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Autogenous Calvarial Particulate Bone Grafting in
Craniosynostosis

Seung Moon Chung, M.D.

Department of Plastic & Reconstructive Surgery, Kosin
University College of Medicine, Busan, Korea

Purpose: Autogenous particulate bone grafting is a type
of autogenous bone graft that consists of small particles of
cortical and cancellous bone. Autogenous particulate bone
grafting has been used for calvarial bone defect after
calvarial defect of craniosynostosis and prevention of
temporal depression after fronto-orbital advancement. The
results were followed up and studied for effectiveness of
autogenous calvarial particulate bone grafting.

Methods: Cranial vault remodeling and fronto-orbital
advancement was performed for six craniosynostosis
patient from August 2005 to October 2007. Autogenous
particulate bone grafting was harvested from endocortex of
separated cranial vault and if insufficient, from extocortex
of occipital region using Hudson brace & D'Errico cranio-
tomy bit and was grafted on the calvarial bone defect of
cranial vault and temporal hollow. Fibrin glues were added
to the harvested particulated bone for adherence and
shaping of paticles.

Results: Autogenous particulate bone grafting was
followed-up at least longer than | year. The calvarial bony
defects following primary cranial remodeling were suc-
cessfully covered and postoperative temporal depressions
after fronto-orbital advancement were also well prevented
by grafted particulated bone.

Conclusion: Autogenous calvarial particulate bone
graft can be harvested in infants and young children with

Received January 10, 2010
Revised November 3, 2010
Accepted November 19, 2010

Address Correspondence: Seung Moon Chung, M.D., Depart-
ment of Plastic & Reconstructive Surgery, Kosin University
College of Medicine, Amman-dong, Seo-gu, Busan 602-702,
Korea. Tel: 051) 990-6241/Fax: 051) 242-2349/E-mail: smch
ung4444@gmail.com

* o] =22 A 632} thaHd @ | 2ot 3] EA kTl ofl A A i
FE RS
* B A7 B

lo

B AL FO R FRHAS

=L

oAl

minimal donor site morbidity. It effectively heals cranial
defects in children and during fronto-orbital advancement
reduces the prevalence of osseous defects independent of
patient age. It's easy and effective method of reconstruc-
tion of calvarial defect.
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Fig. 1. Hudson brace & D'Errico bit, separated calvareal
bone after drilling and havested calvareal particulated bone.

Age Sex Diagnosis Reossification ~ Donor morbidity Grafted site

9-year M Unilateral coronal sysostosis Complete None Temporal region

8-month M Metopic synostosis Complete None Temporal region

2-year F Metopic synostosis Complete None Temporal region

l-year M Anterior plagiocephaly Complete None Temporal region, bony defect region
8-year M Posterior plagiocephaly Incomplete None Bony defect region

2-year M Multiple synostosis Complete None Temporal region, bony defect region
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Fig. 2. Autogneous calvareal particulated bone grating was
done on the temporal hollow after fronto-orbital advance-
ment with cranial vault remodeling. resorbable mesh plates
and screws were used for fixation.
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Fig. 3. An 8-month-old male patient with metopic synostosis. (Above) Preoperative view. (Below) Postoperative view after
autogneous calvareal particulated bone grating on the temporal hollow.
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Fig. 4. Postoperative view after autogneous calvarial parti- il
culated bone grating on the temporal hollow. I} JAL B2 £0] 0]9-2 Whsle TR O] e HEyg e

=

Fig. 5. A 9-year-old male pateint with deformational plagiocephaly. (Above) Preoperative and postoperative view after cranial
vault remodeling with autogneous calvareal particulated bone grating. Bone growth can be seen between the large repositioned
bones (Arrows). (Below) Preoperative and postoperative view.



o Mt X
N o
N2

U
me
X
> ek
E —1>

3 857 Bk 1A o] & 1
ZaEg TS o2 A7 ol et s

3‘%013\40]‘:“ o] ElA|& & skl om,

2 0|7} S0l Mt B b AdE B
2]m A7} (distraction osteogenesis)©| A}
HOU” vem Aeg Aol ol 4
ol 2 ]% ST ojulRe} =R o] AA ARl 2t
Xﬂﬁé*éﬂﬂoﬂt “HZO]E} Abe] o} 44 ool
o] &

o o

w
gl
;%i
ol
o
Y
=2
I
)
Y
N
X
o
> o
2
4
o &
e <
>.

