Cranium Bifidum Occultum
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An infant girl was referred for assessment and management of a large frontal skull defect.
She was born, after an uneventful pregnancy, by caesarian section to a 36-year-old
mother (G1P1). The procedure was performed electively for a breech presentation. Her
antenatal ultrasound had shown no specific abnormalities. The attending pediatrician
immediately noted a large bi-frontal (but predominantly left-sided) skull defect confluent
with a large anterior fontanelle. The overlying scalp was normal. APGARS were normal
and the clinical examination was otherwise unremarkable. Ultrasound confirmed that
there was no hydrocephalus and no other intracranial abnormality.

At initial neurosurgical evaluation, at 7 weeks age, the child showed a large bony defect
above the brow on the left and reaching to a large anterior fontanelle (Figures la & b).
The defect also extended onto the right of the midline. There was an asymmetric left-
sided mild bulging of the underlying frontal lobe into the defect. Neurological
examination and development were normal, however.

CT scanning in bony windows (Figures 2a - ¢) demonstrated a bone defect within the left
frontal bone. The coronal suture was intact and not widened. MRI (Figures 3a & b)
confirmed the herniation of the meninges and left frontal lobe through the defect in the
left frontal bone.

A delayed surgical repair was performed using a right parietal calvarial graft.
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Figure 1 a-b: Clinical images obtained at initial neurosurgical consultation at the age of

7 weeks. Note the bulge over the left fronto-parietal region on the frontal (a) and lateral
(b) photos.
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Figure 2 a-c: CT of the head utilizing ‘bone windowing’ - Axial image (a) demonstrates
a large left frontal bone defect continuous with the anterior fontanelle on higher slices (b)
with herniation of the intracranial contents. The coronal suture is intact and not widened.
Parasagittal CT reconstruction of the skull to the left of midline (c) confirms the left
frontal bone defect.



Figure 3 a and b: MRI of the brain - Axial (a) and coronal (b) T2-weighted iméges
showing herniation of the meninges and left frontal lobe through the bone defect.

Cranium bifidum is an abnormal osseous defect of the calvarium through which
herniation of meninges and brain tissue may occur. It occurs with mid-line
malformations such as myelomeningocoele, meningoencephalocoele or dermal sinus. [1]

The appearance of cranium bifidum (also known as cleft skull or enlarged parietal
foramina) is characterized by the unsuccessful midline migration of the cranial vault. [2]
To our knowledge only five previously reported cases of true cranium bifidum exist in
the literature.

During embryonal development the human skeleton undergoes two types of ossification.
Long bones undergo mainly endochondral ossification whereas other bones (frontal,
parietal and squamous parts of the temporal bones) undergo intra-membranous
ossification. [3] During intra-membranous ossification the skull bones undergo direct
ossification inside the vascularised membrane with the cranial bones growing and
migrating towards the midline during development to completely cover the brain. [3]

True cranium bifidum, as in this patient, denotes an abnormal osseous defect through
which there may be herniation of meninges and brain tissue of which only five cases have
been reported previously. The formation of cranium bifidum may be the result of



defective induction of the bone or failure of primary neural tube closure. [4,5] There are
also often some scalp abnormalities associated with the clinical diagnosis. [5] Midline
malformations such as myelomeningocoele, meningoencephalocoele, dermal sinus, or
dural arteriovenous malformations [6] may occur but were not present in this patient.
MRI is useful in identifying these.

Treatment of occult cranium bifidum is usually conservative due to the generally benign
natural history. [7] In some cases persistent cranium bifidum may warrant surgical
closure. [8] Any associated problems such as headaches or seizures are treated
appropriately in a supportive manner. The risk of penetrating injury to the brain is present
but small, however this may cause anxiety. Education of parents, teachers and later the
affected child to avoid risky behavior that could result in such injury is necessary and
usually sufficient. Contact sports should be avoided if the bony defect persists. [7]

True cranium bifidum is rare. Radiological recognition and assessment is important for
diagnosis, detecting associations, planning of potential surgery and further management
as well as further advising parents and the child, regarding lifestyle and sports.
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