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INTRODUCTION

NEoPLASMS AND pseudoneoplastic proliferations of fibro-
blasts and myofibroblasts form a large group of benign and
malignant lesions which present as subcutaneous or deep
tumour masses, often with alarmingly rapid growth. They
display varying degrees of cellularity, collagen production
and maturation to smooth muscle (Table 1), and to some
extent, they overlap with those in which there are also his-
tiocyte-like features, the so-called fibrohistiocytic tumours
[1, 2]. Advances in histological techniques and contri-
butions from cytogenetics and molecular genetics have
enabled more accurate diagnosis, and changed our concepts
of some established tumour types, while careful clinico-
pathological observations have defined the incidence and
natural history of each entity. A number of these tumours
are peculiar to younger age groups. Other tumours are
found throughout life, but when occurring in infancy and
childhood behave differently from the identical lesion in
adults, with a benign outcome sometimes belying apparently
aggressive histology. This is particularly so for the fibroma-
toses and fibrosarcoma, which form the subject of this
review.

FIBROMATOSIS AND FIBROMATOSIS-LIKE
LESIONS

The fibromatoses are characterised by proliferation of
fibroblasts and myofibroblasts with marked collagen pro-
duction. The cells are spindle-shaped or oval, bland and
uniform, without pleomorphism or giant cells. Clinically,
they are hard tumours which can infiltrate locally and recur,
sometimes repeatedly and especially when incompletely
excised, but which do not metastasise so that they are tech-
nically benign. However, when affecting vital structures, es-
pecially in head and neck, intra-abdominal or intrathoracic
locations, they can be fatal because of inoperability. The
common or desmoid-type fibromatoses can occur in any
site, although the superficial ones are rarely seen in children.
A number of childhood entities—infantile digital fibromato-
sis, hereditary gingival fibromatosis, fibromatosis colli—are
localised and probably represent distinct disease processes.
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Infantile myofibromatosis is sometimes included within the
fibromatosis category but is probably also a separate entity.
Ultrastructurally [3], the fibroblasts and myofibroblasts in
these lesions display a range of synthetic activity, manifested
maximally by abundant dilated rough endoplasmic reticu-
lum, which is related to type and amount of stroma.
Immunohistochemically, they show vimentin and actin posi-
tivity and some display desmin, according to the subset of
myofibroblast [4]. No aetiological factors are known, but
cytogenetic abnormalities including loss of Y chromosome
and abnormalities of 5q have been described in penile and
palmar and deeper desmoids [5]. 5q abnormalities have also
been found in patients with Gardner’s syndrome
(abdominal desmotd and intestinal polyposis) [5].

Desmoid-rvpe fibromatosts [6]

This type usually arises as a solid mass in skeletal muscle
or adjacent fascia or periosteum. It is found from birth to
5 years (mostly before the age of two), in the shoulder and
upper arm, thigh or head and neck region, where sites of
predilection include tongue, mandible and mastoid process,
on occasion with involvement of the adjacent bone. Intra-
abdominal fibromatosis, and some examples with multiple
tumours, can be associated with Gardner’s syndrome. The
lesion is non-encapsulated, and infiltrates subcutaneous fat,
sometimes reaching 10 ¢m in size. Histologically, several
patterns reflect stages in the differentiation of fibroblasts.
The immature or diffuse type (Figure 1), mostly seen in the
youngest infants, is rather cellular, with primitive looking
fibroblasts dispersed in a myxoid stroma, and infiltrates dif-
fusely with lymphocytic infiltration and fat which replaces
the muscle. The second form, which may overlap with the
diffuse type, has more mature appearing fibroblasts in
bundles and fascicles in a collagenous stroma; more cellular
examples resemble infantile fibrosarcoma and have been
described as the aggressive type of infantile fibromatosis [6].
Less cellular examples (Figure 2) occur in older children
and resemble adult type desmoids.

