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ABSTRACT  Prenatal ultrasonography at 24 weeks disclosed a fetus with
a large mass protruding from the occiput. The mass was an invasive, undiffer-
entiated mesenchymal neoplasm of the scalp associated with a defect in the
occipital bone (cranium bifidum). The tumor may have derived from neural
crest at the site of rhombencephalic closure. The tumor itself would seem to be
a sporadic event, but the cranium bifidum may imply a recurrence risk of 2—

3% for future pregnancies.

A wide variety of congenital tumors have
been found in term infants (Bolande, ’76).
Neoplasms in the neonate are estimated to
occur in 1:27,400 live births (Bader and
Miller, ’79), but many of these display rela-
tively benign behavior (Bolande, *76). With
the use of prenatal ultrasonography, sizable
tumors have been detected as early as the
second trimester (Levi, ’79). We report here a
24-week fetus with a prenatally detected
large, invasive neoplasm of the scalp associ-
ated with a defect in the occipital bone.

CASE REPORT

A 28-year-old Caucasian gravida-2, abor-
tus-1 woman had an unremarkable preg-
nancy. She was employed as a dental hy-
gienist but had no exposure to ionizing radia-
tion. She drank one alcoholic drink per
month, took acetaminophen infrequently
during the implantation period, took pre-
natal vitamins from the second month of ges-
tation, and did not smoke tobacco. As a
teenager and adult she had lived in two
Michigan cities in which widespread envi-
ronmental contamination from chemical
manufacturing plants has been suspected.
There was no history of neural tube defects
or childhood neoplasms among the first-, sec-
ond-, or third-degree relatives. At 23 weeks
gestation, a routine ultrasonogram disclosed
a large mass on the posterior aspect of the
fetal head. The pregnancy was electively ter-
minated on the 166th postmenstrual day.

GROSS EXAMINATION

The 564-gm, nonmacerated female fetus
was normally grown for the gestational age.
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There was a 45 x 60 x 35 mm (55.5 gm)
mass over the occiput (Fig. 1a), extending
over the left side of the head anterior to the
auditory meatus (Fig. 1b). The left pinna was
undeveloped but the auditory canal was pat-
ent. The right ear and side of the head were
normal. The mass was trilobed, with a soft
superior portion and two firm lower portions
that were separated in the midoccipital line
by a membrane-covered fossa. The superior
lobe was covered by intact scalp, but the api-
ces of the inferior lobes were eroded, expos-
ing pale tan tissue at the surface. At no point
was the mass adherent to the underlying
muscle or periosteum.

The tumor was composed of solid tissue
intermixed with large and small cystic spaces
and hemorrhage. The margins of the supe-
rior lobe were distinct, but the margins of
the inferior lobes, particularly the left, were
quite indistinct and appeared to blend with
the adjacent normal subcutaneous tissue.

There was a 10 X 6 mm hiatus in the lower
portion of the occipital bone (Fig. 1c) but there
was no protrusion of intracranial contents
out of or extension of tumor into this hole.
The skull plates and their contours were nor-
mal, although there was a small dura/perios-
teum-bridged gap in the left lambdoidal su-
ture.

The gross appearance and weight of the
brain were normal for the gestational age
(Fig. 1d). Eisewhere, there was mild microg-
nathia but no other malformation or defor-
mation of the craniofacies, neck, thorax,
abdomen, genitals, back, or extremities. De-
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Fig. 1. Malignant neoplasm of scalp. a. Right lateral view of fetus showing normal pinna
and a mass protruding from occiput. b. Left lateral view showing deformity of soft tissues and
anterior extension of mass with failure of development of left pinna (arrow). ¢. Bony defect in
occiput after removal of brain and mass. d. Left parietal bone removed, showing fungating

mass posteriorly and normal brain.

tailed dissection of the cervieal, thoracic, ab-
dominal, and pelvic viscera showed no
abnormalities. No metastatic tumor was
found.

MICROSCOPIC EXAMINATION

Multiple sections of the neoplasm were
similar in that the grossly noted cysts were
less apparent and the mass appeared more
generally solid. Lining cells of the cysts were
flattened and nonspecific, save for a single
focus of ciliated, columnar epithelium. There
were areas with suggestions of primitive car-
tilage formation, but no teratomatous ele-

ments were found. The majority of the
neoplasm was composed of very primitive
malignant cells of two populations. There
were larger cells with abundant, eosinophilic
cytoplasm and large nuclei with sometimes
conspicuous nucleoli and smaller cells with
clear cytoplasm and smaller, denser nuclei.
In some areas, the two populations were in-
termingled; in other areas, they aggregated
with the larger cells in nests, surrounded by
the smaller ones (Fig. 2a). Immunohisto-
chemical stain for S-100 protein was strongly
positive in the cytoplasm and nuclei of the
large cells; the smaller cells were largely
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nonreactive (Fig. 2b). Glial fibrillary acidic
protein and keratin stains were negative.

