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==Abstract=

A Clinical Study of Cranioplasty

Dong Been Park, M.D., Sun Ho Chee, M.D., D.M.Sc.

Dept. of Neurological Surgery, College of Medicine, Ewha Womans University

Zander, in 1940, was the first to perform a cranioplasty with methylmetacr-
ylate, and around the same time Kleinschmidt, in experiments on ra‘[?bits,
demonstrated its nonirritative character.

Brain edema often forced us not to replace the skull bone flap. Under such
circumstances, mostly 3 to 4 months later, we had undertaken delayed craniop-
lasty.

Authors reviewed 62 cases of head injuries with skull defect repaired by
cranioplasty using methylmetacrylate resin.

The results were as follows;

1. The majority of head injuries were caused in the vehicle accident.

2. The most common sites of the skull defect were in the temporal and frontal
bone. ‘

3. The interval between primary decompressive craniectomy and delayed
cranioplasty was from 3 to 4 months in the majority of cases.

4. Defects may fill in spontanecusly to leave no visible evidence of it’s

presence.

The syndrome of the trephined was not relieved by cranioplasty.

The course of the post-traumatic epilepsy was not altered by cranioplasty.

Headache may be refered to the site of a cranial plate. ‘

Cosmetic results were excellent.

Postoperative complications were observed in 4 cases(6.5%).
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= BEUHENS HITshY gl B W& Ay
WES Ho = BEEEYRIGS KiTa

W Eekd AY B #lRE 1670 T
van Meekreno] Az4e o.& wE AR FIHS
Ao g FHEL Hofter FEPAL “Marring
God’s Image sl #gs K& 2ol v}4 B&ET A
o] FESRE AgomHW ¥ HEHEET REY
BERLE A4 1859y Ollier™d)] k4] Si¥EERe
Za o BB BREEES ek 2 g g
FEol HESIIAN o] mH

BHEe BHMEEES Mg B HESDRBRIT
+ AT A BEEEHHEY] & H8d Acrylic resin
& RSl HEEFRPMS mTEs 62618 B4
IRy EEs) oh28 HEBEWRTMY 28 i
Zezd HWa4 HmEsol 2 a

& B @

Bz "] A&

H EFEES 3 EEkAaline JHSd &R
BETmE] Y EEEALES FWE 4% BRUH
EfE BiTshed Ftke R4 Btz BT KEE
o+l BEEMEEMERS] byl -&w ol & &Sl &S
o] hypertonic solutions] v} == steroid%< &t
kA BRI KT BES BEIE EEREe
BEEREEAEY] Bos A ok B2 Afe] £
e BB B Hoh ol " BB BREHENS #
goln FEC EERERNES AWRES Ao alE
e = 94 & A EEEBVRES AETE 19
754 1HRE 19783 7TH7R Al wiEsEel Akt
B 4G A SOEES BNoE HERYVIRES
g or] o & 220 A= FHE ¥ Rt F
X ol LAY BREBRESIE o e X Gl
A B R FEE o] BEEEREME ETE
o, EEEYREE KT 62fd AF EE HES
B/ eR FY SEETRES BT HeEl
w zohgo] SR mES MR TmE 2 58
EHERNEL 32 A 23 d9 EE, 2EFER
Be A EEEs BEERLES Rbt ERE
o] goH A4 A& KRl ER BrEd dx B
grl(Table 1). 62fA1A] 2% plexiglass(methyl
methacrylate)s HHEsIE .o o BEMY ZHKH,
SRS =7 9 SR, B RBEE
o ReE 9 A0HE WA BE #ESHEH

Table 1. Numbers of cranioplasty

Diagnosis No. Incidence(%)
F.C.C.D. only .2 3.2
Epidural hematoma 5 8.1
Acute subdural hematoma only 26 41.9
Brain swelling only 1 1.6
Intracerebral hematoma only 6 9.7
Combined 22 35.5
Total 62 100.0

K &

EEBEOUMS YA 62k BT M4AI(T1%)
#F7F 180(29%) 5 o8] Bl # 2 1ol
SERMOHRE S A MERdl 2R o By FE-EH
278%0] A vt

HEEAMEY BRERe ZEFKS A Bged
(61.6%), = v-go] BHEHI(29.0%), sk 1
BB (19.4%)IH0] 9 o BEE) SBEEkE A9
o o]Ae 2 B fuldrl AFacl #FHiel &
Tl Qolytsl v Folgla Erl(Table 2).

Table 2. Cause of Injury

Cause No. of cases %
Vehicle accident 32 51.6
Blow 12 19.4-
Fall down 18 29.0
Total 62 100.0
WEERIEY #ice 5w (29.3%) ®iEEr

(25.8%) 1% wger, rolgon MAIE-BEHER
(17.7%), TE—E®RAL.2%)9] JEel . BigE.

