EEEREOTzMHREL, v—F 7L T
B, FBENPHESR I NLVWEEIE, BER
DBRFLMTHELN GV LA A0,
R 2 & O/, 5 WIEEFEEAF
L ENDERREZ ALV, bhvbihug,
BEOKEZSEZZRE L TNRIOMEER 1T
STWRWA, Fo7I =LA RO
BHATENE, FEAEOEFTEEIZHE
G- BREAEELTEDLLEZ TS,

2. FMFH

1) BER - B RAERIE OUESE

B - BREAOFIEO—2IZ, BEFROEL
FIEAE T, TEOFM & FRETIITZ S
EV)ENRFEITONE, 20720, THADIHN
BF DS & FERC TRROER L4179 . BERE
BiRoOEEZE BRI, BFEORAEEH S BEE
% % Bl o TREEIZD > THiH SR 58
LTLADT, BEOHREE RLT W%
HRT 5, B4RmMIIE, 7, EZiciirE
x, DLk EIE, ¥—=4F v briks
L7293 2T, THREHEDHEHEZIT) . KIZ,
Rz BAET = NEn S &, FEBIETICIREN v A,
JEf =25,

BEHROFE LRI, KB, EA8 FoxiE
EVAEEETENE, BEEURORT2E
72NCBIET A, FLT, EEYVIBRTKT L
7B CRAERE OEEM 21T .

2) BHIRR DU

T3, BRERMEDERBEZITH VS, BEE -
BEFROMERIIE D, EHERRER,
FHR: CEH LA OBREA S Z LA
EAETHD, EFBEIIRBICALoME L H
BLTRWIEDPZOT, £MICRESM
B4 ERT 5, MEHERHEO T REELR Y
T, FHEMMEIC L 0B L 25 RERILED
ML oTwA LI RGeE, HEER~NE
B, mllyesss2ZLbERT L, BIRICH
LTk, bhvbilizmESERICHEYET 2

FlsE 50815

FREFFATIT>TWBY, XK, EFTHE
ETATEOHER TR ZHERET A,
PIEOBRICHENRE (BT A ER,
BB hRicRRELTB N, BEFTw
BERGHDSCFEIZ ) 2 2 IETY, B
FEELIAAT, TELHT S HMEET T
BEIZLEAAEL v, 7, BETAHEN
il & B & DREEEL (FFIZETEED) X, —
HELEZER L TVEHAETHLDOT, EF
EEETEDL Lo L& LI-tHPAHEIE T FEfR
LTBL.

3) BEE - BEADEL
EREECEL T, FERABEOMEE, M
E, R g0 MERE A A—Y
TAHZENZFTEETHS (A1), BEEED
MR X, Ak, sk, MARZERETL=
AELXZ L TWAEDT, TRFLOEADHE
WHEETAHME T TEZTBITIEA A—
TLRTW, T, FOEEEESTED A
ATEFREERTLENLLEETH L, ALD
BEBEED S, BFEED 1/2 L 0 ®ET2/3 X
DIEMICHBRIRKVWEBRKEH S 2 LH%
<, BEBE L OMBERMFRD L iz, bhvbih
FCoE@EEEFIATALIIILTWS, B
HOELEZ, 9, Fyv 77—k b8 @
DT—F U TRA Vb BN, RIEEEHIC
EbETERRTOTTFAL 2T H) 2256
G b, THROBE LEHEOZRE»2DED
7o, BFHFOMERTA LikAAA THEE 2
BETHADPEOERSE L v, T020
BEROKE S, REHLVDLKEDIZT
YA 5752 EH/RUTHDE, ZOBE, Fv
TI—IlLBEBBEDY—F VIR A
TNTWBEIELERBIZIANT, BFEERHER
T5OOFHA, %, ERBTOIN—7T%
FOFFHRPVLHERICEY, BEAICEERL
TiT9H (E2),
EHFOBEYOLEE VI, FIATLTLER
PHETEL LW, EUPEHEIGELLS, &




