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Case Report

Use of autologous comminuted calvarial fragments and
pedicled pericranial graft for single stage repair of frontal and
cranial base injury
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Frontal sinus fractures are usually caused motor vehicular accidents. Because of the

anatomic position of the frontal sinus and the enormous amount of force; these injuries

are often associated with injuries to skull base, intracranial, ocular, and maxillofacial

structures and thus has a large potential of complications. In present case we describe the

use of autologous comminuted calvarial fragments and pedicled pericranial graft for single

stage repair of frontal and cranial base injury.

Copyright ª 2013, Neurotrauma Society of India. All rights reserved.
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1. Introduction 2. Case report
T
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Frontal sinus fractures are usually caused motor vehicular

accidents and account for 5e12% of all maxillofacial

fractures.1e6 Because of the anatomic position of the frontal

sinus and the enormous amount of force; these injuries are

often associatedwith injuries to skull base, intracranial, ocular

andmaxillofacial structures 1 and thus has a large potential of

complications.2 In present case we describe the use of autolo-

gouscomminuted calvarial fragmentsandpedicledpericranial

graft for single stage repair of frontal and cranial base injury.
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A 55-year-male presented 6 h after road traffic accident. The

vehicle in which he was traveling had head on collusion with

another vehicle. He sustained multiple facial injuries. There

was history of loss of consciousness for 30 min, vomiting 3e4

episodes, nasal bleeding and left ear. On examination in

emergency room his vital were stable, general and systemic

examination was unremarkable except bilateral crepitations

on chest auscultation. Neurologically he was in altered sen-

sorium (GCS-E2, V3, M5), moving all four limbs equally and
m (A. Agrawal).
ty of India. All rights reserved.

mailto:dramitagrawal@gmail.com
mailto:dramit_in@yahoo.com
www.sciencedirect.com/science/journal/09730508
www.elsevier.com/locate/ijnt
http://dx.doi.org/10.1016/j.ijnt.2013.04.005
http://dx.doi.org/10.1016/j.ijnt.2013.04.005
http://dx.doi.org/10.1016/j.ijnt.2013.04.005


Fig. 1 e Pre-operative CT images showing extensive comminuted fractures involving frontal bone, anterior and posterior

table of frontal sinus and anterior cranial base with patchy frontal contusions and pneumocephalus.

Fig. 2 e Intra-operative photograph showing (A) extensive comminuted and depressed frontal bone fragments, (B) grossly

comminuted anterior, posterior tables of frontal sinus and cribriform plate and (C) grossly intact dura after removal of all

loose bone fragments and sinus mucosa.
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pupils were equal and reacting to light. Local examination

revealed a large laceration on right side of forehead and

depressed fragment on frontal bone. Pre-operative CT images

showing extensive comminuted fractures involving frontal

bone, anterior and posterior table of frontal sinus and anterior

cranial base with patchy frontal contusions and pneumo-

cephalus (Fig. 1). The patient was taken for emergency sur-

gery. Bicoronal scalp flap was raised. Frontal bone and

fracture were exposed (Fig. 2A). There was a depressed

comminuted fracture of frontal bone with multiple loose

fragments. All loose fragments and necrotic, unhealthy tissue

including shattered cribriform plate was removed (Fig. 2B
Fig. 3 e (A) Harvested well-vascularized pedicled pericranial flap

posterior table of frontal sinus to reconstruct cribriform plate an

cavity and (C) placement of pedicled pericranial graft over the b
and C). Almost all the posterior wall of the frontal sinus

involved in comminuted fracture and it needed to be removed

(Fig. 2C). The defect was thoroughly irrigated with diluted

povidone-iodine and plenty of normal saline. All loose bone

fragments were cleaned and washed with povidone-iodine

and normal saline. Pedicled pericranial graft was harvested

(Fig. 3A). Inner calvarial table fragment retrieved from frac-

tured frontal was used to reconstruct cribriform plate (Fig. 3B).

Pedicled pericranial graft was carpeted and secured over the

bone graft to isolate the nasal cavity and redundant frontal

sinuses from intracranial cavity (Fig. 3C). Utmost care was

taken to avoid kinking and tenting of the pedicle of the graft.
, (B) placement of bone fragment harvested from shattered

d for separation of the anterior skull base from the nasal

one fragment and raw surfaces.
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Fig. 4 e Follow up photograph (left) showing acceptable cosmetic result and (right) X ray showing well aligned bone

fragments and construction of the nasal roof.
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Gel foam was placed over the graft. Artificial dural graft was

placed over the intact dural to hold the bone fragments and

the graft was secured to the intact frontal bone margins.

