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¡ Mujer de 40 años 

¡  AM: Alergia a Atropina y Yodo 

¡  IQ: Quístes de Bartholino 

¡ Motivo de consulta: Tumoración cervical izquierda desde hace 
10 meses. Hallazgo casual.  

CASO CLÍNICO 



¡  EF: Nódulo de unos 2 cm, no indurado ni fijo que transmite 
latido. Dolor a la palpación no de manera permanente 

¡  ECO: Nódulo homogéneo de 11,3 mm ovalado bien circuscrito.  

¡  RM: Nódulo sólido de bordes bien definidos con discreto 
efecto masa desplazando la arteria carótida común 
mínimamente hacía anterior y medial. 

CASO CLÍNICO 



ESTUDIO PATOLÓGICO   

Nódulo ovoideo grisáceo y elástico de superficie lisa de 1.6 x 1 x 0.8 cm.  



ESTUDIO PATOLÓGICO   

(H/E, 20x) 
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¡ Angioleiomioma 

¡ Hemangiopericitoma 
 
¡ Miofibroma 

¡ Tumor glómico 

¡ Miopericitoma 

 

DIAGNÓSTICO DIFERENCIAL  



¡  Nódulo solitario 

¡  Vasos de paredes finas 
entremezclados con… 

¡  Fasciculos 
desorganizados de 
células fusiformes de 
musculo liso  

¡  IHQ 
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IMMUNOHISTOCHEMISTRY

Smooth muscle actin, desmin, and h-caldesmon are 
at least focally expressed in leiomyomas of deep soft 
 tissue.

DIFFERENTIAL DIAGNOSIS

Leiomyomas with nuclear palisading can suggest a 
diagnosis of schwannoma; the latter lesion, however, 
is usually encapsulated and is always S-100 protein 
positive.

VASCULAR LEIOMYOMA 
(ANGIOLEIOMYOMA)

CLINICAL FEATURES

Vascular leiomyomas occur in a wide age range, with 
an increased incidence in patients between the fourth 
and sixth decades of life. Most cases present as solitary 
nodules that are superficially located in the subcutis or, 
rarely, the deep dermis. The extremities, particularly the 
lower leg, are the most common site. Pain is a common 
symptom. The solid subtype of vascular leiomyoma has 
a marked female predominance, is usually located on the 
extremities, and is often painful. In contradistinction, 
the venous subtype shows a slight predilection for male 
individuals, is often located on the head, and is rarely 
painful.

PATHOLOGIC FEATURES

GROSS FINDINGS

Vascular leiomyomas are well-circumscribed, white-
to-gray nodules, generally less than 2 cm in maximum 
dimension. Calcifications can sometimes be appreciated 
macroscopically.

MICROSCOPIC FINDINGS

Three histologic subtypes of vascular leiomyoma have 
been identified: solid, venous, and cavernous. All sub-
types are composed of proliferating, well-differentiated 
smooth muscle cells and vessels. Calcification, myxoid 
change, and hyalinization are common findings, but 
degenerative atypia is rarely seen. Criteria for “symplas-
tic” leiomyoma (leiomyoma with degenerative nuclear 
atypia) of somatic soft tissue have not been elaborated, 
and any nuclear atypia should raise suspicion for malig-
nancy. The solid subtype is the most common and is 
characterized by intersecting fascicles of bland spindled 
cells with a well-developed, thin-walled vasculature. In 
contrast, the vessels in venous vascular leiomyomas are 
thick walled, and the constituent smooth muscle cells 
merge with surrounding muscle bundles (Figure 5-6). 
Cavernous vascular leiomyoma displays a similar merg-
ing of vessel wall and smooth muscle; however, the ves-
sels in this tumor are thin walled and dilated, as the 
name implies.

IMMUNOHISTOCHEMISTRY

In addition to diffuse smooth muscle actin and des-
min expression, rare cytokeratin-positive cells can be 
seen.

FIGURE 5-5
Calcifications in leiomyoma of deep soft tissue.

FIGURE 5-6
Vascular leiomyoma showing merging of smooth muscle cells with  
vessel wall.

