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Case Report

Spontaneous Bone Formation at Craniectomy Site in a One Year Old Child
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Abstract
Cranioplasty following Decompressive craniectomy is a common procedure done to cover the bony defect of skull. Bone regen-

eration is a complex process of body involving several mechanisms. Sometimes even with bone replacement healing do not occur

leading to malunion and nonunion. We report a rare case of spontaneous cranial bone regeneration at craniectomy site in one year
old child.
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Introduction
Decompressive craniectomy (DC) is done in certain cases to

treat increased intracranial pressure refractory to medical management. Currently, it is standard practice to perform cranioplasty

after DC, although optimal timing still remains controversial. We
report a rare case of spontaneous cranial bone regeneration at craniectomy site in one year old child.

Case Description

1 year old child presented with history of fall from second floor.

The child was unresponsive since fall and had multiple episodes of
generalised tonic clonic seizures. At presentation the glasgow coma

scale (GCS) was 4/15 (E1M2V1). Computed Tomographic (CT) imaging of brain showed thick subdural hematoma (SDH) with mass
effect and midline shift. The child was immediately taken for right

frontotemporoparietal craniotomy with osteoplastic flap. During
surgery SDH was evacuated but brain was tense and bulging. In

erate hydrocephalus and new bone formation at the craniectomy
site. The bone growth did not cover the entire craniectomy defect

however it filled more than half of the defect and was easily felt

on palpation. Ventriculoperitoneal shunt was done followed by cranioplasty to cover the remaining defect. Post-operative stay of the
child in the hospital was uneventful.

Bone formation is actually a complex process involving several

factors at a microscopic level. Transforming growth factors-betas
(TGF-beta) have been demonstrated to be upregulated during osteoblast function in vitro and during cranial suture fusion in vivo.

These isoforms of TGF-beta were found to be upregulated dur-

ing a limited “window” of time corresponding to the period of active

calvarial reossification and expression of TGF-beta corresponded
to osteoblast activity within osteogenic fronts [1].

The concept of guided bone regeneration for reconstructing

view of raised intracranial pressure augmentative duraplasty was

bone defects in the cranium seems really inspiring. A study particu-

of uneventful hospital stay the child was discharged. Follow up

bone, because dural blockade in the dural and double expanded

done, bone flap was not replaced and skin closed in layers. Gradu-

ally the child improved to GCS 10/15 (E4M5V1). After one month
Magnetic Resonance Imaging of brain at one month showed craniectomy defect with frontal, parietal and occipital infarcts. Patient

was brought again after 4 months of discharge for cranioplasty.
A routine CT was done before cranioplasty which showed mod-

larly done to define the factors affecting osteogenesis in cranium
showed that the dura appeared to be the source of central new

polytetrafluoroethylene groups resulted in a significant decrease in
central bone density in both mature and immature animals. Para-

doxically, isolation of the pericranium in mature animals resulted
in a significant reduction in total new bone area, whereas pericra-
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nial contact appeared to enhance peripheral new bone formation.
It was interesting to note that the bone islands were formed in the

dura rather than in the periosteum showing dura is more osteogenic than the pericranium and dural bone production was significantly greater in immature compared to mature animals [2].

However, these findings are mainly based on animal studies

with little or no data on human studies. Practically cranioplasty in

infants is a very tricky situation with high rate of resorption. In patients under 24-months undergoing cranioplasty subdural collection, a lack of shunt placement, and increased time to cranioplasty
were associated with increased rates of resorption [3].

3 case reports have been published so far in which DC were

done in 7 year [4], 8 year [5] and 12 year [6] old patients for trau-

Based on a number of animal studies but lack of human studies

and very few case reports we would recommend that more studies
should be performed to understand the factors involved in complex process of spontaneous bone formation in human population.
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Figure 1: Computerised tomography imaging suggestive of
re-growth of bone at the craniectomy site defect.
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Figure 2: Operative image showing bone formation during
surgery.
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