YL ¢ 2007 1 H

Hil A & B A
B U RMEB 1

TRIE B 8BS AR
RUESSE

k&

(a) TEEARZIBIIAHENDY 2—<

(b) BEEREFDA A=Y

1 TFhERSLE T O

(a) ZOFHL 0T F,
HREOMNBNETFILTWIESIIHIETE 20,

RAMGOUREATH &

(b)) TOEHIETHA yThiigBtioEHsT

NTWwTHHIETES,

2 BFERFDTHA >

BT TRRE AR PR @ d - TR L ED
5o BEHRICET A I TIRBELY HEES
BLrOHELZWHY, HETCTHBEL:H
DB LEOMER R TEZ S7-OEFOIM
TREVRETHLEDNS, HEFRMAT
TEBBRIPHEATELSFNIZEDETEE
DTFFAL b H)—ERET. EFOE£E*
U, HEEL, BEFIcmbroTe I AHLE
BFEHOE CEEREZ SO HETEE TS
BITEAICHN AL LI THEET ED
5 (H3). F7:, EZBHESF T 2HZEDH

EHZ@E-> TWAENL, PEOBEL DT
ITHBETLAANEETH D, EEEDBEE
BEEROBEFPOILENoTLHEIAHET
HIRETEZ 72 OBFFOREIZHE S,

BEB O ETHIZANTTO B R0 7% S Fikiz
B &A%, BEBER < TIXAENES M
THEREBELZVEIICEET S, BFRIZE TR
ED G RIRIZT TR - EREE R O BEx 1T
Vo EEHMBIIL V- DBERAATHVTY
L, RIZ, AT i) B TERZIIY
THIEBELHET LA, ZI3HEE




=3 B‘ﬂlﬁ’ﬁ?{“@ ¥t
ZEH SO HE PR A ICED AATELT

B R, F MG, P; 2tk
¢ FIEEEIER, & HJF’E“ wEAEET S

fet i 2 OTHEET, WIEHW &(Igmk
<i‘1 |BE*1T9 0 B Faﬁ:r%i COFIBE TR,
%WD%ﬁﬁO%WUEﬁﬁ%ﬁmﬁmﬁﬁ
BRS¢, BER L BREEEIROM D
LEERTWVAETHLY S5cm ZEDEL
T2, BEEIE, BLUOBEOTRERELT
WA OIRBFEBR TR, BRBIRTH S
rapTsyw, F7-, EimoRRPERIE,
FUTFRoOEBHEESFRELEVD
. TR G#H5em R RRFT S C
LA ETH L. BYDIE, EETIZEBEX

GRS, AuBERTREE {xﬁﬂ 28
wC%—vﬂwf—%%wfﬁ , BEEED
Bk 2 BET AEEEE RV,

FU0 &, M L7 HEE ORI e T

%T%MKN:%Vﬁﬁ‘ FAEE L 0B
Fﬁlﬂ:é':'f«”mﬁ‘i?:ﬁ&’); C EEE LEJHEL 72
L 2 A THEEBIE M®¥MEﬁﬁﬁ‘*?®
f;;iﬁ&vﬁv EEDLIBEAFE T L

75, BEBICIE- TENTTA HEE B EHIR A

Ef%%@‘.*irmﬁL*w;%ﬁﬁE

=i L ERLE T VIR . IO, TH

Nk RIEEICIL LT, fﬂ” fEARD—

s HEE B EEAILIZLD, FERE DT
5 Eh

FRE 50& 15

B 1% BER B IR & AR HIBE S A7
W%Eﬁ%a%ﬁL%%ﬁﬂﬁ#M?“ﬁﬂ
LTwa bR, FEEEERD ST
T RAEERENHHIZD, e 0FEEF
m$m1lqw¢}rﬁé*@Jﬁ%%fp
@t by —=ry FEERL, BiWE

. ZOERRET

5

5.
ERESOMITIARETH S LD Hihd
I 9 TtHhiTxDd PRI R % 3 ORI
t@ﬁ%%%;u@_ﬂdﬁa)aﬁ%f@
- )85 DT, bLbILIWMEOA ¥ 74—
LEavtey P TEPOEFREFIAT AR
Whid b ERLTHAL TS,

4) BREEORE (BH)