Expresan 

Actina ms liso 

Desmina 

(Folpe, A. L., & Inwards, C. Y. (2010). Bone and Soft Tissue Pathology 
(J. R. Goldblum, Ed.). Philadelphia, PA: Saunders Elsevier) 



¡ Multinodulares 

¡  Vasos en patrón de 
asta de ciervo 

¡  Células fusiformes 
alrededor de los vasos 

¡  IHQ 
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 vasculature with perivascular hyalinization, around 
which are arrayed bland spindled to ovoid cells (Figures 
7-2 and 7-3). Classic SFT typically shows small areas 
identical to classic HPC, but additionally shows broad 
areas of collagenization, with cracking artifact, as well as 
fascicular areas, and a patternless proliferation of bland, 
fibroblastic spindled cells (Figures 7-4 and 7-5). Lesions 
that show hybrid features of classic HPC and SFT are, 
however, the rule rather than the exception, and there 
is an increasing trend to regard the classic HPC pattern 
as simply the cellular phase of SFT. Except in malignant 
cases, mitoses are scarce, usually between 1 and 3 per 
10 high-power fields (hpf). Occasional HPC/SFT may 
contain pseudovascular spaces lined by multinucleated 
giant cells (so-called giant cell angiofibroma) (Figure 7-6) 
or may contain abundant mature fat (lipomatous SFT or 
HPC) (Figure 7-7).

Malignant HPCs/SFTs are hypercellular lesions that 
usually display infiltrative borders, nuclear pleomor-
phism, hyperchromasia, areas of tumor necrosis, and/or 
increased mitotic activity (≥ 4 mitoses/10 hpf), includ-
ing atypical mitoses (Figure 7-8).

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

Tumors cells in HPC/SFT are characteristically posi-
tive for CD34 (90% to 95% of cases) and CD99 (70% of 
cases) (Figure 7-9). Reactivity for epithelial membrane 
antigen, bcl2, and smooth muscle actin is observed in 
about one-third of cases. Occasional focal reactivity for 
S-100 protein has been described. Nuclear beta-catenin 

FIGURE 7-2
Cellular zone in solitary fibrous tumor (hemangiopericytoma) with a 
prominent branching, hyalinized vasculature, surrounded by bland  
ovoid-to-spindled cells.

FIGURE 7-3
The more cellular zones of solitary fibrous tumor/hemangiopericytoma 
typically consist of a moderately cellular proliferation of short spindled 
cells, arranged in a patternless pattern.

FIGURE 7-4
Classic solitary fibrous tumor of soft tissues showing alternating hypocel-
lular/collagenized and hypercellular zones, with thick-walled vessels.

FIGURE 7-5
Solitary fibrous tumor of soft tissue with hyalinized collagen, cracking 
artifact, and patternless growth.

Expresan No expresan 

CD 34 CK 

CD99 Desmina 

CD 117 
(Folpe, A. L., & Inwards, C. Y. (2010). Bone and Soft Tissue Pathology 
(J. R. Goldblum, Ed.). Philadelphia, PA: Saunders Elsevier) 



¡  Bifásico 

¡  Centro: células de 
hábito pericítico, patrón 
vascular 
hemangiopericitoide 

¡  Periferia: hialinizada 
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to infantile HPC) may be highly cellular, mitotically 
active and show necrosis, features that may suggest a 
sarcoma if one does not identify the better differentiated 
myoid zones. An HPC-like vascular pattern is frequently 
present in the central zone. Myofibromas in adults often 
show a “reversed” pattern of zonation, with a central 
rather than peripheral myoid zone, or may show a dis-
organized admixture of myoid and primitive-appearing 
areas. All myofibromas may show extension into small 
blood vessels at the periphery of the lesion. Myopericy-
toma and glomangiopericytoma are best thought of as 
lesions that have hybrid features somewhere between 
myofibroma and glomus tumor. These lesions are typi-
cally composed of distinctly myoid-appearing, short, 
eosinophilic, spindled cells, which are arranged around 
an HPC-like vasculature. Myoid balls, reminiscent of 
the myoid zones in myofibroma, are often present, as 
are distinctive areas of concentric perivascular growth 
(Figures 7-12 and 7-13). In some cases, the cells are 
more glomoid (corresponding to glomangiopericytoma), 
and the histologic features of these cases overlap signifi-
cantly with glomangiomyoma.

A small number of myopericytomas have been reported 
to show histologic features of malignancy, including 
cytological atypia, high mitotic activity, and aggressive 
invasion of surrounding tissues. The histologic features 

of such lesions overlap to a significant degree with those  
of malignant glomus tumors.

ANCILLARY STUDIES

IMMUNOHISTOCHEMISTRY

The peripheral zone of myofibromas and all of the 
lesional cells of myopericytoma/glomangiopericytoma 
are strongly smooth muscle actin positive, and typically 
negative for desmin and CD34. The central zone of  
myofibroma and infantile HPCs are less often actin posi-
tive. CD34 is negative in these areas as well.

GENETICS

No consistent genetic abnormality has been identified.

