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A CLINICAL STUDY OF CALVARIAL
ONLAY GRAFTS ON THE NOSE

Ki Hwan Han, M.D., Sung Joo Hong, M.D., Jin Sung Kang, M.D.

Department of Plastic Surgery
Keimyung University School of Medicine, Taegu, Korea

Although clinical and experimental findings have demonstrated that calvarial bone grafts are
less resorptive than the other bones, very little is known about the survival of calvarial onlay
grafts on the nose. This study was designed to evaluate calvarial onlay grafts to the nose with
respect to site of graft(orthotopic graft versus heterotopic graft), graft orientation(cortex-to-
bed relationship), gross morphology(monolayered graft versus multilayered graft) and type of
fixation(Kirschner wire versus screw).

Thirteen patients, aged from 9 to 38 years(mean 20.9 years), 9 female and 4 male, were
studied radiologically. The average follow-up period was 33 months. The surface area of the
absorbed portion of the graft was calculated by a computerized digitizer using Optimas. The
absorption rate of the follow-up in relation to the immediate postoperative condition was calcu-
lated.

Heterotopic graft was significantly absorptive than orthotopic graft. There was no difference
in resorption when bone graft orientation was contrasted in matched pairs. Gross morphology
and type of fixation did not influence the absorption rate.

It would be better to replace the bone with cartilage because the tip of the bone graft was
significantly reduced in volume. For more tip projection, it is suggested that graft of cortical
surface against the nasal bone is better than cancellous surface against the nasal bone because

the absorption rate of the former is similar than that of the latter.
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Fig. 2. Case 2. A 25-year-old man who had Binder syndrome. Two partial thickness parietal bone grafts with
their cortical surface placed in contact with the nasal bone were fixed with a lag screw. (Above, left) Preoper-
ative profile and (above, right) profile 6 months after surgery.(Below, left) Immediate postoperative cephalo-
metric radiograph and (below, right) 6 months postoperatively. The absorption rate was 6.3% on the nasal
bone, 18.6% at the cartilaginous portion of the nose, and the average was 11.8%.
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Folglojx g ulE H WAE T Hfde 9
H] BB (external nasal splinting)& o] Fglo
o, A& e JAGFH 543 FAsA

AT e FE AF FTASASTAIAA S
F&F Y 33D (6~70/€)d E9% FHE
ASHAVAAAE 22 BALA] (tracing paper) ]
&A 128 & scanningdld Optimaszl+ soft
wareg o] 43t o]A&e WAL Ay X A
g7 mm*2 7 FH FFEE&re Pt o
FA v Re} AFA vEj R FEL B[FY &
8ebd (rhinion) o] A A7} A (anterior cranial
base, S-N)¢o $H4& 1o Wit
*FrE=

s& 3% o4

ST B

e

T % ‘?“El 5 o Z2UEE ME 9T
o AL 1) #EFY] RA[FA V5 (bony
dorsum) %*Olé] (orthotopic graft)/d=4 ¥l
- (cartilaginous dorsum) ©]4¢]4] (heterotopic
graft)], 2) & Z) FH{she ol FH[HFEH
(cortical bone)/#|H 3 &4 (cancellous bone)],
3) o] &9 FA [ % (monolayered graft)/c}
%0]4] (multilayered graft)], 4) o]4 &9 14
U K724 (Kirschner wire)/ WAl (lag screw) ]

Table 3. Absorption Rate According to Variable Factors

olsier, 5§ t A4 (independent t test) 3} H]
24 739 (nonparametric test) 2 A5t}
(Table 2).