B EEHOENBERSIEELZVED
vz, MR % IS %Rl BRI TEOE
mﬁﬂTﬁﬁﬁwfﬁixhiﬁuéﬂfifﬂw
T OFERRBE S BRENT TV N
ML 2ZIEERTH LY, MEELORRE
ARFLLFEE IV BnI LN
B, BETIE, bivbilid B E‘G’)E‘“Jfbu
B . BEEAORBERIITo Th, BEDRE
i, ¥, FELCBER - B R fr % THRIC
bThv, LEZBORS, MEBWE TS
MEO"L%;%rIETé &R FIYERT S

mEHETE5 7’:”%‘{ CHERT A2,
Hi?’%‘i‘iﬁ%ﬂ)ﬁ A AR & 0 BEE B T ISHIEE L
A0, BEERRRE 2R 5. KIS, KIR
EHROER I b TEYD 2979 7, BFED
IO —8 % { U LTE
HExeTI=7L— FEEETTAHEYN K

JF#;*Jmﬂhﬁﬁ§¢

s

ll

HTH LI, BEMIEIOANFEILY
A BEY 247 BN TELEENELT
LT agaid, MERZIEET 5 MEED
$5. —OL e, bhvbiud, RTH
THAHINEHMEETY L W BUED
MR ?+®Jﬁf£ﬁ“%,i;fb—‘
G&vfcﬁfim Twhd (E4), ZDA
FECHILUTE Y RIIEEALEEEFD



FEBHEE 2007 4 1 A

D 1

(a) BEBEO—8%E { SURCURK

LTERSEAFE

t t

(b) BWHEIZ{ SUROEREF

IIOAATEREE L HE

B4 THEEOHTE

E5 REFOREHE
7y b L AREOBICHEEFOBRIEERE
T3,
S EMF M HE F;HE

HEET 2 UEL LR, EHEEZNMESIEL
L ABHREDBELREDEEL TV
Vi, B, I/ - rEERXBELHMEY
T, BELE»LfT-oTW5,

5) B THE~OREE L MEWE

BEE 2 & A THROBRELSHT &, OBEAD
REVHLEHEIR, BEXEETHEICET
B EORENICHEET 5. BERIIEROKE
DB VOREECEHARICHEET S 2 LAE 0w
friy, TEBREIT<y PLAREZITY,
water tight (2% 2 £ 91255, DK, HE
BROBGEIZREERENT A Z EAEILTE
WML EEZTWD (E5), 7, OED
BEALRAICAT THELRT) A, EILZE
LR TVRIAICA LEREROEDL LIS
LA oE%1TH . BFICRmIRRY,
BIHD 3 HREEII AESR, HARKEL D

6 FEFEOEPAE~OBREHE
BV —7TS¢Tey PLAREEZT ),
S, K

RICEERE % ) -8 & 2 4T ) LETLEELD R
Weid, RETHLBRCEIESOEND
Bz, BRI ORERIER & CRERBER O M
TTHREOWELBORL 2L, ZOFTD
HEZ<y FLARELL, LodbhELL
WA o TV IV — T8 THEE %
19 (H6),

KIZ, BHEORETHENOEEZIT) .
MBI OAME, WEX EMECHAT L7202
t¥, reconstruction plate * F\2 5 DT L\
¥, FiiBAaE, EEUERNICRFTED
TEEH 12 reconstruction plate DEE*1T-> T
B, BEUBBICVWSAZOT L+ %
WLT, BEEICLZOTL - F2EBEEL,
ChEiEBL LTBHEEOEERXITHI. &k
7L — b 2EETHEAZ ) 2—DAY FD
ANTENTERLIATLEREATY




4. L7+, reconstruction plate # %4
FEiX, PR FERIERICREIELEET
Hb, TLALYEFREOBRES, REESR
ETTTIIRENE TN TV AESIINEL W
LEbONG, EBOBEEOEEIII=TL
— b % FVvyTAT9 . Reconstruction plate * #
DEIFHTEHELHLHD, KELEY
ThbHILIHEWIER L, BiuBEXnEr
BETLHEETL— F EBHEREOMICPEM
HTEH, FOLH, bhbhizi=7L—
b2 & B@EE%, reconstruction plate =4} L
Twa, BiaEFOEER, BHEELEFOM
B2 > THEMEBRICEERES, hihrhk
WZLEHRT S, MEYEEIERHIZEE
DEEIFET LTI 95, BEEICLY
MEMELVHE LD ETFHRINIEEILS
DR TIE vy,