DIFFERENTIAL DIAGNOSIS

Highly cellular myofibromas and infantile HPCs may 
be mistaken for other primitive sarcomas, in particular, 
infantile fibrosarcoma. Although infantile fibrosarcoma 
may show an HPC-like vascular pattern, it is composed 
of more spindled, cytologically atypical cells, often with 
numerous interspersed lymphocytes. Genetic study for 
the ETV-NTRK6 fusion gene may be helpful in exclud-
ing infantile fibrosarcoma in selected cases. In general, 
careful inspection of highly cellular myofibromas and 
infantile HPCs will reveal small peripheral zones of 
bland, myoid-appearing cells, a reassuring feature. Myo-
pericytomas may closely resemble angioleiomyomas, 

FIGURE 7-10
Adult myofibroma, showing a reversed pattern of zonation, with a cen-
tral myoid area and a peripheral zone composed of rounder cells with a 
hemangiopericytomatous vascular pattern.

MYOPERICYTOMA FAMILY OF TUMORS—PATHOLOGIC FEATURES

Gross Findings
 !!  Nonspecific soft tissue and skin masses
 !!  Central necrosis and calcification may be apparent

Microscopic Findings
 !!  Myofibroma: peripheral hyalinized, myoid-appearing spindled 

zone, central zone of primitive-appearing round to short spindled 
cells with hemangiopericytomatous vasculature, calcification, and 
necrosis

 !!  Adult myofibromas may show inverted or disorganized zonation
 !!  Infantile HPC corresponds to the central zone of myofibroma, with 

only minimal spindling
 !!  Myopericytoma: myoid-appearing, short, spindled cells arranged 

around small blood vessels, hemangiopericytomatous vascular 
 pattern, glomus-like areas (glomangiopericytoma)

Immunohistochemical Findings
 !!  Positive for smooth muscle actins; negative for desmin and CD34; 

central zone of myofibroma is less often actin positive

Differential Diagnosis
 !!  Infantile fibrosarcoma (highly cellular myofibroma in children/

infantile HPC)
 !!  Glomus tumor
 !!  SFT/HPC
 !!  Angioleiomyoma

Expresan No expresan 

Actina ms liso Desmina 

CD 34 

(Folpe, A. L., & Inwards, C. Y. (2010). Bone and Soft Tissue Pathology 
(J. R. Goldblum, Ed.). Philadelphia, PA: Saunders Elsevier) 



¡  Extremidades 

¡ Músculo liso maduro  

¡  Estructuras vasculares 
tipo capilar 

¡  Células glómicas 
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channels surrounded by small clusters of glomus cells 
(Figures 7-16 and 7-17). Glomangiomyomas are char-
acterized by a transition from typical glomus cells to 
elongated cells resembling mature smooth muscle  
(Figure 7-18).

Rare glomus tumors show striking nuclear atypia in 
the absence of any other worrisome feature (symplas-
tic glomus tumor) (Figures 7-19 and 7-20). The marked 
nuclear atypia that characterizes these tumors is believed 
to be a degenerative phenomenon. All cases reported 
to date have behaved in a benign fashion. Although a 
single mitotic figure may occasionally be identified in 
a symplastic glomus tumor, the overall rate should be 
extremely low (<1/50 hpf).

ATYPICAL AND MALIGNANT GLOMUS 
TUMORS

Table 7-1 presents a classification scheme for atypical 
glomus tumors. Histologically or clinically malignant 
glomus tumors, or both, are exceedingly rare. Two types 
of malignant glomus tumors exist. In the first type, a 
 component of preexisting benign glomus tumor is pres-
ent, often at the periphery of a larger nodule of cytologi-
cally atypical, mitotically active, spindle cell sarcoma, 
which resembles leiomyosarcoma or fibrosarcoma (Fig-
ures 7-21 and 7-22). The second type of malignant glomus 
tumor most often lacks a clear-cut benign component; in 
this variant, the malignant component retains an over-
all architectural similarity to benign glomus tumor and 

FIGURE 7-17
Higher-power view (compared with Figure 7-16) of glomus cell clustered 
about thick-walled vessels in glomuvenous malformation.

FIGURE 7-18
Glomus tumor with smooth muscle differentiation (glomangiomyoma).

FIGURE 7-20
Hyperchromatic giant cells in symplastic glomus tumor.

FIGURE 7-19
Symplastic glomus tumor, showing bizarre-appearing giant cells with 
hyperchromatic nuclei, in a background of typical glomus tumor.