mz o

HR ol 4@ Fo FF FFES 15.8% Ak
FEEe) 29 vH ol JIY FhFo|de F7F
FFEL 9.0%(4.3% ~12.7%)F1, Z4 v}
Fo ojaxolde] HF FF&E 23.4%(95%~
37.6%)2A FA2] AN Fegol WX o
Ehon, BAGH R st AU (p=0.001).
% o] Z¢] ¥l (nasal tip)BOE Z4E o
FrE] EAE 2okg vehlled, Hegn
= ¥# 7.3mm(3.0~15.0mm) AE7} ¢4 &
FE AT o] FH T HFEE )4 F
e F5&0] 141%(6.9%~205%) %829, #)
HAEHo] T F] HYIEE o4 we H7
15.0%(12.2%~17.0%) BA F Alole] FF&
de & a7t e (p=0.75), Hadad
B} s d&do] £ Ed HHIES oL
H13 E&(nasal tip protrusion)e] © &I}F )¢l
20| 4 (two layered graft)e] H#F F5&L 159%
(109%~170%) 24 @Fol4e] B 119%(69%
~205%)Bc} 7t #ekon (p=033), A #AA

Factors

Absorption rate( % )

Orthotopic graft Heterotopic graft* Average
Graft orientation -
Cancellous against nasal bone 7.9 22.3 15.0
Cortical against nasal hone 10.6 20.0 14.1
Type of fixation 7
Screw 7.2 19.0 : 12.9
Kirschner wire 9.0 20.2 134
Layer of the grafted bone
Partial thickness
Monolayer 6.5 17.5 11.9
Multilayer 11.5 22.9 15.9
Full-thickness 4.5 43.5 23.5

% : p=0.001(compared with orthotopic gréfts)
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oA W& FT&e KA 729 P 13.4%(6.9
%~20.5%), YAIE2 nXE o HFE 12.9%
(10.9~17.0%)2A & zlo}7} U H(p=0.81)
(Table 3).

&2 1

224 oz} #AEM ¥R $3g(nasal der-
moid cyst)dl] ]38 <t} Ae])Z (orbital hyper-

telorism)o] Ut Fad& HAS H gy
ote}dA- T2 (rectangular orbital osteotomy)&
gl 7153 el (functional orbit) & W& A
AAIZIHA @59 BiS FHFE HAHo| 3
9 HIEF oA T H vAtEM 1 [
&5 1414 F5FEL Tho)4 R} 5.8%, ©
Ao 57t 15.7% 2 HFE 11.2% %t o)A
St Smm FFEHAT. FEF 1471494 A
2]Z Al EEN Fd g AT (Fig. 1).

&4l 2

254 @} Binder FF 7o 24 A 5Fo]
218 e gxigdth, ¥)F9F- < (perinasal oste-
otomy) 24 B Z& AR FAo] FE u]A

(Above Lit.)

Fig. 1.

G894 (nasofrontal suture)e]] hydroxyapatite
E AdEoEN vEE HeE Uy IZoE
AUt ol 274 FEF FHEZS HHAIH
o] FEE HAJ=E AR nAsh v H
727} o]dFel Y& grolAls A& WA S H]
Ul &-(nasal dorsum)& Fr &%-0] F7I$8 o]
AZ 99 §EZ5F2%(free tem-poralis fascia
graft) & o|43ltt. #+&F 671494 Fr&e §
&0 597t 6.3%, ©]AolXF-7 18.6% =AM
B 11.8% At o]4F 2T FFE 10mmY
t}H(Fig. 2).
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Fig. 1. Csae 1. A 22-year-old woman with orbital hypertelorism and vertical orbital dystopia secondary to mid-

line nasal dermoid. A partial thickness parietal bone graft with its cortical surface placed in contact with the

nasal bone was fixed with a lag screw. (Above, left) Preoperative profile and ( above, right) profile 14 months

after surgery. (Below, left) Immediate postoperative cephalomelric radiograph and (below, right) 14 months

postoperatively. The absorption rate was 5.8% on the nasal bone, 15.7% at the cartilaginous portion of the

nose, and the average was 11.2%. Note the silicone implant implanted on the bone grafi( asterisk).

3).

a3 4.

