the lesions were usually isodense or
hypodense, homogeneous or heterogeneous, occasionally
calcified, and clearly bounded [14, 18, 20-24]. In
contrast-enhanced CT scans, lesions were shown as
homogeneous with severe enhancement [5, 17-20] or
peripheral enhancement [5, 14, 15, 22]. Small vessels
may be seen around the lesion [20]. In the reports, small
lesions usually showed significant enhancement overall,
while some large lesions showed peripheral enhance-
ment due to central ischemic necrosis. In conventional
MRI, T1WI, lesions usually showed hypointensity or
slight hypointensity, T2WI had hyperintensity, and the
signal was heterogeneous [5, 13, 16, 25]. On contrast-
enhanced MR], the lesions showed severe enhancement
[5, 13, 21]. When the vertebral body was involved, there
was an osteolytic lesion and it could be compressed to
the spinal cord [12, 16, 25, 26]. Lesions occasionally had
hemorrhage [13] or lymph node enlargement [15]. PET
examinations showed that lesions usually showed mod-
erate fluorodeoxyglucose (FDG) uptake [21, 24]. In the
current case, lesions in the contrast-enhanced CT and
MRI were both rich in blood supply, and clear blood
vessels were seen. However, the enhancement pattern of
this case showed there was centrifugal enhancement,
and no similar reports were found in the literature. In
previous case studies, it was believed that the centrifugal
enhancement was the characteristic enhancement pat-
tern of focal nodular hyperplasia (FNH) in liver diseases.
To the best of our knowledge, this study is the first time
that centrifugal enhancement has been reported for a
myopericytoma. However, further evaluation of the
diagnostic value of centrifugal enhancement for deep
myopericytomas is needed. Preoperative imaging of
myopericytomas should be distinguished from other
tumors with rich blood supplies.

Surgical resection of myopericytomas has a good cura-
tive effect, and occasionally there is recurrence or rarely
metastasis [4]. In this case, a deep myopericytoma in the
abdominal cavity was found and there were no obvious
signs of malignancy. However, in the late stage of the
case tumor size increased significantly, and therefore,
although most of the tumor was benign, early resection
was still recommended. Another study found that a
BRAFYT/V6%F_myopericytoma should be closely followed
up with because of the risk of recurrence [27].

The image findings for myopericytoma usually show a
rich vascular lesion, and when the tumor center was
necrotic, there is typically peripheral enhancement. A
myopericytoma of the abdominal cavity could show cen-
trifugal enhancement. Early resection of the tumor was
necessary because it may have increased rapidly in the
later stages of the disease.

Page 4 of 5

Abbreviations

CT: Computed tomography; CTA: Computed tomography angiography;
DWI: Diffusion-weighted imaging; FDG: Fluorodeoxyglucose; FNH: Focal
nodular hyperplasia; MRI: Magnetic resonance imaging; TTWI: T1-weighted
imaging; T2WI: T2-weighted imaging

Acknowledgements
N/A.

Funding

The study was supported by the Natural Science Foundation of Zhejiang
Province, China (Grant No. LY17H160010) in the design of the study. The
Foundation of Health and Family Planning Commission Of Zhejiang Province
(Grant No. 2016KYB084) and the Foundation of the Key Project of Medicine
(Grant No. G3221) in the design of the study.

Availability of data and materials
All data and materials are presented in the manuscript.

Authors’ contributions
ZC and WL make the draft of manuscript, including design, draft and review.
Both authors read and approved the final manuscript.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
The patient provided written informed consent for publication of scientific
research papers.

Ethics approval and consent to participate
Not applicable.

Author details

"Department of General Surgery, the First people’s Hospital of Taicang City,
Taicang Affiliated Hospital of Soochow University, No. 58, Taicang, Suzhou
215400, China. “Department of Radiology, the First Affiliated Hospital, College
of Medicine, Zhejiang University, 79% Qingchun Road, Hangzhou City,
Zhejiang Province 310003, China.

Received: 30 December 2016 Accepted: 15 February 2017
Published online: 20 February 2017

References

1. Dictor M, Elner A, Andersson T, Fernd M. Myofibromatosis-like
hemangiopericytoma metastasizing as differentiated vascular smooth-
muscle and myosarcoma. Myopericytes as a subset of “myofibroblasts”.
Am J Surg Pathol. 1992;16:1239-47.

2. Granter SR, Badizadegan K, Fletcher CD. Myofibromatosis in adults,
glomangiopericytoma, and myopericytoma. Aspectrumoftumors showing
perivascular myoid differentiation. Am J Surg Pathol. 1998,22:515-25.

3. McMenamin ME. Myopericytoma. In: Fletcher CDM, Unni KK, Mertens F,
editors. Pathology & genetics: tumours of soft tissue and bone. Lyon: IARC
Press; 2002. p. 138-9.

4. Mentzel T, Dei Tos AP, Sapi Z, Kutzner H. Myopericytoma of skin and soft
tissues: clinicopathologic and immunohistochemical study of 54 cases. Am J
Surg Pathol. 2006;30:104-13.

5. Rousseau A, Kujas M, van Effenterre R, Boch AL, Carpentier A, Leroy JP, et al.
Primary intracranial myopericytoma: report of three cases and review of the
literature. Neuropathol Appl Neurobiol. 2005;31:641-8.

