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Abstract

Background: Craniectomies and cranioplasty are common neurosurgical
procedures performed after brain trauma, ischemia, tumor resection, or infection.
Post-cranioplasty autologous bone flap resorption may occur in patients after
delayed cranial reconstruction. The occurrence is usually low when bone flaps
are stored in subcutaneous abdominal tissue. We report a unique case of
post-cranioplasty cranial bone flap.

Case Description: We report a total autologous bone flap resorption in a 28-year-old
man with a history of alcohol abuse. He was found unconscious in his bedroom with a
head trauma of unknown mechanism. After an emergency room assessment, he was
diagnosed with an acute subdural hematoma and underwent to emergency surgical
drainage and a craniectomy. Three months later, a cranioplasty was performed
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and he exhibited exceptional outcomes. During a follow-up assessment, 7 months Website:
post-cranioplasty, total bone flap resorption was observed on computerized tomography www.surgicalneurologyint.com
image. DOI:

10.4103/sni.sni_388_17
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Conclusion: This case described an abnormal accelerated resorption of an
autologous bone flap cranioplasty inserted after 3 months. Thus, to avoid bone
flap resorption, an as early as possibly strategy may prevent this. Still, the exact
mechanisms underlying bone resorption are poorly understood.

Key Words: Autologous bone flap, cranioplasty, decompressive craniectomy,
resorption.

INTRODUCTION
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grafts can be sourced from ribs, iliac bones or, for optimal
cosmetic outcomes, explanted calvarial bones.*!

In the case of autologous calvarial bone, it is important
to preserve the bone flap for future re-implantation
(cranial reconstruction), and there are three storage
options:® placing the bone under subcutaneous abdominal
tissues, preserving the bone in the subgaleal space on
the craniotomy’s edges, or freezing the bone. Many
studies™ 131851 reported  various  advantages for the
subcutaneous abdominal tissue preservation. It is simple,
provides technical advantages over using of synthetic
prostheses, it has low costs (especially important in low- and
middle-income countries) and rates of complications, such
as infections, and it leads to less bone loss from absorption.
However, common complications include infection and
bone resorption by the abdominal wall.

IHere, we report a case of an unusual accelerated autologous
bone flap resorption after cranial reconstruction

CASE REPORT

A 28-year-old man, with history of chronic alcohol abuse
was found unconscious, with approximately 24 h after a
traumatic brain injury (TBI) of unknown mechanism. He
was admitted to our hospital for neurologic assessment and
management. As recommended by the American College
of Surgeons,™ his treatment followed the Advanced
Trauma Life Support Management of severe brain injury
protocol. A neurological examination revealed a Glasgow
Coma Scale score of 6 and left anisocoria. He underwent
brain computerized tomography (CT) that showed left
hemispheric swelling associated with a temporo-parietal
linear fracture and an acute subdural hemorrhage.

He was immediately transferred to the operating
room and, after balanced standard general anesthesia,
he received a left question mark incision and a
fronto-temporo-parictal craniectomy. After a durotomy
and acute subdural drainage, he underwent dura mater
reconstruction using galea aponcurotica. After standard
subcutaneous tissue and skin closures, the extracted
bone flap was bisected via osteotomy and both parts were
subcutaneously stored in his left abdomen.

Immediately after the procedure, the patient underwent
postoperative CT' scanning before his intensive care
unit (ICU) admission. This revealed an acute epidural
hematoma, so he was returned to operating room for
further neurosurgery. After standard balanced general
anesthesia, the question mark incision was reopened and
the hematoma was removed. No active bleeding site was
identified. After careful hemostasis, the skin flap was
sutured shut, and the patient was transferred to the ICU.

Because the patient presented diffuse brain edema, he
was postoperatively sedated for 2 days, at which point
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CT scanning confirmed that his condition had improved.
However, he was mildly sedated during the time of
extubation. He developed pneumonia due mechanical
ventilation, so he was tracheostomized and discharged from
ICU without mechanical ventilation. Seven days before his
hospital discharge, his tracheostomy cannula was withdrawn.

The patient underwent repeated neurological examinations
in the ICU. His pupils were anisocoric throughout his
hospitalization. His Glasgow Scale score improved to 10T
in the ICU and progressed until 15 after his ICU discharge.
No motor deficits were identified at discharge.

At his hospital discharge, which happened 33 days after
the first procedure, he was orientated and alert but still
had a left third cranial nerve deficit.

Cranioplasty and follow-up

One hundred and four days after craniectomy, the patient
underwent a cranioplasty with his two abdominally
stored autologous bone flaps. His head was positioned
in a horseshoe-shaped restraint and the question mark
incision was antiseptically reopened. A dissection was
made between the galea and the dura mater to isolate
the craniectomy’s border. The abdominal incision was
reopened to withdraw the bone flaps.

During evaluation, signs of bone resorption were detected
at the bone flaps temporal parts, but no corrections were
made due to the poor esthetic results typically obtained
from acrylic mold. Figure 1 shows the result obtained
immediately after the cranioplasty. No adverse events
were identified, though the patient received prophylactic
cefuroxime for 48 h.