= ‘ﬂo“ﬂ U]% X} (small partlcle) Fe =
% QT AMAE gia) elst vleln
S Hudson 7|75 o]-8&3to] AFsk 4= 1o
REah g RelolA W ZolA A0,
& Agel 297 Bk
HYsh= A2 Qlal w 4ol Ay
Al7ro] 48 FEEk® Hudson 7|15 ARS-
|t} ojuff AME-E+= D'Errico bit= 35
QFA sk E3t a1 ERof oA
izt oli= mlgiA} Wel= Be ol
7745 B MRS AU
. LeA] o] wyek vaim Aao] w b
foba Bl]% s, Bebh EAs erent splw
Sk 2y n) Al w wg A4 (osteogenic potential),
W-3-I=4] (osteoinduction), X4 (osteoconduction)S
W AUz welw ol 43kt siych
wigim olde] AHE QYgotel HE ol o] S
bR AFE 4 oli, g3 sk A7 st
42 A 9 OB offol g Atk g ek
oul, FoiR ALSE vzlme Auleiols 252
AT O 2 = glo] AAFA Q] HE R WHal AL 39

g O O HA OO_IL_

th 22 ER o]Fof T F-ol A whA] v iw {37} 7}

o E b
)
“—{n:
(S
g H
ﬁﬂl}i
F_E.
tio

R

>,i \HU JI“)’ HE

o i
o0 Ao
A&
:‘—I‘ 19‘ -‘U:
>~
o
rlo

[

s
:
P
o

Al o
M2 g
sg-l>4o

N
—

Mr &%
~N

par -}
o, 1M
o =
Y‘J_aﬂilozn;

ol

="

=
flo M
il

1T

e

F—‘.’L‘ M

o
o
)

Ol

4> -l> )

S = mAs,
sua A48 og*govm 23, =g A HPAo] S
ul, AR 2E glo] AF7E 7hssta, YAl semel §
2 sl ofF AAu 7ot 4 et

ol o4 v &F 35730] Tk (frm) 5|
1, 657300 13k (solid) 5] o] Folli= T 7912 vie]
wol Tt ZobAn] BAT S oA Ak’

Aape] A% vl Fehe] velwg ther)7k 494 gk

i3t & e 73+3 %] Vol. 38, No. 3, 2011

Jole] Feh2 RXI5b7] olel9) He FRE ol§ skt
d), o]4] R9lo] & 23} 2wl opje} sk FelE 447
YRS 4 glom], o]4] 3 R WS 4 ol ofe o]

219iet.

sl A1) 4ot W AT Aol W AL
14] o]3:8] 0|t olubaShe Axi4e] B9l 14 o]
Holoh ofmhAEHe] A3} FAlo] gEo 7] g0l
A o] o WABH WAL W AL 4T YL
BS7} gov), PR Sl PAe) BES Zejst

2

SF WA G2 WP 25 Bk ol gl
S48 gurste] olxAel 44 ashA ek

Thie] A Roll nlyuel vuY 22 B
ol §3to] F5] o)Al shzt] A SR ks o
BE oFe] o|4jo] Btk vIHM o]4] Foli TS
Ao Helah ¥, ohme] Helsl A wAwolA
wefato] AAkstol GO HSIAA ol AH HPME
o 3 wohulo] 1A Tas] DA ofF Bato] 3
ApR0] T2 WG BT 4 gl Sl neba] Bt
ol 2218 54 S A= wek T AAe] 7o
L olubsky AH%Y A9l PEO] Aot e 4
gLov}, mlgm o] Alnt TAe] A & WAlshs Tt
B vy WA Be =ee R

A mjgm o412 FAIE o] chokshA ALgElof
A3 gy, Qree] §7ldot A= A SolE §
B ALGEIT glo] 1 Aol B B Aoz AR
e}