214 o4& #FxE2A] A A= (saddle
nose) & MAPFE] Y8 @ REE o
HAdAE] FHFY HIRE o)A H 279
KMoz nAgsidtt. 43 707144 F5&&
F20]4 297} 10.1%, 0404597} 37.6%%
om Hi 205% At A FFE 1lmmdrt
(Fig. 4).
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AT AAFE AF(tibia), 5Z(rib), FZ(li-

um) & ARgE] QAL AR FH Fo] e} H
de d3WERT ¥ FryE g3l FASe
e o]&3tn ity FAFE ¥ H 49 (cerebro-
spinal fluid)2] §&Folv} YWAWsZEE (subdural
hemmorhage) & @28 45 Aut, F830]
vl FREH, 5850y 7153 Aeirt §la,
TogH- ghEo] ol HA) ¢ghom, FojRel olx
Wo] a1, R} FARIL Ze =& Ao}
Aol Ao, o] F& (morbidity)o] ol 4 7
Zro] &e Aol Yt

A7V 4] AL o|dH ArlFe] F4E
o A& o4 W] &3 FAIBA FEal= Aol
oh Eo] o] A& PF& vHE 24E
24,0 Y {5,420 FEFd gshe o
W (graft orientation),” F&FHe] A2y q
(growth field),*” &< A& 7|4 (embryon-
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I.M £

Hjgo] A s olv FHA Wy o A
A FEBHYS 1 o] E4 % 5 (alloplastic mate-
rial) R Th= A}7}Eo] 4] (autogenous bone graft)
oju} z7}dEHeo)2] (autogenous cartilage graft)
o] o kel AAHQ £ WYz VA 3
th, A7tE &M E 5 F(parietal bone)&
B E Alofddl A %-’P 10.M, 9+ (membra-
nous bone)o]o] A 4# W& (endochondral bone)
R @ FSEE, 247 FEo| A1, vl ¥
ol o8] Jle|¢Rls T o8 TR 7‘”‘301 Hivd
o] FodF2A de] o] 85l gt dwtH o
2 urgoldE FHE 0% J= FAANE ¢
o, 71%3 R3l(functional stress) & x| g+
FEF M 20~30% HAE FoHe oz ¢
214 ALY W) R o] AP L wf Fpe] e A
T Fotry] oy

olof AREL ] 27, I F§3)
& o]4&H (graft orientation), °|4&e] 7,
o4 el 14 o] B oW Aol & it
WA & o] &e] A& -3 do} Bt

1I. X5 & uiy

A 79 F A FFEE FHe Vw‘](onlay
bone graft)dte] HlAH&-& BAH X

Table 1. Primary Diagnosis of Patients

Diagnosis No. of patient

Congenital defect
Binder syndrome
Facial cleft No. 0
Meningoencephalocele
Crouzon’s disease
Nasal dermoid cyst
Cleft lip nasal deformity

Traumatic defect

DN BN =~ = = N W

Foreign body
Total

—_
w

H & 7 FA SuALA AR (cephalometric ra-
diograph)o|1} cephaloxerograph®] 14 &0
22X FH2A7F HePE 1389 #xE 4o
2 Fu %Y B¥Xe 9~384 (F 20.94))
Hom, 4 2xEs o4 94, @A 4eolth
A Age MM 718 98, o4 Y 24,
ol EAY 28 H(Table 1).

T& WL BE ZEE e & F
@2% NHT ok oAt 8Hg M= ¥
A7) (bicoronal incision) 3tg 1, S#E|dA &
Al AL EA (sagittal suture) ¥} &5 4 (temporal
line)Aleloj Al 8em AE F-3del sl HasiA
Arhsle] FE e ol= Rt #A3E-FA 3em H
A Zehg A FHee Bzl § 8x60~
70mm =H7|2 =918 o8 AF7|(burr) & o] &
3l B3H3E (diploic space)d] EE3I8iTd. =R
714 AE)e] ME E(chisel) 2N Ztoldl t}g o
(outer table)& FAIAHA dojUAct. A9
ENFe AFEFH (frontal bone flap)e] 71AA}E]
£ Zet AFstdn. AFENE B L EAE
B3 HlRd FE& oty on, FYFE NG
o= BR-E AAF FH o) EHth. g WYL
z7190E 2708 K& w2 nAsigen,
Fde 10mme] Al & HlEd ngstch