6) B &l

THEZ SO EAGOBELEL, HEETCS
T ABKEMERBETZST OB L DK E BN,
SEEOTIRAHEELR L TH D, FEhELET
Z EELR, BREofEktt, 0w TiInE
MEED b7 TMZETHhHhboTL AHRIE
Thhb, FFICFHTE, BENWOEIITEEZ 4
LBILENEVDT, ZTHHDBEFRIZIZFL
—ERYLTEET S, ZOF, water tight |2
ZoTWRITHE R L — > A OREROMER %
Vv yAd, 92> TEREEOBEREREZZ2DTHE
BT 2, 28, biibh3EADIEEEE
fTo Ty,

3. WMEDERE

EROFEZFY) 2 ZIZELTE, BEOE
MR L FRETHA2Y, BBl L9
BEERDICEEZRLRSTVOT, FL—
Y DHEE, MEDOTROFEL EEET
5, itk 2~4 BEOZEEFREDE, WH
BN OREOEN AT 5,

HER - BRAFIE O EHEL/IE % b

R E 50515

&, FEALEZWEENTEBYNY, LATwb
T8 1 BEOJE s 2 R B B 0 E 5
MBI L > THLETEALEZLRTWAE B,
Hivbiud, ERERINEICHEL Lo/
Haid, WREREITEE.2 &4F, 1 AMERE
FEL D EERELARELTBY, fEE L7
BETOEFOERERICHTIEEIT-
TWb,

M FhowEs

F-BEFCLLITHBREZITOBIIL, T
SRIEDOEAL, #E, EE - BEHARO KIE
HRICL > TRELBHEELERTNETH
Al ltrbhbhid@EL &9, B
B BREFE, FOERHIREERESOEE
D5, EREAEERIE O e/ S W El5 KR,
BLUBUN 2L b 2 VML ELTS
THHAIARIE, E6ICTHEWH LTI
Rem D EORBIHLTELBIRTH S &
EATWA, LT, RIAKBIZBWTEES
M KBRS VA, REMEO IR
IR CT, BIBEE SR, mISMAIRBREZ AR, BEE
WEFRLEDHERET ) OHFRETHLEER
Twb,

(ZEFI] 70 %, B, A THAM (T4AN2MO)

fRbt OERF TEIIE L TV om0k,
BEVEB L2V DERET-o2E 25,
FEERBEESH SR, YRHzBAENT,
FWTIE, TTEEHTE, BLUBEH
i &0 - TR A SR s Thirtt, o
WT, BFEREREZELLEZA, EHROE
R <, EAETOMITICHEN S S &
HErszico, BFEROAFIHTAI L L

L, OBEAOHEXIEIZH L T, Bikigs
L BEETTo2. THBRTIE, THEX
EHOEEBIZEDE T2 VA TEIN 2172
7HEEY, 3= 7L— b CRETHRICEZL
720 12 & A LEEREETS 5 72 reconstruction




FoRANE

HRWT W, #2119 B & ) EOE
‘:“U,¢W30F HREE L7z, W I

2007 % 1 A

(a) #rRTOOREARTR
BEE B D 2B

o Mg A DAL/D
(¢) CIESPIDRERE/E I3 L TH, U%&.# (F) %Lﬁx-x,{-,,
() BERE TRXRBORBIEDET 2 2 A TRY)D £F7

£, BEXROEMLTHY, &
L DEEED iJ'FE’? h%. BHEHIZL WEw -
EDTEENBFBELINLTVS (AT BHE B BED 720 DIEE

é'ﬁ ETtE‘r*l (T4N2MO)

S HHERLEED 7= & D]