V.4 E

H]Fm o412 gobe] HSE oL Y FHY FS A
a4 9, 44 A FY AlopA] o] ol ma ARk}
H1§-S HoKt 4+ glom, FolRE ALGH vemE A
Soj S22 A7 A} thE 3PS glo] AArAIel de= wa
S SuE Fol R el o|Fte] gtk S| Uglch

o el SRS 0] §-L o]4] A & RabE Wt oful e} 15}
LGS A BE S qlom, ol4] F uFe P 5
ol ole] A 02 Q13 vlgu o] o] Bhe =8-S Flrh

olnbHEHE Hx1&0] Aeolm HEo| Kol g 4
gLov}, mlgm o] Alnh pAe] A 4 WAsH: Tt

SR chopsil 148 7t
Sojo, vlelm Aol §8o0 Agslelet Am et
e AHE 5 9 ool ARl glof W velw

I
&9 Aeolle 5 5 vk Eol Jlo, div2e

&



7

Py
©

D P EESY] AR o] &

Mo

welm £e5e] FSoli FRatgich
REFERENCES

. Paige KT, Vega 5], Kelly CP, Bartlett SP, Zakai E, Jawad AF,

Stouffer N, Whitaker LA: Age-dependentclosure of bony
defects after frontal orbital advancement. Plast Reconstr Surg
118: 977, 2006

. Cowan CM, Quarto N, Warren SM, Salim A, Longaker MT:

Age-related changes in the biomolecular mechanisms of
calvarial osteoblast biology affect fibroblast growth factor-2
signaling and osteogenesis. | Biol Chem 278: 32005, 2003

. Koenig W], Donovan JM, Pensler JM: Cranial bone grafting

in children. Plast Reconstr Surg 95: 1, 1995

. Salyer KE, Gendler E, Menendez JL, Simon TR, Kelly KM,

Bardach J: Demineralized perforated bone implants in
craniofacial surgery. | Craniofac Surg 3: 55, 1992

. Zins JE, Moreira-Gonzalez A, Papay FA: Use of calcium-

based bone cements in the repair of large, full-thickness
cranial defects: A caution. Plast Reconstr Surg 120: 1332, 2007

. Clokie CM, Moghadam H, Jackson MT, Sandor GK: Closure

of critical sized defects with allogenic and alloplastic bone
substitutes. ] Craniofac Surg 13: 111, 2002

. Greene AK, Mulliken ]JB, Proctor MR, Rogers GF: Primary

grafting with autologous cranial particulate bone prevents

10.

11.

12.

13.

14.

227

osseous defects following fronto-orbital advancement. Plast
Reconstr Surg 120: 1603, 2007

. Greene AK, Mulliken JB, Proctor MR, Rogers GF: Pediatric

Cranioplasty Using Particulate Calvarial Bone Graft. Plast
Reconstr Surg 122: 563, 2008

. Gosain AK, Santoro TD, Song LS, Capel CC, Sudhakar PV,

Matloub HS: Osteogenesis in calvarial defects: Contribution
of the dura, the pericranium, and the surrounding bone in
adult versus infant animals. Plast Reconstr Surg 112: 515, 2003
Paige KT, Cohen SR, Simms C, Burstein FD, Hudgins R,
Boydston W: Predicting the risk of reoperation in metopic
synostosis: A quantitative CT scan analysis. Ann Plast Surg
51: 167, 2003

Wall SA, Goldin JH, Hockley AD, Wake M]J, Poole MD,
Briggs M: Fronto-orbital reoperation in craniosynostosis.
Br ] Plast Surg 47: 180, 1994

Satoh K, Mitsukawa N, Hayashi R, Hosaka Y: Hybrid
distraction osteogenesis unilateral frontal distraction and
supraorbital reshaping in correction of unilateral coronal
synostosis. | Craniofac Surg 15: 953, 2004

Bakamjian VY, Leonard AG: Bone dust cranioplasty: case
report. Plast Reconstr Surg 60: 784, 1977

Mulliken JB, Glowacki J: Induced osteogenesis for repair
and construction in the craniofacial region. Plast Reconstr
Surg 65: 553, 1980