(Folpe, A. L., & Inwards, C. Y. (2010). Bone and Soft Tissue Pathology 
(J. R. Goldblum, Ed.). Philadelphia, PA: Saunders Elsevier) 
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although they tend to lack the distinctive thick-walled 
blood vessel seen in the latter lesion and are composed, 
in part, of smaller, more glomoid-appearing cells. The 
distinction between these two benign lesions may, at 
times, be arbitrary. Similarly, the distinction between 
 myopericytomas with only small areas of spindled 
growth and glomus tumors that show smooth muscle 
differentiation (glomangiomyoma) may be difficult, if 
not impossible.

PROGNOSIS AND TREATMENT

Solitary myofibromas and multiple myofibromas con-
fined to soft tissue and bone have an excellent progno-
sis, with many lesions regressing spontaneously and 

 others requiring little more than simple excision. Infants 
with multiple visceral myofibromas have a much more 
guarded prognosis, with death from respiratory or gas-
trointestinal causes in up to 75% of affected patients. 
Low-dose chemotherapy has shown some value in the 
treatment of infants with multiple visceral myofibro-
mas. Solitary (adult) myofibromas are entirely benign 
and require only simple excision. Most myopericytomas 
and glomangiopericytomas are histologically and clini-
cally benign, and are treated with simple excision. Rare 
malignant myopericytomas have behaved as low-grade 
sarcomas, and require more extensive surgery, possibly 
with adjuvant radiotherapy.

A

B

FIGURE 7-11
A, Central zone in infantile myofibroma showing primitive-appear-
ing cells arranged around a branching vasculature. So-called infantile 
hemangiopericytomas most likely represent myofibromas with predomi-
nance of these areas. B, Other areas in this tumor showed fascicles of 
myoid-appearing spindled cells and necrosis, characteristic features of 
myofibroma.

FIGURE 7-12
Myopericytoma showing a cellular proliferation of myoid-appearing 
spindled cells around many small vessels.

FIGURE 7-13
Concentric perivascular growth in myopericytoma.

“Bolas mioides” Glomangiopericitoma 

Áreas mixoides 

(“Bone and soft tissue Pathology”) (Internet) 

(H/E, 100x) 
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¡  Variante intravascular  

MIOPERICITOMA 

Intravascular Myopericytoma in the Heel: Case Report and
Literature Review

José Valero, PhD, José L. Salcini, PhD, Luis Gordillo, PhD, José Gallart, PhD, David González,
Graduate, Javier Deus, MD, PhD, and Manuel Lahoz, MD, PhD

Abstract: Intravascular myopericytoma (IVMP), regarded as a variant
of myopericytoma, is a rare tumor. Very few cases have been described,
none in the foot.

The first case of IVMP located in the heel of the foot is described in
this article. A literature review is reported of all cases of IVMP
published in the English literature.

A 48-year-old man possessed an IVMP on the heel of the right foot.
The physical examination and histopathological and ultrasound studies
are described. The literature review yielded 5 cases of IVMP, 2 of which
were in the thigh and 1 each in the oral mucosa, the periorbital region,
and the leg.

The possibility that these lesions may be malignant suggests that the
histopathological study of vascular tumors should include immunohis-
tochemical tests.

(Medicine 94(11):e642)

Abbreviations: H&E = hematoxylin and eosin, IVMP =

intravascular myopericytoma, SMA = smooth muscle actin.

INTRODUCTION

M yopericytoma, first described by Granter et al in 1998,1 is
a rare tumor typically located in the dermis and super-

ficial soft tissues of the lower limbs, but it may also occur in
other locations such as the upper limbs, head, and neck.2 It
commonly affects men of between 30 and 40 years of age,
although cases have also been reported in children. The tumor
manifests itself in the form of single lesion, although multiple
forms have been described.3 The tumors are usually benign, but
they may recur, and malignant cases have been described.4 It
shares morphological characteristics with angioleiomyoma,
angiolipoma, myofibroma, and glomus tumor, but is assumed
to represent a specific perivascular myoid cell (myopericyte)
neoplasm.1 The term myopericyte was coined by Dictor et al5 to

describe what they considered a transitional cell between
pericytes and smooth muscle cells of blood vessels. In 1996,
Requena et al6 suggested that some adult cutaneous myofibro-
mas were actually benign perivascular neoplasms composed of
cells with morphological, immunohistochemical, and ultra-
structural characteristics of immature pericytes or myoperi-
cytes. Later, in 1998, Granter et al1 used the terms
‘‘myopericytoma’’ or ‘‘perivascular myoma’’ to refer to these
neoplasms. The term ‘‘myopericytoma’’ was officially recog-
nized by the World Health Organization in 2002.7

Intravascular myopericytoma (IVMP) is an extremely rare
tumor. Only a very small number of cases have been reported,
the first description being that of McMenamin and Calonje in
2002,8 as a ‘‘long-standing myopericytoma that was entirely
located within the lumen of a subcutaneous vein.’’