Relatively larger loose fractured frontal bone fragments were

placed over the graft. The scalp flap was closed over these

fragments. Incision was closed in layers. A dressing with mild

pressure was placed to avoid unnecessary movements of the

bone fragments. Patientwas electively ventilated and could be

weaned off over next 48 h. He received intravenous broad

spectrum antibiotics for five days and anti-epileptics were

continued. The wound healed well with acceptable cosmetic

results and no other complication (Figs. 4 and 5).
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3. Discussion

Involvement of both outer and inner tables of frontal sinus

represent greater severity of impact thus resulting in fractures of

both plates, floor with bone fragmentation and

derangement.7e13 If left untreated there can be infectious and
Fig. 5 e Six months follow up photograph showing well

healed wound.
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other life threatening complicationsmore frequently after mul-

tiple fractures.1,14,15 To avoid these complications, early inter-

vention not onlymakes anatomical reconstruction posible16 but

alsohelps toprevent secondaryoperationsandreduce theriskof

infection.17 Management of these fractures require detailed

clinical and radiographic evaluation, prompt surgical interven-

tion (to excise any necrotic tissues inside or outside the cranial

cavity), brain isolation by meticulous dural closure, ablation of

the frontal air sinuses and repair of the bony defect.1,18 Recon-

struction and recontouring of these frontal and anterior skull

basedefectscanbe technicallychallenging19e21andthechoiceof

surgicalmanagement isusuallydecidedby the site andextent of

the damage.12 The basics of surgical management to repair

theses defects include (1) Separation of the anterior cranial base

from the nasal cavity (preferably with vascularized tissue), (2)

Thorough and completemucosal removal, (3) Use of autologous

materialpreferablycancelousbone) torepair thebonydefectand

(4) Also to restore the esthetics.1,4,19,22e27 Various factors favor

the use of autologous bone for reconstruction including a lower

incidence of graft loss, the mechanical, immunological, and

technical-graftingpropertiesofautologousbone.19e21,28e33Apart

from this autogenous local bone obviates second surgical inter-

vention, donor site morbidity10,28e30,34 and ideal particularly in

our circumstances where the finances may be a limiting

factor.28e30,34 In summary, the use of autologous comminuted

calvarial fragmentsandpedicledpericranial graft for singlestage

repair of frontal and cranial base injury in present case resulted

in good functional and esthetic outcome.
Conflicts of interest

All authors have none to declare.
r e f e r e n c e s

1. Metzinger SE, Metzinger RC. Complications of frontal sinus
fractures. Craniomaxillofac Trauma Reconstr. 2009;2:27e34.

http://dx.doi.org/10.1016/j.ijnt.2013.04.005
http://dx.doi.org/10.1016/j.ijnt.2013.04.005


t h e i n d i a n j o u r n a l o f n e u r o t r a uma 1 0 ( 2 0 1 3 ) 4 8e5 1 51

um
en

t w
as

 d
ow

nl
oa

de
d 

fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 U

na
ut

ho
riz

ed
 d

is
tr

ib
ut

io
n 

is
 s

tr
ic

tly
 p

ro
hi

bi
te

d.
2. Montovani JC, Nogueira EA, Ferreira FD, Lima Neto AC,
Nakajima V. Surgery of frontal sinus fractures: epidemiologic
study and evaluation of techniques. Braz J Otorhinolaryngol.
2006;72:204e209.

3. Manolidis S, Hollier Jr LH. Management of frontal sinus
fractures. Plast Reconstr Surg. 2007;120:32Se48S.

4. Metzinger SE, Guerra AB, Garcia RE. Frontal sinus fractures:
management guidelines. Facial Plast Surg: FPS.
2005;21:199e206.

5. Xie C, Mehendale N, Barrett D, Bui CJ, Metzinger SE. 30-year
retrospective review of frontal sinus fractures: the charity
hospital experience. J Craniomaxillofac Trauma. 2000;6:7e15.
discussion 16e18.

6. Luce EA. Frontal sinus fractures: guidelines to management.
Plast Reconstr Surg. 1987;80:500e510.

7. Donald PJ, Bernstein L. Compound frontal sinus injuries with
intracranial penetration. Laryngoscope. 1978;88:225e232.

8. Hybels RL, Newman MH. Posterior table fractures of the
frontal sinus: I. An experimental study. Laryngoscope.
1977;87:171e179.

9. Hybels RL. Posterior table fractures of the frontal sinus: II.
Clinical aspects. Laryngoscope. 1977;87:1740e1745.

10. Aydin S, Kucukyuruk B, Abuzayed B, Aydin S, Sanus GZ.
Cranioplasty: review of materials and techniques. J Neurosci
Rural Pract. 2011;2:162e167.