Infantile digital fibromatosis

This type appears in the first 12 months, and sporadically
later, as a smooth-contoured nodule, mostly on the distal or
middle phalanges of the 3rd, 4th or 5th fingers or toes. The
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Table 1. Fibroblastic and myofibroblastic tumours and pseudotumours in paediatric age groups

Fibrous hamartoma of infancy

Pseudosarcomatous lesions

Fasciitides
Nodular fasciitis
Cranial fasciitis

Inflammatory myofibroblastic tumour
Lung (inflammatory pseudotumour)
Bladder (fibromyxoid tumour)
Soft tissue

Calcifying fibrous pseudotumour

Fibromatosis and fibromatosis-like lesions
Desmoid fibromatosis
Superficial
Deep

Palmar, plantar, penile
Intra-abdominal
Extra-abdominal
Fibromatosis colli

Infantile digital fibromatosis

Juvenile hyaline fibromatosis

Gingival fibromatosis

Calcifying aponeurotic fibroma

Infantile myofibroma and myofibromatosis

Fibrohistiocytic tumours
Giant cell fibroblastoma
Dermatofibrosarcoma protuberans
Plexiform fibrohistiocytic tumour
Angiomatoid fibrous histiocytoma

Fibrosarcoma
Congenital and infantile fibrosarcoma
Inflammatory fibrosarcoma
Infantile rhabdomyofibrosarcoma
Low grade fibromyxoid sarcoma
Sclerosing epithelioid fibrosarcoma

lesions may be multiple on one or more digits or extremi-
ties, but are rarely found on the sole or palm. They form
circumscribed, firm, white masses of collagen, with inter-
spersed uniform fibroblasts, extending deep into dermis.
Some but not all of the fibroblastic and myofibroblastic cells
contain the distinctive round, eosinophilic intracytoplasmic
PAS-negative inclusions [7], 3-15 um in diameter, which
are possibly derived from actin microfilaments (Figure 3).
Once thought to be exclusive to infantile digital fibromato-
sis, similar inclusions have now been reported in a variety of
other soft tissue lesions with a myofibroblastic or smooth
muscle component [8]. In approximately 60% of cases of
infantile digital fibromatosis there is recurrence, either at the
same site or as a new lesion in an adjacent digit, and usually
within a few weeks. However, untreated lesions regress and
the outcome is excellent.

Juvenile hyaline fibromatosis

This type is very rare, with only approximately 30 pub-
lished cases in the literature, but may overlap with infantile
systemic hyalinosis [9]. An autosomal recessive hereditary
disease, it appears between 2 and 5 years of age, with new
lesions continuing to form into adult life. There are multiple
skin papules or nodules up to 5 cm in diameter, involving
the head and neck (especially nose, ears and scalp), back
and extremities. Sometimes there is bony involvement and
muscle weakness, and MRI (magnetic resonance imaging)
may be of value in assessing these cases [10]. The lesions,
located in dermis, subcutis or gingiva, are poorly circum-
scribed masses of bland spindle cells, evenly dispersed in a
homogenous pale or eosinophilic hyaline stroma (Figure 4),
the proportion of which increases in older lesions.
Treatment is surgical.

Figure 1. Desmoid-type fibromatosis of infantile type, with plump spindle cells in fascicles. H&E x 66.
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Figure 2. Desmoid-type fibromatosis, adult type, showing evenly dispersed slender myofibroblasts, mast cells and character-
istic slit-like vessels with microhaemorrhages. This is from a lesion involving the inguinal region of a 5 year old boy. H&E x 66.

Gingival fibromatosis

This type is sporadic or, in around 36% of cases [11],
familial with autosomal dominant or recessive inheritance.
There is a slow-growing enlargement of the gums, which
can be extensive and bilateral. It is frequently an isolated
condition, but has been noted in examples of several rare
eponymous syndromes, including those of Zimmermann-
Laband (swelling of perioral tissues, nail hypo/aplasia, and
abnormalities of terminal phalanges) [12] and Klippel-
Trenaunay-Weber [13]. Gingival fibromatosis has also been
associated with hypertrichosis and mental retardation [12],
and in one patient with hearing deficiencies, hypertelorism,
and supernumerary teeth [14].

