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Pictorial Essay

Soft-Tissue Malignancies in Infancy
M. Beth McCarviIIe1’2, Sue C. Kaste1’2, Alberto S. Pappo3’4

T he rarity of malignant soft-tissue

masses in infants hinders early and

accurate diagnosis and results in

treatment delays. In a study of 32 neonates in

the first month of life, the Children’s Cancer

Group [11 found the pathologic diagnoses for

soft-tissue masses to be equally divided into

three groups: congenital fibrosarcoma (38%),

rhabdomyosarcoma (34%), and nonrhabdomy-

osarcoma (34%). During the past 33 years at

our institution, we have seen 30 patients

younger than 6 months old who were diag-

nosed with malignant soft-tissue tumors. The

histologic diagnoses included 13 rhabdomyo-

sarcomas (43%); six congenital fibrosarcomas

(20%); four hemangiopericytomas (13%); two

malignant peripheral nerve sheath tumors

(6%); two sarcomas that were not otherwise

specified (6%); and one case each of liposar-

coma, leiomyosarcoma, and malignant fibrous

histiocytoma (3% each).

Malignant soft-tissue tumors in neonates and

infants are often initially misdiagnosed as he-

mangiomas or vascular malformations, which

comprise most soft-tissue masses in this age

group. Our objective is to provide an overview

of the clinical and radiologic features that may

facilitate diagnosis of these rare malignancies.

We discuss the more common types of malig-

nancies from our experience.

Rhabdomyosarcoma

Neonatal rhabdomyosarcoma accounts for

0.4-2% of all cases of rhabdomyosarcoma [2].

In a study of 14 patients by the Intergroup

Rhabdomyosarcoma Study Group [1], a unique

characteristic of neonatal rhabdomyosarcoma

was its apparent aggressive biologic behavior.

Almost half of patients presented with wide-

spread metastatic disease (Fig. 1).

The Intergroup Rhabdomyosarcoma Study

Group [2] found that half of these patients’ tu-

mors arose caudally (butsock, sacrococcyx, pen-

rectum, bladder, or vagina). Other primary sites

included the oropharynx, neck, chest, and thigh.

The histologic findings, clinical group, tumor

size, and resectability did not appear to be as

prognostically significant in neonates as in older

infants and children. However, cellular necrosis

(Fig. 2) and the presence of small round cells

were associated with death, whereas the pres-

ence of large spindle cells was associated with

survival [2].

The radiographic appearance of rhabdomy-

osarcoma is a soft-tissue mass that usually

does not invade bone (Fig. I). On CT and MR

imaging, rhabdomyosarcomas may appear

solid or partially cystic because of necrosis

(Fig. 2). As for most soft-tissue sarcomas, the

signal intensity is predominately low on Ti-

weighted MR images and high on T2-

weighted MR images. The margins may be

well defined or infiltrative.

Congenital Fibrosarcoma

Congenital fibrosarcoma is a tumor that ap-

pears histologically similar to the adult type of

fibrosarcoma but occurs in the first 5 years of

life. Unlike the adult type of fibrosarcoma, con-

genital fibrosarcoma has a more favorable prog-

nosis, with a reported 5-year survival rate of

84% [3]. The recommended treatment is wide

local excision without additional therapy [3].

Approximately one third of these lesions appear

in the neonate as a rapidly enlarging soft-tissue

mass usually located in an extremity. The viola-

ceous skin discoloration is similar to that of he-

mangiomas, and congenital fibrosarcomas are

often misdiagnosed clinically as hemangiomas

or lymphangiomas. However, congenital fibro-

sarcomas are generally firmer to palpation than

are hemangiomas or lymphangiomas, except in

areas of hemorrhage. Superficial ulcerations

communicating with large superficial veins may

result in massive, life-threatening bleeding [3].

Whereas a large hemangioma may cause throm-

bocytopenic purpura because of consumptive

coagulopathy (the Kasabach-Merritt syn-

drome), congenital fibrosarcoma can cause

thrombocytopenia because of disseminated in-

travascular coagulopathy.
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Fig. 4.-3-month-old female infant born with quarter-sized nodule in proximal right upper extremity.
Nodule rapidly enlarged and was believed to be hemangioma. Biopsy showed congenital fibrosar-
coma. Arteriogram of right upper extremity reveals hypervascular mass and ectatic, disorganized
draining veins (arrows), which are characteristic of congenital fibrosarcoma.
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The most common radiographic finding is

the presence of a soft-tissue mass that grows

rapidly 14]. The adjacent bone may show

some deformity, but bone destruction is rare

[4]. On MR imaging, these tumors are mixed

solid and cystic with areas of necrosis and

hemorrhage (Fig. 3). Angiography shows hy-

Fig. 3.-8-month-old male infant with
congenital mass of left neck originally
diagnosed as lymphatic malformation
and later proven to be congenital fibro-
sarcoma.
A, Coronal Ti-weighted MR image (TR/
TE, 600/11) shows 13x lOx 13 cm solid,
cystic mass displacing and compress-
ing trachea (white arrow). Large solid
component (black arrows) of mass is
atypical oflymphangioma. Note high Ti
signal intensitywithin mass, suggestive
of hemorrhage and often seen with
congenital fibrosarcoma.
B, Axial T2-weighted MR image (2000/
11) shows large congenital fibrosar-
coma mass in left neck. Auid-fluid 1ev-
els within mass (arrows) are consistent
with hemorrhage (T = trachea). Re-
printed with permission from (9]

pervascularity, with disorganized vessels and

large draining veins [5] (Fig. 4).

