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Giant Acute Extradural Hematoma following Titanium Mesh Cranioplasty
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Abstract

Background: Giant acute extradural hematoma following titanium mesh cranioplasty
is very rare. Case Report: We report a giant post-cranioplasty extradural hematoma
which required surgical evacuation and removal of titanium implant. The titanium mesh
cranioplasty was done for a post-craniectomy defect from right sided decompressive
craniectomy for right fronto-temporo-parietal acute subdural hematoma (aSDH) and
contusion. On surgical evacuation, patient recovered. Later on repeat titanium mesh
cranioplasty was done with no complications. Conclusion: This case report intends to
warn against a potential dangerous complication following cranioplasty in the postoperative period that must be kept in mind while doing post-operative care.
Keywords: Contusions, Decompressive Craniectomy, Hematoma, Skull, Surgical Mesh,
Titanium.

Introduction

flap was placed subcutaneously in the abdominal
wall. His ICU stay was complicated by ventilator
associated pneumonia which resolved on treatment.
The patient recovered with the Glasgow outcome
score (GOS) of 5 i.e. good recovery with some
impairment in cognition. In December 2019, he
presented to us with post-craniectomy defect for
cranioplasty. His pre-operative coagulation profile
was normal with platelet count: 1.5 lakhs/cumm,
prothrombin time (PT): 12 seconds, international
normalized ration (INR): 1.1, bleeding time: 2.5
minutes and activated partial thromboplastin time
(APTT): 36 seconds. No history of any previous
bleeding diathesis was present. Pre-operative
complete blood count, liver profile, kidney function
test were within normal limits. Patient was negative
for HIV, HBsAg and HCV viral marker profile.
Pre-operative hemoglobin was 13 g/dL. Patient
was operated in elective settings and titanium
mesh cranioplasty was done for craniectomy defect
[Fig.1]. Autologous bone flap placed in abdominal
wall was discarded due to its resorption leading to
inadequate craniectomy cover. Sub-galeal drain
was placed after meticulous hemostasis. Patient

Post-operative intracranial hematoma in the
form of giant extra-dural hematoma is a rare
complication after cranioplasty using titanium
mesh in a patient with normal coagulation profile.
Only few case reports of such a complication are
reported [1]. We report a case of giant extra-dural
hematoma following titanium mesh cranioplasty
that appeared in a patient on second post-operative
day due to scalp arterial bleeding.

Case Report
The patient was a 35 year old male who first
presented in September 2019 with a Glasgow Coma
Scale (GCS) score of 11 following a head injury due
to motor vehicle accident. Non-contrast computed
tomography (NCCT) scans revealed a right sided
fronto-temporo-parietal acute subdural hematoma
(aSDH) and right fronto-temporal contusion. After
resuscitation, patient was taken to the neurosurgery
emergency operation theater and a right sided frontotemporo-parietal decompressive craniectomy
was performed along with a tracheostomy. Bone
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was extubated and shifted to post-operative ward.
Post-operative CT scan done after 4 hours was
satisfactory. Sub-galeal drain was removed on
post-operative day (POD) 1. Post-operative blood
investigations sent after 12 hours showed normal
coagulation profile (hemoglobin 12.2 g/dL, platelet
count 1.7 lakhs/cumm, PT 13 sec, INR 1.2, APTT
35 seconds and bleeding time 2.8 minutes). On
POD 2, he developed sudden deterioration in
Glasgow coma scale (GCS) score from GCS of 15
to GCS of 11. Right pupil was dilated with sluggish
pupillary reflexes (both direct and indirect). CT scan
showed a huge scalp and extra-dural hematoma
and midline shift of 17 mm [Fig.2]. Patient was
immediately shifted to emergency OT and surgical
evacuation of extra-dural hematoma with removal
of titanium mesh was done. Intra-operatively,
scalp artery was identified as the bleeding source
that through the porous titanium mesh had caused
extra-dural hematoma. Subgaleal drain was
placed. Post-operatively GCS recovered to 15 and
CT scan showed no hematoma. Post-operative
period was uneventful. He was discharged on
10th post-operative day. Later in February 2020, a
repeat titanium mesh cranioplasty was done with
uneventful recovery.

(a)

(b)

(c)
Fig.1: (a) Pre-operative CT scan brain showing right frontotemporo-parietal craniectomy defect; (b) Pre-operative CT
scan with 3D reconstruction showing right fronto-temporoparietal craniectomy defect; (c) Intra-operative titanium
mesh cranioplasty before closure of scalp flap.

Discussion
Cranioplasty is a procedure performed for
reconstruction of craniectomy defects following
cranial surgeries or injuries. Cranioplasty is done
either in an autologous manner or by using artificial
meshes or implants. Accordingly, materials used
for cranioplasty can be classified as biological and
artificial or synthetic materials [2]. In autologous
cranioplasty, bones from cranium or from other
areas of the body are utilized. Synthetic materials
commonly used for cranioplasty are methyl
methacrylate (MMA), hydroxyapatite, titanium
mesh, alumina ceramics and polyetheretherketone
(PEEK) implant [3].

(a)

(b)

(c)

(d)

Fig.2: (a) Post-operative 3D reconstruction of skull showing
titanium mesh covering craniectomy defect; (b,c,d) Axial,
coronal and sagittal views respectively, showing giant extradural hematoma underlying titanium mesh with midline shift.

At our centre we use titanium mesh for
cranioplasty when autologous bone graft is not
available or suitable due to resorption or infection.
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Titanium mesh can either be used alone or it may
be combined with MMA or hydroxyapatite for
better cosmesis [3]. Titanium mesh cranioplasty
has better cosmetic results when compared to other
synthetic materials as quoted in several studies
[3,4]. Moreover, lowest infection rate is seen using
titanium implants [3,4]. It is costly and studies have
reported it to be heat conductive and it produces
imaging artifacts [5,6,7]. Due to its inert nature,
titanium has higher biocompatibility.

rapid deterioration of neurological status. Postoperative neurological monitoring and care is
essential for early detection and management of
such complication.
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Hemorrhagic complications following
cranioplasty consists of extra-dural hematoma,
sub-dural hematoma, intra-cerebral hemorrhage,
and extra-axial fluid collections that may require
evacuation [8]. Studies have reported the
hemorrhagic complications range from 2.5-7.5%
[9,10]. However, giant extradural hematoma
following cranioplasty is only reported in few case
reports [1].
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In our case, source of bleeding was scalp
artery. Due to permeable nature of mesh, the blood
percolated through it and caused the extra-dural
collection. Due to slow development of extra-dural
hematoma (EDH), neurological deterioration was
delayed. Titanium mesh cannot be attributed as the
cause of EDH in our case and we do not discourage
the use of titanium mesh for cranioplasty. This case
report intends to warn against a potential dangerous
complication following cranioplasty in the postoperative period that must be kept in mind while
doing post-operative care. Moreover, coagulation
profile of the patients planned for cranioplasty
must be evaluated both pre-operatively and postoperatively to rule out any bleeding diathesis which
may theoretically result in such complication.

Conclusion
Hemorrhagic complications following titanium
mesh cranioplasty are rare if proper hemostasis
is achieved intra-operatively. Scalp hemostasis
should be typically cared of as it may result in
gradual development of giant EDH leading to
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