Here we present a case of IVMP located in the heel of the
right foot and report a literature review of all cases of IVMP
described in the English literature.

Case Report
A 48-year-old man was treated by 3 different professionals

over the preceding 15 months period for a papillomatous or
warty lesion on the outer plantar side of the heel of the right foot,
with topical application of acid (salicylic and nitric acids),
cantharidin, and liquid nitrogen. There was nothing of relevance
in his medical history and no record of previous trauma to the
limb. Physical examination showed a minor, dry, discreetly
crusted, epidermal lesion with no clinical signs of papilloma.
However, palpation revealed a consistent, movable mass that
was painful on compression and lateral pinching (Figure 1).

Static biomechanical examination of the feet showed
pathological pronation of the subtalar joint. This was confirmed
by the dynamic examination, together with displacement and
torsion of the plantar heel fat.

Ultrasound showed a well-defined lenticular, homo-
geneous, hypoechoic nodule of lobulate appearance, about
12! 12! 12 mm, at a depth of about 7 mm, at a superficial
level in the fat pad (Figure 2). The patient had previously
received conservative treatments (orthotics and physical
therapy) that did little to alleviate the pain so the possibility
of surgery was raised.

Surgery, under local anesthetic block and tourniquet con-
trol, consisted an incision made on the lateral zone of the heel, in
the dorsal skin (Figure 3), and with a careful dissection of soft
tissue, through which the tumor was extracted in its entirety and
the wound was closed in a single plane. This surgical approach
allowed the patient to resume restricted ambulation for 48 hours
and almost normal ambulation thereafter. The pain disappeared
completely soon thereafter, and at 12 months postsurgery, there
was no recurrence of the lesion.

The resected specimen measured 1.5! 0.4 cm. Macro-
scopically, its appearance showed an expansion of the dermis
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Medicine " Volume 94, Number 11, March 2015 www.md-journal.com | 1a blow 5 years before with a sharp object in the area where the
tumor later appeared. McMenamin and Calonje8 refer to a
subcutaneous nodule that evolved slowly over the course of
the 10 years before the onset of IVMP. However, Ide et al11 refer
to a patient who had undergone surgery for a fatty tumor in the
same region 9 years before, but they did not believe that this had

any direct relationship with the IVMP. Ko et al14 describe a
patient who, for 15 years, had a slowly growing mass in the
same area in which the IVMP appeared. In the present case, the
torque exerted and the consequent shearing of the soft tissues
caused by the pronated subtalar joint could have been 1 of the
causes of the pain and perhaps of the trauma/microtrauma
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FIGURE 4. Overview of the intravascular lesion. (A) Hematoxylin and eosin (H&E) !5. Proliferation of spindle-shaped myopericytic cells
with a characteristic concentric distribution—(B) H&E!20; (C) H&E!10. The myopericytic cells express caldesmon (D), are negative for
desmin (D, E), and express smooth muscle actin (F).

TABLE 1. Cases of IVMP

Authors/Year Age/Sex Etiology/Hypothesis Evolution, y Site

McMenamin and Calonje (2002)8 54/Male Previous tumor 10 Thigh
Ide et al (2007)11 45/Female Unknown 9 Oral mucosa
Xia et al (2009)12 54/Male Trauma 5 Leg
Park et al (2010)13 79/Female Unknown 5 Infraorbital area
Ko et al (2011)14 67/Male Previous tumor 15 Thigh

IVMP¼ intravascular myopericytoma.
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¡  Variante maligna: 

§  Atípia citológica  
 
§  Alto recuento de 

mitosis  
 
§  Invasión de tejidos 

adyacentes 
  

MIOPERICITOMA 



¡  Origen en los pericitos  
 
¡  1992: Descrito por primera vez por Dictor et al.  
 
¡  1998: Denominado Miopericitoma por Granter et al. 

¡  2002: Oficialmente reconocido por la WHO. 

¡  Tumor glómico – Miofibroma - Miopericitoma 

MIOPERICITOMA 



¡  Localizados en el endotelio  

¡  Comparten características con células musculares lisas 
(células de músc. liso modificadas) 

¡  Función estructural   

¡  Regulan presión arterial  

¡  Capacidad de diferenciación  

PERICITOS 



 
¡  Tratamiento de elección: Escisión de la lesión 

 
¡  Pronóstico excelente 

MIOPERICITOMA 
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