Ultrastructurally, the tumor cells were
closely packed and separated form one an-
other by flocculant and fibrillary material
and collagen fibrils. Closely apposed cell pro-
cesses occasionally displayed rudimentary
intercellular junctions (Fig. 2c¢). The cyto-
plasm contained variable numbers of inter-
mediate filaments measuring 10-12 nm in
diameter, prominent, focally dilated rough
endoplasmic reticulum, mitochondria, and
rare tubular inclusions (Fig. 2c,d). The nu-
clear membrane was often invaginated (Fig.
2d). Cytoplasmic tubular inclusions were
rarely seen.

DISCUSSION

This fetus had a primitive and invasive
neoplasm of the scalp associated with a siz-
able defect of the occipital bone. From its
gross appearance, the tumor was at first
thought to be a teratoma originating in the
posterior midline, but this could not be sub-
stantiated on multiple sections and stains.
The tumor cells were poorly differentiated
without any specific histologic or ultrastruc-
tural features that would allow classification
of the neoplasm. The only distinct expression
of the neoplastic cells was their positive
staining for S-100 protein. This protein is
found in astrocytes, oligodendrocytes and
neurons in the central nervous system and
in Schwann cells in the peripheral nervous
system. It is also present in a number of
tumors of neural crest derivation (Stefansson
et al., ’82), chondrocytic tumors (Nakamura
et al., ’83), and a few other tumors such as
mixed tumors of salivary gland and benign
and malignant tumors of breast (Nakajima
et al., ’82). The location of this tumor, its
histologic and ultrastructural features, and
its negative staining for glial fibrillary acidic
protein and keratin rule out glial neoplasm,
meningioma and most of the tumors known
to contain S-100 protein. However, we can
not entirely rule out partial cartilaginous dif-
ferentiation, expressed mainly by the larger
cells of this otherwise undifferentiated mes-
enchymal neoplasm.

The S-100 protein staining and the associ-
ation of the tumor with the skull defect sug-
gest the possibility that the origin of the
tumor was neural crest at the margin of
rhombencephalic closure. The region of the
defect is just rostral to the site of first closure
of the neural tube and the adjacent somites
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give rise to the supraoccipital portion of the
occipital bone (Lemire et al., ’75). Cephalad
from these somites, the “mesodermal” tis-
sues are derived from neural crest (Johnston
et al., *77). In this fetus, neural tube closure
occurred, as determined by an intact rhomb-
encephalon, but the formation of an epider-
mal (skin) covering of the neural tube is less
sure. It is possible that an early proliferation
of cells in the posterior midline could have
disturbed the evolution of the skin in this
region and also interfered with emplacement
of somite-derived tissues, producing the oc-
cipital defect. On the other hand, the occipi-
tal defect may have been primary, with later
malignant transformation of rests of neural
crest or other mesencyme.

Another puzzling feature of this case is the
virtual aplasia of the left pinna with preser-
vation of the external auditory metus. The
pinna forms from surface hillocks on either
side of the first branchial cleft. If the neo-
plasm had extended into the region of the
branchial cleft at such an early stage of de-
velopment as to prevent formation of the ear
hillocks, it seems inconceivable that the au-
ditory meatus could have developed nor-
mally. On the other hand, if the tumor
extension into the region was delayed be-
yond the time of pinna formation, it seems
likely that the formed pinna would be car-
ried, more or less intact, on the surface of the
expanding tumor. We can offer no resolution
to this apparent paradox.

Perhaps more important than a precise his-
tologic classification of the neoplasm is the
need to distinguish it from lesions that may
look similar on prenatal ultrasonograms.
Cystic hygroma and encephalocele were the
main diagnostic considerations in this case
and led to the termination of the pregnancy.
These two lesions may be isolated occur-
rences or they may be part of multiple anom-
aly syndromes with genetic implications.
Whether or not cranium bifidum, with or
without occipital encephalocele, is part of the
neural tube defect spectrum that includes
aneneephaly and myeloschisis is not estab-
lished (Lemire et al., *75). The latter malfor-
mations are defects of neurulation while in
cranium bifidum, as seen in this case, neu-
rulation has been completed. However, be-
cause of the uncertainty a conservative
estimate of 2-3% for the recurrence risk,
based on a possible multifactorial etiology of
cranium bifidum, was proposed by our ge-
netic consultants. The mother was advised to
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have fetal ultrasonography in future preg-
nancies with an eye to detecting encephalo-
cele or one of the more common neural tube
defects. On an empiric basis, the risk for hav-
ing another fetus with a scalp tumor would
seem to be negligible since this is the only
case of this lesion that we have been able to
discover.
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Fig. 2. Malignant neoplasm of scalp. a. Section of
neoplasm with nodules of large, rounder cells separated
by strands of smaller, more spindled cells. Mitoses are
found in both components (H & E; x132). b. 8-100-stained
area with larger, positive cells admixed with smaller,
negative cells (S-100, 1:1,000 dilution; %208). ¢. Tumor
cells separated by collagen (arrow) are occasionally joined

together by rudimentary junctional complexes (arrow-
head and inset) (x17,750; inset x24,800). d. Intracyto-
plasmic fibrils, rough endoplasmic reticalum, and
mitochondria in tumor cell with convoluted nucleus
(x13,300). Inset: cytoplasmic tubular incisions are rare
(x42,500).





