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ABSTRACT: A growing skull fracture (GSF) or craniocerebral erosion or leptomeningeal cyst, is
characterized by progressive diastatic enlargement of fracture line. Growing skull fracture is a rare
neurological complication and accounts for 1.2-1.6% of the head injury patients. GSF is generally seen
in children less than 3 year of age. Authors present an atypical case of growing skull fracture in
comminuted type of skull fracture which was timely and successfully managed with very good
outcome. Atypical presentation, risk factors, etiopathogenesis, management and outcome in GSF is
discussed along with review of literature. Delayed diagnosis and improper treatment could worsen
this condition while timely surgical intervention can have excellent outcome.

KEYWORDS: Growing skull fracture, craniocerebral erosion, Childhood skull fracture, Leptomen-
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INTRODUCTION: A growing skull fracture (GSF) is also known as Leptomeningeal cyst, due to
development of a cystic mass lesion filled with cerebrospinal fluid. Skull fracture enlarges due to
rapid physiological growth of brain and CSF pulsations in the leptomeningeal mass underlying dural
tear. Growing fractures progressively increase in size and may be associated with an underlying dural
tear and arachnoid cyst formation. In the background of increasing pediatric head injuries especially
in present scenario, likelihood of GSF cannot be underestimated.

CASE REPORT: Authors describe a case of 12 month old female baby who presented with history of
accidental fall of an electric pole over her head followed by unconsciousness and convulsions. There
was palpable swelling over right side of scalp and a bony gap could also be appreciated. Patient was
initially resuscitated, stabilized and thoroughly investigated. Patient was anemic, malnourished with
presenting Glasgow coma score (GCS) of 5/15, so she was managed conservatively initially till her
condition stabilized. Her CT SCAN (Figure 1, 2, 3) showed following findings.

CT-SCAN study reveals fracture of right fronto-parietal bone and temporal bone with
displacement of fracture fragments. There is fracture of right petrous temporal bone. There was
moderate diffuse cerebral edema and tectorial bleed. Multifocal hemorrhagic contusions in right
frontoparietal and right temporal lobe with surrounding perilesional edema, subarachnoid bleed in
right sylvian fissure and in sulcal spaces at right frontoparietal region.

She was managed conservatively initially, her general condition gradually improved. Her level
of consciousness (GCS 12/15) also improved but scalp swelling and bony gap kept on increasing.
Surgical intervention was planned with aim to explore the wound in its extent, manage bony injury,
dural defect and contusion injury of the brain tissue accordingly.
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Surgical Findings: On making the scalp incision, gush of fluid, CSF, blood stains along with contused
brain matter filling the subcutaneous area of scalp came out (Figure 4, 5). A big bony gap was noted
in right frontoparietal region of scalp. There was 1cm to 4 cm gap along with free bony fragments in
the gap. On removing the bony fragments dural edges could not be defined as it was retracted
underneath the bone. Some nibbling of healthy bone was required to define the duramater edges on
both the sides. Assessment of dural gap was done and accordingly fascia lata from right thigh was
taken. The most important step of surgery is water-tight closure of the dural defect, as described in
previous studies.2345 Duroplasty was done as shown (figure 6). Patient showed gradual good
recovery in general condition and neurological symptoms. Left sided limb weakness improved from

grade 1 to grade 3.Patient become fully conscious except left 6th nerve paresis. Post-operative
recovery was uneventful. Patient had 3 regular monthly follow-up and showed continuous recovery
in motor as well as neurological symptoms, however left 6th nerve palsy still persists (Figure 7).

DISCUSSION: In 1816, John Hopkins described an infant with GSF following head trauma. Since then,
cases of GSF continue to appear in the literature under varied terminologies like leptomeningeal cyst,
traumatic meningocoele, cerebrocranial erosion, cephalohydrocoele, meningocoele spuria, etc.#67 The
exact etiopathological process of growing skull fracture is unclear. The single most important factor
in the pathogenesis of growing skull fracture is dural tear.589

In 1961, Lende and Erickson reviewed the literature on this subject and emphasised on four essential
features:
1. Skull fracture in infancy or early childhood;
2. Dural tear at the time of fracture;
3. Brain injury underlying the fracture; and
4. Subsequent enlargement of the fracture resulting in a cranial defect!0. Combination of these
factors alters the normal distribution of intracranial pressure and the bony defect acts like a
neosuture through which the dura along with brain herniates. Growing skull fracture
commonly involves the calvarial bones.

The typical patient with a growing skull fracture is younger than 3 years, has a subgaleal fluid
collection overlying the fracture, has a neurological deficit caused by the injury and has skull
radiographs that demonstrate a diastatic linear fracture with at least 3.5-mm separation of the bone
edgess. Etiology of GSF is multifactorial but the predominant factor in their causation is the presence
of lacerated dura mater.1112 The pulsatile force of the brain during its maximum growth will cause
cerebral or subarachnoid herniation through the lacerated dura which causes the fracture in the thin
skull to enlarge. This interposition of tissue prevents osteoblasts from migrating, inhibiting fracture
healing. The resorption of the adjacent bone by the continuous pressure from tissue herniation
through the bone gap adds to the progression of the fracture line.

Our patient differ from usual cases in terms of comminuted type of fracture, involvement of a
large area (Fronto-temporo-pareital), extensive dural defect, rupture of leptomeningeal cyst and
spillage of CSF along with contused brain underneath the galea aponeurotica.
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CONCLUSION: Presentation, outcome and long term recovery in a case of child are significantly
different from adults. A child has better neurological recovery power than adults. There is significant
bony reunion and remodeling capacity in children. With timely surgical intervention by watertight
duroplasty GSF was successfully managed with very good outcome.
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Image 3: Showing the dural defect being
delineated and covered by fascia graft
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Image no. 5: Showing the residual sixth cranial
nerve paresis at post-operative follow up
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