Calcifving aponeurotic fibroma

This fibroma was previously known as juvenile aponeuro-
tic fibroma [15]. It presents as a slowly growing firm pain-
less mass in the hands or feet. Most examples occur in
childhood or adolescence (median age of 12 years), and
involve the hands, usually affecting the palm or fingers; ap-
proximately 15% arise in the feet, particularly in plantar or
ankle regions. Sporadic sites include forearm, popliteal
fossa, elbow, supraclavicular region, and lower back, gener-
ally with attachment to tendons or fasciae. The lesion is
pale, up to 3.5 cm in diameter, with processes extending
into subcutaneous fat and infiltrating around vessels and
nerves. It is composed of fibrous tissue with bland plump

myofibroblasts, sometimes in a linear or palisaded arrange-
ment (especially near calcified areas), with variable amounts
of focally hyalinised collagen. In addition, there are centrally
located foci of calcification (detectable radiologically as a
stippled pattern) and cartilage formation [16], sometimes
with giant cells, and rarely with ossification especially in
older children. The lesion is usually cured by excision, but
occasionally recurs.

Fibromatosis colli

This type appears after the second week of life as a firm
white mass in the sternal or clavicular portion of the lower
third of the sternomastoid muscle. It is more frequent on
the right side and in male infants. Perhaps half the cases
arise following a breech or forceps delivery, but the oc-
casional association with other malformations suggests that
at least some examples are hamartomatous. This is a dif-
fuse, bland, fibroblastic proliferation of varying cellularity
and sclerosis, interspersed with residual atrophic and regen-
erating muscle fibres. Inflammation, necrosis, cytologic aty-
pia and mitoses are lacking. After its initial rapid growth,
the mass remains static but eventually regresses over a
period of a year or so, without recurrence. Some, however,
persist, and may require surgery, especially when torticollis
occurs in the later phases.

Figure 3. Infantile digital fibromatosis, from a lesion on the ring finger of a 1 year old. Several cells contain rounded cyto-
plasmic inclusions. H&E x 200.
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Figure 4. Juvenile hyaline fibromatosis, from a slowly growing subcutaneous nodule on the back of a 2 year old girl. This area
shows abundant homogeneous, hyalinised stroma with scattered inactive fibroblasts. H&E x 66.

MYOFIBROMA AND MYOFIBROMATOSIS

This lesion, first described as congenital generalised fibro-
matosis, occurs in solitary and, less commonly, multicentric
forms, and usually appears in the first year of life
(particularly in the first 3 months), although it is seen from
time to time in older children and also in adults. Some
examples are familial. Solitary lesions occur on extremities
or trunk and in the head and neck. When multiple, the pro-
cess also involves deeper soft tissues, bones, and viscera
including lung, GI tract, and myocardium, producing rel-
evant symptoms. The cutaneous nodules, located in the der-
mis, can be large, some reaching 8 cm in diameter.
Microscopically, myofibromas are unencapsulated and often
display a zoning phenomenon. The central zone has sheets
of polygonal cells (Figure 5) with scanty cytoplasm and
mitoses, and peripherally there are bundles of smooth
muscle-like cells (which are generally desmin-negative but
actin-positive) arranged in short fascicles, with wvariable
amounts of collagen. Other features seen include necrosis,
calcification, and mature fat. There is often a characteristic
haemangiopericytomatous vascular pattern in the centre of
the tumour, sometimes with intravascular spread, and a re-
lationship with infantile haemangiopericytoma has been pos-
tulated [17-19]. Solitary lesions sometimes undergo
spontaneous regression, and this and the characteristic
necrosis are possibly mediated by massive apoptotic cell

death [20]. The lesion rarely recurs and the prognosis is
good except for those patients with multiple visceral lesions.