Table 3. Location of Cranial Defect

Location No. of cases %
Temporal 18 29.3
Frontal 16 25.8
Temporoparietal 11 17.7
Frontotemporal 7 11.2
Parietal 6 9.6
Occipital 2 3.2
Parietooccipital 2 3.2
Total . 62  100.0
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o G 3emBEEY e flEcldl=E REL B
B A wkgks] W Bl EEERTE]  REIE
b a A A4 w(Table 3).

FEEEHREY BEL i BE = BEEYS
o EEAHEY 2 B 6emBRES el 717
whok o1 (45.29%), Zrh-de] HERE 4emA = Aoy
oH (29.0%) B 2cmd] AL HRiEAA ERE 8cm
Llkel] o] Bl EHAS SEHMAA L GIAFES =
7 7F %#e5)l4g e (Table 4-a).

Table 4. Comparison of severity of injury in
patients having defect plated

No. of cases %

Size of defect

none 0 0
0~2cm 0 0
2~4cm 10 16.1
4~6cm 18 29.0
6~8cm 28 45,2
Over 8cm 6 9.7
Total 62 100.0
Depth of Wounding
Scalp 0 0
Cranium 2 3.2
Dura mater 5 8.0
Brain 55 88.8
Ventricle 0 0
Unknown 0 0
Total 62 100.0

EEE GRS BEEEY dol: AWEETM
B, IS, MEERDE 2 EEERAS s JKE
BEAA A Aol A% wgor (88.8%), L Hhgo]
ITEIEAA Al JEe] 9ok (8. 09%)(Table 4-b).

21 KEEFDRERYE 52 KEEE R ol
EAAR S BME 3~4EH Aol AF wated
(45.296), KA THRERE BORE S ol & 6087

Pkg E3 AE HEE E30H(25.8%) (Table 5).

EERPMY BEEES BEE AL £ 5 ddle

Table 5. Interval of cranioplasty

™ (93.6%), DEAA o mo|A EHBIERS fgel
g4 ed o)A L BEERUM BB BRerE 8T
8 FEKEEREE (scarring of the scalp)d] FEhel wf
EEel dASY B2 koS BEEREEY A0
E7 e fg(hair line)ol A ROIXE gobAY
2R ZHEE gode &85 H(Table 6).

Table 6. Late appearance of heads with
cranial defects

No. of cases %

No skull defect detectable 58 93.6

Palpable defect 3 4.8
Visible defect 1 1.6
Total 62 100.0

ZERFERE(The syndrome of trephined)sy BEE:
B2 shel v BEE sl = gERERERC A
S BES SMEMERR T et EERPE R
A BREE Aow BIMEEERS EHEHAAE
BRI glrta il BxE dgon o|AE L HER
Bl MR =e MRME doslnrd EEES
BET BEE 4 oA 2 KERER EEERE
ol A Ft 49 HEE LAA BIRERES dosld
He, BEHEE BERE gAY 2R iRk
Byl don 2 BEA B2 g BEAR
st RiEmRe] EDIREE ] B4ste Aoz 4
ZE v 28 A$ BEERPHSRD = A Bidsw.
o BEEREUMR BIMBREER] BRE B
23l HEEAA B R, SRR, FRE,
TERRSE MERS BRE EREe] e BE:
7t Bske= (58.1%), #Hit o] EfRel el
BES HEe] $9:3.(33.9%), A3 HBABEERER
o] vtElbR] ¢k BBE 8%dl Ai@styri(Table 7).

BEEREM B GEEELESE EBRSY ¥

e alvla EASE BERES SRS B
o HEEREMHS & #dA EERPME oF &

Table 7. Relationship of cranioplasty to
post-traumatic symptoms

No. of cases %

Interval No. of cases % .
No post-traumatic symptom 5 8.0
3~4months 28 45.2 Isolated symptom 21 33.9
5~~6months 18 29.0 Post-traumatic syndrome 36 58.1
over 6 months 16 25.8 Unknown 0 0
i Total 62 100.0 Total 62 100.0
—
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EERERMAAT = BEINA A=A g4 olH
AREE ol B EHE Y MEES 2 s+
B BEEEA ¢ RS EEYE FEoh K 62
Pl 6l A BAMEMIEREY] f3lEdl Weiford®™
g+ Gardner*E BHERBHEA ZAMERER B
ateba Ak Lockhart?, Mayfields®, &2 §
BEMHREAE T BES WAA gevtzigibd
Ao A BEREREY] dony EERUNREA B
i DRE 12 X oH(Table 8).