Infantile Hemangiopericytoma

Approximately 10% of all hemangiopericy-

tomas occur in infants (Figs. 5 and 6). Infantile

hemangiopericytomas have a more benign out-

come than do their adult counterparts, with

metastasis occurring rarely [6]. Therapy con-

sists of wide local excision without chemo-

therapy, unless residual tumor is present [6].

Clinically, infantile hemangiopericytoma ap-

pears as a painless, firm, rubbery subcutaneous

Fig. 5.-2-month-old male infant with enlarging left thigh mass that was proven by biopsy to be infantile hemangiopericytoma.
A, Photograph shows left thigh mass (arrows). Absence of skin discoloration is typical of this tumor.
B, Radiograph shows soft-tissue mass and well-circumscribed lytic defect (arrows) of distal left femur. These tumors are known to occasionally invade bone.
C, Short inversion time inversion recovery MR image (TRITE, 3200/18; flip angle, 140#{176})shows large infantile hemangiopericytoma (asterisk) with bony involvement (arrow).
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Fig. 6.-i-week-old female neonate born with right forearm mass that was proven through biopsy to be infantile hemangiopericytoma.
A, Photograph of right forearm mass. Note skin sloughing and ulceration due to rapid growth and vascular nature of tumor.
B, Arteriogram shows vascular mass with large feeding arteries. Note absence of large draining veins, in contrast to congenital fibrosarcoma (Fig. 4A).
C, Coronal contrast-enhanced Ti-weighted MR image (TRITE. 700/29) shows homogeneously enhancing, predominately solid forearm mass (M) with fluid-fluid level
(arrows) consistent with hemorrhage or necrosis.

mass. Approximately one third occur in the ex-

tremities, one third in the head and neck, and

the remainder in the trunk. Those occurring in

the perioral region have a bluish hue, whereas

extremity lesions are seldom discolored (Fig.

5). These tumors grow rapidly’ and, like con-

genital fibrosarcoma, sometimes lead to life-

threatening hemorrhage. Their hypervascular

nature and rapid growth may cause superficial

sloughing and ulceration (Fig. 6).

Radiography shows a soft-tissue mass

with occasional calcific stippling [6]. Bone

invasion is sometimes seen (Fig. 5). Angiog-

raphy shows a vascular mass with one or

more feeder vessels [6] (Fig. 6). The large

draining veins seen in congenital fibrosarco-

mas are lacking. The CT and MR imaging

appearances are nonspecific and have not

been well described.

Malignant Peripheral Nerve Sheath
Tumor

Malignant peripheral nerve sheath tumors,

which account for 5-10% of all nonrhabdomy-

osarcoma soft-tissue tumors in children, are

rare before the age of 10 years although con-

genital cases have been reported. The present-

ing feature is an enlarging soft-tissue mass in

the subcutaneous or deep soft tissues of the ex-

tremities or trunk, with a proclivity for the spi-

nal nerves. sciatic nerve, and lumbar and

brachial plexuses [6] (Figs. 7 and 8).

The association between malignant periph-

eral nerve sheath tumor and type 1 neurofibro-

matosis is well known. Patients with type 1

neurofibromatosis have between 10 and

10,000 times the risk of the general population

of developing malignant peripheral nerve

sheath tumor [7]. Between 21% and 67% of

children with malignant peripheral nerve

sheath tumor also have type 1 neurofibromato-

sis. On CT, this tumor appears as an enhancing

soft-tissue mass that may displace or invade

bone (Fig. 7). The masses are usually homoge-

neous and iso- or hypodense to muscle. They

may contain calcification or cavities [7]. On

MR imaging, the association with a nerve may

be apparent (Figs. 7 and 8). The masses appear

isointense to muscle on T 1-weighted images

and hyperintense on T2-weighted images and

usually are inhomogeneous and have infiltra-

tive margins. The target sign (a hyperintense

rim that has centrally decreased signal inten-

sity on T2-weighted images and is homoge-

neously isointense or mildly hyperintense to

muscle on Tl-weighted images) may be

present as a satellite lesion but not as the major

component of the mass [8] (Fig. 8). Histologi-

Fig. 1-9-month-old male infant with enlarging right
buttock mass. Biopsy showed malignant peripheral
nerve sheath tumor (MPNST). M = mass.
A, Unenhanced CT scan shows large, solid, intra- and
extrapelvic MPNST with right iliac bone destruction
(arrow), sign of aggressive nature of tumor.
B, Coronal Ti-weighted contrast-enhanced MR image
(TR/TE. 750/12) shows lobulated intra- and extrapelvic
MPNST. Note extension oftumor along neurovascular
bundle (arrows), characteristic of neurogenic tumors.
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