FIBROSARCOMA

Fibrosarcoma is a malignant tumour showing purely
fibroblastic and myofibroblastic differentiation, and differs
from fibromatosis in having cellular pleomorphism, atypia
and increased mitotic activity, as well as metastatic poten-
tial. However, fibrosarcoma before the age of 4 years is
much less likely to metastasise than those in adults and
indeed has more in common with infantile forms of fibro-
matosis. With increasing age, fibrosarcomas tend to behave
more like their adult counterparts.

Congeniral and infantile fibrosarcoma (CIFS)

CIFS [21] includes cases formerly considered separately
as confined to congenital or infantile age groups [22-28].
This is a relatively rare tumour which appears usually in the
first year of life, especially in the first 3 months, and nearly
always before 4 years, and slightly more commonly in
males. It presents as a painless, rapidly growing swelling
which arises in deep soft tissues, and can become very large:
some examples have reached a diameter of 20 cm, with ero-
sion of the adjacent bone. The distal limbs are the usual lo-
cations, with fewer cases in the trunk or head and neck.
The tumour has parallel or herring-bone fascicles of solidly
packed, relatively uniform hyperchromatic spindle cells;

Figure 5. Infantile myofibroma. A cutanecous, centrally necrotic nodule on the shoulder of a girl aged 2 years. Polygonal cells,
with haemangiopericytomatous pattern, merge into myoid spindle cell bundles. H&E x 66.



2098

C. Fisher

Figure 6. Infantile fibrosarcoma. This tumour, which involved the arm of a 2 year old boy, is composed of fascicles of closely
packed spindle cells with mitoses. H&E x 132.

mitotic figures are quite common (Figure 6), but significant
cytologic atypia is exceptional. The stroma has variable
amounts of collagen, and a lymphocytic infiltrate, and
haemorrhage (especially in vascular areas) and necrosis can
be seen. Ultrastructurally, the cells are fibroblastic but
immunohistochemistry [28] shows myofibroblastic differen-
tiation in some with muscle specific actin and smooth
muscle actin in 30% of cases, and desmin in 25%. CD34
and S100 protein positivity have been noted in a few
examples. Chromosomal abnormalities reported in cases of
infantile fibrosarcoma include trisomy 11 [29}, random
gains of chromosomes 8, 11, 17 and 20 [30-32], deletion of
long arm of 17 [33]; and a t(12; 13) translocation [34].
This does not necessarily relate to malignant potential, as
non-malignant tumours can have clonal chromosomal
abnormalities in over a third of cases [35].

The diagnostic features are the uniformity of the cells, the
solid growth pattern and fascicular arrangement with a
lymphocytic infiltrate, and the absence of specific differen-
tiation indicative of other tumour types. Compared with
fibromatosis, CIFS is generally more cellular, more mitoti-
cally active and destructively expansile. However, cellular
forms of fibromatosis can be virtually indistinguishable from
fibrosarcoma, and tumours can start with the appearances
of one and recur as the other. Measurement of proliferative
activity (PCNA, p53 and DNA flow cytometry) [36] as well
as AgNoRs [37], can sometimes assist the diagnosis. The
distinction from fibromatosis is not necessarily critical, as
both will behave and be managed more or less similarly (i.e.
by adequate local excision), but it is important not to miss
other, more aggressive malignancies such as rhabdomyosar-
coma, synovial sarcoma and malignant peripheral nerve
sheath tumour [38]. Therefore, in addition to careful mor-
phological assessment, such tumours should routinely be
examined by immunohistochemistry with a panel of appro-
priate antibodies, and samples taken from the fresh surgical
specimen for electron microscopy and cytogenetic studies.
Fibrosarcoma with marked inflammation also needs distinc-
tion, on morphological grounds, from inflammatory myofi-
broblastic tumour (see below).