“Table 8. Relationship of cranioplasty to epilepsy

No. of cases %
No epilepsy 55 90.3
One attack 0 0
More than one attack 6 2.7
Borderline attacks 0 0
Total 62 100.0

EEREGHY B BEel Eiae Bk
-5 Bgded A9 el ¢gdR At o Bged
(61.3%), =83 BRI BES wEkskE fi7 38
7%o) oM o) AL BMMHLES BRY HIEE

B EIWE KB BHEEA HfsE et A4

BERAE R EEnel Ay Mgwes FEe
BREe B Bgkedl ol F L AEAge] HBEY
22 vk EEFEME W MiESEReE Fel
.= v} (Table 9).

Table 9. Relationship of cranioplasty to
headache at site of wound.

No. of cases %
Local headachs 24 38.7
No headache 38 61.3
Total 62 100.0

HERHEIETY BHE kAR MHEEFEAS
SFEE Bty on RS &O0MRE-E 6260 4fd]
Bkl o) BEZo] 20, EWERHi(serous drainage)
o} {1l A BEAFIY oH(Table 10).

ZzpEffi(trephination)-& Incad] FEER, H\ Asia
g JrAfricage] fes] TRz Eikel 3 Hippoc-
gates= 2 RS mitdlgd or ERHEEY LAELS

Table 10. Post-operative neurclogic defect

Symptoms No.

Convulsive state 6

Grand mal 4

Focal attacks

Petit mal 0
Weakness or paralysis 3
Headache 24
Numbness & other sensory change
Visual disturbances 5

Field defects

Blurring or diplopia 3
Mental changes 7
Speech disturbances
Painful or pulsating scar 3

Total 52

xsbay WEG A FEMS Tt o RERCE BT
RS FEASE T

e R H4Y ZEHe 2 %Eer AR
T e AMEY BBkes BHYE BREEERNT
BEste BEd o) e ERiE] A8 BEXT
EEEHES ke BErt gobddoel BENY
o]l BEESA Egled ASow AR HEBUME
o #H Ag-e . van Meekreno} =9, & 74
o & FEAA AR HAZRBHS BREIoA 2
Wi REAGEEe R Hu S Kol gAY &
&9 Rgol 32 mEstgrh ol® EEe 19014
Grekov'®s} 119331 Pankratiev®® ] fis] EEks o
olgleh, s 200840 Ak 19 o] =E
Ollier®®, Macewen®, Burrel®, Guerix'®, Gerstein
1 BallouV%-& e MER BOMES & Bl o
w] Seydele AEfl HER REEFIAE BEA
5~6mm T BE(tibia)g welA KBk 22
= 2AUD s el ®AF(mosaic) Bokem B
oo Ewsta =4ldl dry iodoforms} bichloride
dressing& M8, 15A% HERAY 2 &= B
e 7 EEse g9od aREe] BB BR
Helglgd on old HEREE KT BEY BB
= o}F Fobria HEA.

von Hinterstoisser®= FZEEHiEc] d oA R
Bel] AMBHEERRTC] 917 Bl A AE=o] =(celluloid)
2 Ao e KAd.es H#% von Freys} Fra-
enkel&®e] A& 2o 2iR(celluloid plate)}E FIMSH
A RS TR SR RkoeR writtn BEN

— 264 —



=t Link®™ e o) HEkd BEXI HEEHREY 45 B
ol #hEMelel EREY L

Booth 2% HEZEFHERMY XMEo: £BR
(metal plate) EI <+ ¥ (aluminum)e FIEAA B
FEe MEfTged F 10B#d gz #BE
ek

Gerster'®E ¢ & &#r(gold plate’ s FIESAA K
Wi BT obFd BlfFAE Id Bahryel
g4 otn HEPes K Estork 1004194 &4 (gold
plate)é FIAZAED 2004 BEor £ ML
WA 25 4 EEE e #E8.

Grekoff*®= k{3 -B(incinerated bone)z M
s ey EEAEE TRSAGEE Rie]
olela e

Morestin®™-& kg (cartilage)s FIEHH=H Ko
& BAENA HEpaErait)e delglwl oA
Bl Lol ofEde glvbfled HB Gosset
o BR2AA o] e FRPEW 25904 5%
Tk e R 2 MUbE BB o F Sudlw $EY
=k,

Kreider®& ¥EE BEEEBREEHALY 229
SE ERER F BH 2ES I AREY B
fRESA vt BEREEEET B E R
o] geba BWH UL | A AR BRBEERY
e HTY HnkdEs HEd Haegd.