Table 2. Variable Factors that may Influence
the Absorption Rate

Factor No. of patient

Graft orientation

Cancellous against nasal bone 5

Cortical against nasal bone 8
Type of fixation

Lag screw

Kirschner wire 5
Layer of the grafted bone

Partial thickness

Monolayer
Multilayer 5
Full thickness 1
Total 13
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o2 A=A, A7t A}E(ethmoid bone) 2 A& (vomer bone)& F4HA FFFR7F #A
ohY B APME HAE ol ¥ o|dF

Fig. 3. Case 3. A 31-year-old woman with foreig body of the nose. A partial thickness parietal bone grafi
with its cortical surface placed in contact with the nasal bone was fixed with two Kirschner wires. ( Above,
left) Preoperative profile and( above, right) profile 13 months after surgery.(Below, left) Immediate postop-
erative cephalometric radiograph and (below, right) 13 months postoperatively. The absorption rate was 4.8%
on the nasal bone, 9.5% at the cartilaginous portion of the nose, and the average was 6.9%. Note the silicone

implant implanted on the bone grafi( asterisk).
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23.4% v FEo] HZ AT FAho1H(9%) AT F gdeH, 1 olfe HixHos YAH
o Ha 47 gol FFEe AT £ AT W] wWEelw, AREHLE A wet Fe
g QA eRE v weldl Ag A 4 AF HHAAN =AR s ] guFe] glolAs

Fig. 4. Case 4. A 21-year-old woman who had saddle nose deformity after trauma. A partial thickness parie-
tal bone graft with its cancellous surface against the nasal bone was fixed with two Kirschner wires.(Above,
left) Preoperative profile and( above, right) profile 70 months after surgery. (Below, left) Immediate postop-
erative cephalometric radiograph and (below, right) 70 months postoperatively. The absorption rate was 10.1
% on the nasal bone, 37.6% at the cartilaginous portion of the nose, and the average was 20.9%.
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F& AR AU A2 MR A3 G5

=g FRE HAE Ao Fole #ES & U
A7t Be $F AEol4d 2L v AR A

e Ao Bl E Aoz A4dn.

A 99 524 FE 484 2e
oA EHFo)dshd F9e W ALET AE
3} (revascularization) 7} B 2] dojiiA, F
Ao AEx o g, Z83FE o Bol fAH
= A 2o g, M gFFAN(radionu-
clide scan) 24 ZAl| BEW 29 5 Fo
2le] sl ofE FF= VA Gt §
o ARES ZE BAAN oA3ided, T o]
fo FHE Bold F AFHI oy 248 o
Fato] gA HojA vrb] WEelt E9E 39
Rol ¥ FY FIRS FAHE B HHE 2
th )

AFs FElEd FHete o E2HoZA o]4
o] oldW S Az HImE F Fddde
Fa2T HHES olAai Azo] PR
&x|nt, L Hardesty2} Marsh(1990)%= E7)
o] FAQEEY SR AP S (iliac
crest) & 17 ZHoINAE W Evh Ao ¢
oJupz|Rl, AFUFo|E FHFEolE T FEF
File olAFHY Aol Fgdl AEE vHA
Fetal Y. B dFdAE 5 Aloldl F4°
o ztol7t glolA] Hardesty2} Marshe] 2 a}8}
AR &gt ol gA I FEF sl o4 FH
o] ol FdAM FAE zfolE HolA] FUA
gt HHAIAE ol FEAZIE FHF F
A W HER} Bol BEEA gonz o
FOE o|dF 4wl fioh. Y ThFoAe
gl Aol Hal Wol FHBERE vl d o]
old Aoz Ayzhgc). WA AFIHE dF
o] HEAZ|H HHE EEE =22 4 9Je Wyl
ofet FrHE FRE HRnz o A{S
Hoz HzE,