6. Numata |, Nakagawa S, Hasegawa S, Aiba S. A myopericytoma of the nose.
Acta Derm Venereol. 2010;90:192-3.

7. Sadahira C, Yoneda K, Moriue T, Takai |, Kushida Y, Haba R, et al. Periungual
myopericytoma. J Am Acad Dermatol. 2006;54:1107-8.

8. Zhao M, Williamson SR, Sun K, Zhu Y, Li C, Xia W, et al. Benign perivascular
myoid cell tumor (myopericytoma) of the urinary tract: a report of 2 cases
with an emphasis on differential diagnosis. Hum Pathol. 2014;45:1115-21.

9. Laga AC, Tajirian AL, Islam MN, Bhattacharyya |, Cohen DM, Plamondon CJ,
et al. Myopericytoma: report of two cases associated with trauma. J Cutan
Pathol. 2008;35:866-70.



Chen and Liang BMC Cancer (2017) 17:143

20.

21.

22.

23.

24.

25.

26.

27.

Calderaro J, Polivka M, Gallien S, Bertheau P, Thiebault JB, Molina JM, et al.
Multifocal Epstein Barr virus (EBV)-associated myopericytoma in a patient
with AIDS. Neuropathol Appl Neurobiol. 2008;34:115-7.

Dray MS, McCarthy SW, Palmer AA, Bonar SF, Stalley PD, Marjoniemi V, et al.
Myopericytoma: a unifying term for a spectrum of tumours that show
overlapping features with myofibroma. A review of 14 cases. J Clin Pathol.
2006,59:67-73.

Cox DP, Giltman L. Myopericytoma of the thoracic spine: a case report.
Spine (Phila Pa 1976). 2003;28:E30-2.

Harish S, O'Donnell P, Briggs TW, Saifuddin A, Flanagan AM. Myopericytoma
in Kager's fat pad. Skeletal Radiol. 2007;36:165-9.

Cao JH, Xu JP, Li YC, Lai J, Li Q. Pulmonary myopericytoma: a case report
and review of the literatures. Chin Med J (Engl). 2009;122:755-7.

Chu ZG, Yu JQ, Yang ZG, Zhu ZY, Yuan HM. Myopericytoma involving the
parotid gland as depicted on multidetector CT. Korean J Radiol. 2009;10:
398-401.

Brunschweiler B, Gued;j N, Lenoir T, Faillot T, Rillardon L, Guigui P.
Oncogenous osteomalacia and myopericytoma of the thoracic spine: a case
report. Spine (Phila Pa 1976). 2009;34:E857-60.

Lee SK, Kwon SY. Gray-scale and power Doppler sonography and CT
findings of myopericytoma of the posterior cervical space. AJNR Am J
Neuroradiol. 2009;30:1604-6.

Rho BH, Lee SK, Kwon SY. Myopericytoma of the neck: sonographic
appearance and sonographically guided needle biopsy. J Clin Ultrasound.
2011;39:469-72.

Valero J, Salcini JL, Gordillo L, Gallart J, Gonzélez D, Deus J, et al. Intravascular
myopericytoma in the heel: case report and literature review. Medicine
(Baltimore). 2015,94:e642.

Song XL, Sun XY, Zhang GL, Yu YW, Wang CH. Myopericytoma presenting
as multiple pulmonary nodules. Intern Med. 2012,51:639-42.

Shaikh F, Huang B, Buchman C, Sheikh A. Multimodality molecular imaging
correlation of a GLUT1-positive myopericytic lesion with a typical features-a
case study. OMICS. 2013;2:1000111.

Zhang Z, Yu D, Shi H, Xie D. Renal myopericytoma: a case report with a
literature review. Oncol Lett. 2014;7:285-7.

Li J, Zhao M, Chen Z, Zou L, Teng X. Renal myopericytoma: a
clinicopathologic study of six cases and review of the literature. Int J Clin
Exp Pathol. 2015;8:4307-20.

Demir SS, Sarikaya A, Aktas GE, Oz PF. Incidental detection of subcutaneous
myopericytoma of trunk on FDG PET/CT and bone scintigraphy for imaging
of colon cancer. Clin Nucl Med. 2016;41:668-70.

Agrawal N, Nag K. Myopericytoma of the thoracic spine: a case report and
review of literature. Spine J. 2013;13:23-7.

Mainville GN, Satoskar AA, Iwenofu OH. Primary malignant myopericytoma
of the left atrium-a tumor of aggressive biological behavior: report of the
first case and review of literature. Appl Immunohistochem Mol Morphol.
2015;23:464-9.

Sadow PM, Priolo C, Nanni S, Karreth FA, Duquette M, Martinelli R, et al.
Role of BRAFV60OE in the first preclinical model of multifocal infiltrating
myopericytoma development and microenvironment. J Natl Cancer Inst.
2014;106.

Page 5 of 5

Submit your next manuscript to BioMed Central
and we will help you at every step:

* We accept pre-submission inquiries

e Our selector tool helps you to find the most relevant journal

* We provide round the clock customer support

e Convenient online submission

* Thorough peer review

e Inclusion in PubMed and all major indexing services

e Maximum visibility for your research

Submit your manuscript at

www.biomedcentral.com/submit () BiolVled Central




	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Discussion and conclusions
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