19364 Lluesma-Uranga® = #(silver wire)L,
19204 MacLennan®>& FHE&(scapula)g, 19164
Westermann®-& By (sternum)S, 191748 Brown®
-2 ErE(rib)&, 19294 Cornioly™= platinum plate
£, 19415 Geib™ = vitalliumE, 194048 Burke®=
tantalume, 19404 Zanders}l 194148 Kleinschmidt
#1k methyl methacrylate(lucite or plexiglass)&
ATor o8 HHES FALtY BEERMNS K
T8 Askge]vh. Resing FEs HEZERMHES
FERE A BREAT Aol Gurdjian'®, Kahnsse] o},

ol BHE-o HEY BEEEHBEY Bl —&
FEEE A B BABREES ERYT RS
LR o EHAER = B SR BEs
Mol Helu MiEH BE = KEEdE: o4
MRSl &4 BEAA £58 REHSE S %
ZREyLR B E Eisle Aol 28 igelel 4
Zs v EEERAGY BEEREE oW Ade —%
BHESVIHMER £ @At g, v e Ads
< THEAER BRI BEY BAL XAWMW
ARG P EENDAES BENER 2o 2%59y
AGH = alelw RN AE Kite ZHE # 3~4M@
Aol Eekrh )

E BEEY il @y #Bed s g% Grants-
Norcrosse] #Z$ FHEtea oA L oz Kf
AR BREAD. B

D B3 EEst SEREEE(The syndrome of
trephined)e] 9% ],

2 EZEHigc = HT sMEMER & 4,

3) BEEarel MBS & kel £ A,

40 B, DFANWE EEERRe & 4,

5) iBEestAl BRE(pulsation)stA v} =E FEe] 2
= BEGHE & selH,

BEEoEE

1) olwl B4yol 9-&d,

2) IEEE) BRSPS B whEke] 4% 4,

3) EERREBERY LHE 34 4,

4 TEEEERY st ElhanEd RESEN B
{ert Qowietnsicl. o= Youd EEEHE
Q= el BIEEE BEREHAA = SMHEUERSE &
BERERS @S] gediAY =y BRI eH, £
ke PR oFF TFIkR HRASH

EERIES MR kgl 2 g#H )
A Qa B K ¢S REHES =R REHAA
Z EAMG mEEFE g —ET BEY HEE EE
e @EEme] vk Brh. KBl A& A#Se] resin
& FlAgc

methyl methacrylate(lucite) 19404F A g o=
Zanders} BEBEMM FIBRex B4 Kleinsc
hmidi®= A% HERANA PHEE B &R
Y ke Rdva Pgleord HE Gurdjian™,
Kerr®, Kahn, Kriiger®, Small*?, Schorstein®®,
Woolf*e] s} BB geh. oz @ BifR(acrylic
plastic)e {k&iyo 2 methylic acid [BE#(mon-
omer)]2] methyl esters] #-F#(molecules)e]= o]
AL TEES(double bond)C=Cl e o] Felx
£#4(long chain)z &= BE&IEM(polymerizat-
ion)e s+ el e drivh EapE(polymer=
powder)® EoHA AHEel R B wHEYT H
BlE R (plastic paste)& HETA-

liquid] B (monomer)] 71y 3. B+ 2E
Eike] glow, BEES WhEs] 59, &HbY,
HEIRIRE (staphylococci), HEEIRE B (streptococced),
KigE (coliform bacteria)®] EZE Milshts BAe]
glowl, bacteriostatic actiong B¢+ 2, = #
@mimplant)d HE EAS BEEREE 25 3
on mEx BEEAA 47 #EL £ A9
low pllefl kg Aolztzslch o= &t v&
AMwY EEEEEY MRst 4R

BEZEUN] 91 methyl methacrylated] 4%
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o224 A2 EEH(cement)] EAEA(polymeri-
zation)-& FHBEFAA delve] o] A HE
R (free monomer)?] FHAEST BREY HE
§29] Bo] Fdk(evaporation)d] fks] WA= = &
SERS W EE(exothermic reaction)®] ‘Bel %
T HEE BEAIASA, 52 BEE(compre
ssive stress) ¥ BIHiE I (shearing stress)& 4k<]
& Bho] gloh.

]

»

& BT REWBRRE WBRERAA ERE
BEh U4 BEETRUMS Biistd o83 2
& fFEme ddrh

1) ERABEEREY KBS ERER
Qe

2) EEDHEWMY KMo MEme: ]
73 Bl :

3) H—REHEUBRMESE EREEERMAA
2] e KiE 3~AERACIE R, kAR PEER
b EEHLA% 'hEsly o

4 5 wolmelAl B S 2ol fie gddsh

5) HENERES EERWHR kill4q g2 Sk
A eksket,

6) HAHBEMEREE R HEA gtk

7 BFTE B EEREMEAd A ERSE A
o2 Fef,

8) REMRE BEWe R S

9) EWHBEMEL 620k 4 A Bl o} (6.2
%).
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