UAlE 44 d9es2A dAske FIGAES
24 A9 (depository growth field) 3} &
T4 A9 9 (resorptive growth field) ¢ 2 U
<], ARl A= falEe FEHe Fo| ARy

o 24 718 (remodeling)o] doiuin, Exjof A=

P

FEZo FebHdA F47 dAYURE Hol
th? 44719 B AEAME JAFY 43994
SRS F44 AAIHA o)Xk AR
t} 30%~60% B F8HE AN ¢ AW
3L

AR o e J|YeEA  Zinse
Whitaker(1983)'2¢] ojapd 279} dgoldiA
ghgol e 20%, dINWIFE 50~80% FE F
FETL dgon, 1 7)HE HFo] AFYER
th 7)o F5-3 A @@3}7t o] Fo R 7] wfEolat
3l th? & SHAFe AFET o A48 A
gasE R, F2 gIE2 P de d4F
ol e g3 Ay £/ fUAERE 74
sol Sle AIUZEY o #e AEds o
ATHY & AFNAM e AR AFEGA vZ
o7t wE FAlEE ol4ElgenE 4t |
dojut& Aoz A=,

XA P ozA A 3P0 FAE v
A+ 982 A, v7F53(immobilization) Al 7]
W oo e gty F4E i FAld
27} (bone apposition)7} © 94 o=
A5, B4, olH & HFe] FEHE 7t
Al#A E3u) 2] (creeping substitution) & %58}
H, AA, o|d & S8 5§ (bone consoli-
dation)o] Z7]o] Yojutr] EH717t o IH Yol
v ZAA M E (osteogenic cell)e] WA A (in-
growth)o] &1}z o g o]Rojzt}, La Trenta 5
(1989)10 & FHZolA & AA3A] ¥o™ o4&
o FEFE Alold] FFYel olM Fo F
7} FAAREGYA sty e, HAM(wire) o2
BBH Al Zte] Ao wEl =&d AN o
2121 FEFE Alole] vAE-F (micromotion) o]
dojup F47t FrislEE AR 13ske A
ol &gdelzt stk 2y 1 W E §9
o we} thge] graArh Lin 5(1990)°& &7
A FAFE FF(snout)F 3|0 F3He|A &
] LJALS o] &3t AxalAl 1A (rigid fixation)
3 73 F54A B84 chromic catgutoe g =
&3 LA & HaE] Eg w A Yol B
& A M= AusA nPd Fo| B F4E9
ARE FA o] AL el FFAME= Fhgol A
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e o] o] wiiel] 1y W] wE xje]rst
e Aoz AAdEn. wEo] AZYWIRY F5
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% o] A Aoz A7),

o +r W 4
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E mtFo]lE o] ¥ AFo]4] (unicortical graft)
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oz FAFBY Fa% AL Fo w4 7)Y
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o] X3t HFFo|au] Wol FH L, E ©Ee]
HAFe|date @3 EtE B34 25 U F5°
& ¢ F A4tk

v.e %

AAELE A 7d T4 AIEFEE FH)Y
slo] BlAAES Wkd BAE JleH W S
A& WA APIARR e[ U cephaloxerographe] 14
Yoz FHZAL MeyE 1389 EAE U
doz Zold W] ogerix] gaEe] TES
ol® 9GS mAeAE o]4FY WHE Pl
A& v Bkt

FETES 2398 or FEgen E FaE
F7} FolA BA A A2 AAdo] okslx|gt

oot 2 33H FEE WY 4 AT 4
2 9o Fol FRBe ol2ol4& Wol F4I
22 A7t AZolNT 2e de B3 gAse
Aol B3 Aoz AHch AUAFUL S

Fo AW FAFY FH uie nj ARt
ol B2¥x gorne o7 oz ol v}
A olujz Wol] FEEBE upghE g whyo)
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3k Ay o g A Zdn.
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