Ten months after the craniectomy and 7 months after
the cranioplasty, the patient returned to the trauma clinic
with secondary bone defects related to near complete. It
reached almost 95% of bone flap resorption, as proven
in CT scan in Figures 2 and 3. External results can be
observed in Figures 4 and 5.

Figure |:Patient’s dimensional CT scan after cranioplasty — upper
vision of two bone flaps showed on the left side
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Figure 2:Tridimensional CT scan 7 months after cranioplasty — axial
vision of bone flap resorption

Figure 3:Dimensional CT scan 7 months after cranioplasty — upper
vision of bone flap resorption
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Figure 4:Patient’s frontal photograph picture 14 months and | week
after craniectomy and 10 months and 3 weeks after cranioplasty.
Patient is inpatient waiting list for second cranioplasty with
polyethylene

The patient is waiting for sccondary cranioplasty
with allogenic material and has made a seemly good
neurological recovery considering the primary situation
he had score 6 in Glasgow Outcome Scale — Extended.

DISCUSSION

One of the carliest and most remarkable descriptions
of successful bone flap storage in the abdomen was
published in 1920 by Kreinder™ A craniectomy was
performed in a 4-year-old boy who had experienced a
TBI and two bone flaps were placed in a pocked prepared

Figure 5: Patient’s lateral left-side photograph picture 14 months
and | week after craniectomy and 10 months and 3 weeks after

cranioplasty. Patient is inpatient waiting list for second cranioplasty
with polyethylene

in his left hypochondriac region. Two months later, he
underwent a cranioplasty with the bone flaps and had
an impressive outcome. Kreinder described no signs of
bone resorption before and after cranioplasty. However,
the theoretical advantages of storing bone flaps within
patients’” bodies have limited empirical support.!®!

Bone flap viability depends on several complex processes.
Revascularization, osteogenesis, osteoinduction, and
osteoconduction must be balanced. Revascularization
applies to the capillaries from the surrounding bone, dura,
and scalp that enter the bone flap, induce proliferation
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of granular tissue, and initiate osteoinduction,® in
which primitive mesenchymal cells are stimulated to
differentiate into osteoprogenitor cells. This in turn,
induces osteogenesis.'® When the bone starts growing
on a surface or down into pores, channels, and cavities,

the process is called osteoconduction.!!)

Movassaghi et al.!'"¥ studied 49 patients who underwent
post-craniectomy abdominal bone flap placements
and found that only eight required immediate bone
augmentation, with alloplastic materials, to achieve
satisfactory skull reconstruction. Of those eight, seven
had cranicctomy-cranioplasty intervals of more than
150 days. No cases of total bone resorption were
identified.

Certain  bone flap treatment methods, such as
irradiation, and deep-freezing, can denature proteins
involved in osteoinduction and osteoconduction,
and thus promote bone resorption.”!  Abdominal
storage can avoid this problem because it provides
histocompatibility and a environment, but this case
report does not confirm that.

Furthermore, several  studies®™'"l  have identified

independent risk factors for bone flap resorption including
multiple fractures, healing disturbances, post-cranioplasty
abscesses, youth, shunt dependency, and undergoing
a cranioplasty no later than 2 months of craniectomy.
It is difficult to compare these studies to this case
report in terms of outcomes because these studies used
deep-freezing rather than abdominal storage. However,
these studies reported that bone resorption occurred in
at most a minority of deep-freezing cases, whereas bone
resorption is a noted risk of abdominal placement!"”! and
other techniques. 29101924

Bone flap resorption is very common complication
after cranioplasty in children.B?Y Martin et al.l'%
described an unacceptably high complication rate after
re-implantation of the autologous bone following DC in
pediatric TBI patients, especially in young children up
to 7 years of age. In adults, like our patient, it is less
common. Shoakazemi et al.”? studying 100 patients
with long-term outcome of subcutancously preserved
autologous cranioplasty, described unacceptable bone
flap resorption in only 2 patients. Some authors®!?
describe the time of cranioplasty and neurological
recovery as important factors for bone flap resorption.
Hng et al'” analyzed 187 patients that underwent
delayed primary cranioplasty using cryopreserved
autologous bone and were available for evaluation
of described resorption, requiring revision surgery in
5.34% of the cases. In our case, even though using carly
cranioplasty, in adult patient, with good neurological
recovery, we verified an interesting and uncommon
presentation of complete resorption of a large autologous
bone flap.
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CONCLUSION

This case described an abnormal accelerated resorption
of an autologous bone flap cranioplasty inserted after
3 months. There is probably a window of opportunity
for bone re-implantation before the proteins involved in
osteoinduction and osteoconduction degrade. Still, the
exact mechanisms underlying bone resorption are poorly
understood and whether an earlier cranioplasty would
have avoided the resorption is unknown. Still, our case
shows that the time window for re-implantation may
not be as long as previously believed or at least that the
time-window is probably not the same for every patient.
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