The recurrence rate in CIFS is up to 30%, but metastases
are rare, with a frequency of around 5% in published series
(24, 25]. Indeed, no metastases were found in one recent
series of 26 cases with adequate follow-up [39], although 6

of these patients died because of local complications of the
tumour. Most cases of CIFS are diploid [39] and, unlike
adult fibrosarcoma, the overall clinical course is favourable,
with up to 94% 5 year survival, so that doubt has been cast
on its terminology [39]. It can perhaps be regarded as a
tumour of ‘borderline’ or low malignant potential, like most
of the fibrohistiocytic tumours of this age group (Table 1).
Despite the rapid growth and large size, the majority can be
cured by wide local excision or amputation where unavoid-
able. No prognostic clinical or histological features have
been identified for recurrence but, as with other soft tissue
tumours, the ones which did recur had less radical and pre-
sumably inadequate initial treatment. Adjuvant radiotherapy
and chemotherapy might only be indicated for inoperable,
recurrent or metastatic cases.

Adult type fibrosarcoma

This type occurs in older children and differs from conge-
nital-infantile fibrosarcoma both histologically, by the pre-
sence of gradable atypia and pleomorphism, and clinically
by aggressive behaviour related to the usual factors of size,
grade and depth from skin surface.

Recently described variants of fibrosarcoma

Inflammatory fibrosarcoma [40] is a tumour which
involves principally the mesentery and retroperitoneum, but
has also been described in the mediastinum, liver, dia-
phragm and abdominal wall, with a peak incidence in the
first decade. In addition to focally atypical fibroblasts and
myofibroblasts in sweeping fascicles or whorls, it displays
marked inflammation, chiefly with plasma cells, and fibrosis
and calcification. The lesional tissue can infiltrate through
the bowel wall, causing mucosal ulceration. In the AFIP
series [40], with follow up of 27 cases, 10 (37%) recurred,
and 3 (11%) metastasised to lung or brain; 5 patients
(19%) died of disease in a median time of 24 months.

This tumour requires distinction from inflammatory myo-
fibroblastic tumour (inflammatory pseudotumour) [41],
with which there may be some overlap. The latter has fascii-
tis-like, fascicular or sclerosing patterns, and is reported in
the lung, bladder, head and neck and soft tissues, with a
peak incidence in the second quinquennium. It has some-
what similar histological appearances to inflammatory fibro-
sarcoma, but lacks its pleomorphic nuclei, prominent
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nucleoli and atypical mitoses. However, the clinical and
pathological distinction between the two is not at present
wholly clear cut.

3 patients, 2 females and 1 male between 1 and 3 years
old, have been described with a predominantly fibrosarco-
matous, desmoplastic and fascicular spindle-cell sarcoma,
resembling infantile fibrosarcoma, but with ultrastructural
and immunohistochemical evidence of rhabdomyoblastic
differentiation, termed infantile rhabdomyofibrosarcoma
[42]. Cytogenetically, these tumours displayed monosomy
19 (2/2), or monosomy 22 (1/2), thus differing from conge-
nital fibrosarcoma and from the various rhabdomyosarcoma
subtypes. Also, this neoplasm differs in several other
respects from the recently described spindle-cell rhabdo-
myosarcoma [43]. Of the children, 2 died with metastases
in 2 years, the other is alive but has local recurrence. The
authors have suggested that the small numbers of infantile
fibrosarcomas which metastasise might represent those
which have rhabdomyoblastic differentiation.

Two further newly recognised variants of fibrosarcoma
are only rarely encountered in childhood. Low grade fibro-
myxoid sarcoma [44] occurs in deeper soft tissues or abdo-
men, mostly of young adults and is characterised by benign-
looking histology, which closely resembles that of desmoid
fibromatosis but with a prolonged history of multiple recur-
rences and eventual metastasis, usually to lung. Sclerosing
epithelioid fibrosarcoma [45], which arises in limbs and
limb girdles, is composed of spindle and epithelioid fibro-
blasts and simulates an infiltrating carcinoma. This is also
regarded as of low grade malignancy although approxi-
mately half the reported cases recurred, and over 40%
metastasised.
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