11. Adkins WY, Cassone RD, Putney FJ. Solitary frontal sinus
fracture. Laryngoscope. 1979;89:1099e1104.

12. Stanley Jr RB. Fractures of the frontal sinus. Clin Plast Surg.
1989;16:115e123.

13. Heller EM, Jacobs JB, Holliday RA. Evaluation of the
frontonasal duct in frontal sinus fractures. Head Neck.
1989;11:46e50.

14. Agrawal A, Joharapurkar SR. Neglected case of frontal sinus
fracture. Infect Dis Clin Pract. 2008;16:309e310.

15. Piek J. Surgical treatment of complex traumatic frontobasal
lesions: personal experience in 74 patients. Neurosurg Focus.
2000;9:e2.

16. Piotrowski WP, Beck-Mannagetta J. Surgical techniques in
orbital roof fractures: early treatment and results. Official
Publication of the European Association for Cranio-maxillo-
facial Surgery. J Craniomaxillofac Surg. 1995;23:6e11.

17. Converse JM, Hogan VM. Open-sky approach for reduction of
naso-orbital fractures. Case report. Plast Reconstr Surg.
1970;46:396e398.

18. EL-Rifaie KM, Taher AA. Frontobasal fractures. Guidelines to
management Egypt. J Plast Reconstr Surg. 2006;27:113e119.

19. Gil Z, Abergel A, Leider-Trejo L, et al. A comprehensive
algorithm for anterior skull base reconstruction after
oncological resections. Official Journal of North American
Skull Base Society [et al]. Skull base. 2007;17:25e37.

20. Ilankovan V, Jackson IT. Experience in the use of calvarial
bone grafts in orbital reconstruction. Br J Oral Maxillofac Surg.
1992;30:92e96.

21. Ducic Y. Titanium mesh and hydroxyapatite cement
cranioplasty: a report of 20 cases. Official Journal of the
American Association of Oral and Maxillofacial Surgeons. J
Oral Maxillofac Surg. 2002;60:272e276.

22. Tabaddor K, LaMorgese J. Complication of a large cranial
defect. Case report. J Neurosurg. 1976;44:506e508.

23. Artico M, Ferrante L, Pastore FS, et al. Bone autografting of the
calvaria and craniofacial skeleton: historical background,
surgical results in a series of 15 patients, and review of the
literature. Surg Neurol. 2003;60:71e79.

24. Neligan PC, Boyd JB. Reconstruction of the cranial base defect.
Clin Plast Surg. 1995;22:71e77.

25. Disa JJ, Robertson BC, Metzinger SE, Manson PN. Transverse
glabellar flap for obliteration/isolation of the nasofrontal duct
from the anterior cranial base.Ann Plast Surg. 1996;36:453e457.

26. Thaller SR, Donald P. The use of pericranial flaps in frontal
sinus fractures. Ann Plast Surg. 1994;32:284e287.

27. Yamamoto Y, Minakawa H, Yoshida T, et al. Role of bone graft
in reconstruction of skull base defect: is a bone graft
necessary. Skull Base Surg. 1993;3:223e229.

28. Agrawal A, Badhu B, Wakode P. Management of a case of
massive orbital fracture associated with intracranial injury.
Nigerian J Ophthalmol. 2008;15:13e16.

29. Agrawal A, Borle RM, Bhola N, Daga A, Bora S, Sachdeva S.
Multiple fractures involving the orbit and incidental finding of
large fourth ventricular epidermoid. J Craniofac Surg.
2009;20:261e262.

30. Rajendra PB, Mathew TP, Agrawal A, Sabharawal G.
Characteristics of associated craniofacial trauma in patients
with head injuries: an experience with 100 cases. J Emerg
Trauma Shock. 2009;2:89e94.

31. Earley MJ, Green MF, Milling MA. A critical appraisal of the use
of free flaps in primary reconstruction of combined scalp and
calvarial cancer defects. Br J Plast Surg. 1990;43:283e289.

32. Hendus J, Draf W, Bockmuhl U. Reconstruction of the
frontoorbital frame using split-thickness calvarial bone
grafts. Laryngorhinootologie. 2005;84:899e904.

33. Agrawal A, Baisakhiya N, Bhola N. Split calvarial graft to
repair the large frontal bone defect. J Maxillofac Oral Surg.
2010;9:166e169.

34. Agrawal A, Garg LN. Split calvarial bone graft for the
reconstruction of skull defects. J Surg Tech Case Rep.
2011;3:13e16.
T
hi

s 
do

c

http://dx.doi.org/10.1016/j.ijnt.2013.04.005
http://dx.doi.org/10.1016/j.ijnt.2013.04.005

	Use of autologous comminuted calvarial fragments and pedicled pericranial graft for single stage repair of frontal and cran ...
	1. Introduction
	2. Case report
	3. Discussion
	Conflicts of interest
	References