¢ eI ABEREALTW0, EFOMTRAE

|

=
=

—
E

=

SN I

e



78 — A FWH\ 50 1’3‘

Vet

Wit 1 EDREE
@)mﬁlimﬁ%
|‘/ %‘J;JFJEL-}:-&;
(h) #if% 1o 3D-CTHRE
&7 FEH

e LEHTHIEET A, GZFEEH SO -mEPRIZT X A5 R

OBHEI BT AEREDO M) I VT, FL, ZEEHEOARL LV,
| PR Hwﬂ;ftﬂ“f“ﬁ'r %, TENITHE ®FBEAE 2
(] } | 4

{
NG
a6,
o
F
e
)
oy
oM
=
Bl
Wiy
=+
Nud
[FH
\\
1
~

BRI T 555 T, BEORE kR, SEOBEE T THE
/-_%J (J—‘J?JJ::‘J: v s ;5 =




TRCALEE 2007 £ 1 B

HBO—EBEBEEICHESE D,
OHEsEROE S 2 ERT 272010,
MENBETLHE L, BrEORifzmsE
15,
BRIBOBHICEHLETEYY ZITHERIC
BT EEVSE, FTELRYLDA
FMEELEETATREND S,
@Bz, BEoOREE { ST
+AHEIBETHLY, NEELEETS
ThEMEA D 2 EAIL, SMEZEEID LT, <
SURDEZIROALHEEZEIRT 5,
BEFOOERA~OREE L, BXEETS
AT . 7, BEEED/TY LA
BT

@O B o BEHOREZITH B, BEIL
AL TVEIFD 3 SE 122 587
%, HARIE L OBREETHIEST, PLE
FIRBERH T THRETED I CLEY
LEEDEESTITI o
OEBEIEELEELZOT, EFHICH
mEYEITEBRELTHRIIIT) .

@b Tk o 7 FEREE S (FFICFRTEE,
BEFEOE) I FL—VE2FAL, BHEE5I
XAATWEWT L2 FERRT 5.

FEH

BEE - BRI IEE R & [FREETT TR
FHELFETES, MTOEELREVWEOMAT
YL DTICHIFTEOYNTES, L
SR EABLTVAD, THEHERDOE
1BIRE L THWLNAZ EHE\, L2 L,
BHROMTHFARETHY, Tz, ERIHE
WO ICTERE R A U R, EILY R TS
REOBEALD L, FRTE, BHF - BE
FIZLATHBROEAFHL AL L LD
2, AEFERT LD, bILbIWNER
LTiToTWAEAYMI LT,

5 AE

1) Taylor GI, Miller GD, Ham FJ : The free vascular-
ized bone graft. Plast Reconstr Surg 55 : 533544,
1975

9) Nakatsuka T, Harii K, Yamada A, et al : Surgical
treatment of mandibular osteoradionecrosis ; Ver-
satility of the scapular osteocutaneous flap. Scand
J Plast Reconstr Surg Hand Surg 30 : 291-298,
1996

3) Serafin D, Villarreal-Rios A, Georgiade NG : A rib-
containing free flap to reconstruct mandibular
defects. Br ] Plast Surg 30 : 263266, 1977

4) Taylor GI, Townsend P, Corlett R : Superiority of
the deep circumflex iliac vessels as the supply for
free groin flaps. Clinical work. Plast Reconstr
Surg 64 : 745-759, 1979

5) Swartz WM, Banis JC, Newton ED, et al : The
osteocutaneous scapular flap for mandibular and
maxillary reconstruction. Plast Reconstr Surg 77 :
530-545, 1986

6) Hidalgo DA : Fibula free flap ; A new method of
mandible reconstruction. Plast Reconstr Surg 84 :
71-179, 1989

7) Wei FC, Seah CS, Tsai YC, et al : Fibula osteosep-
tocutaneous flap for reconstruction of composite
mandibular defects. Plast Reconstr Surg 93 :
294-304, 1994

8) Schusterman MA, Reece GP, Miller M], et al :
The osteocutaneous free fibula flap ; Is the skin
paddle reliable? Plast Reconstr Surg 90 : 787—
793, 1992

9) Wei FC, Demirkan F, Chen HC, et al : Double
free flaps in reconstruction of extensive compos-
ite mandibular defects in head and neck cancer.
Plast Reconstr Surg 103 : 39-47, 1999

10) Takushima A, Susami T, Nakatsuka T, et al :
Multi-bracket appliance in management of
mandibular reconstruction with vascularized
bone graft. Jpn J Clin Oncol 29 : 119-126, 1999

11) Boyd JB, Mulholland RS : Fixation of the vascu-
larized bone graft in mandibular reconstruction.
Plast Reconstr Surg 91 : 274-282, 1993

12) Ueda K, Harii K, Nakatsuka T, et al : Comparison
of end-to-end and end-to-side venous anastomosis
in free-tissue transfer following resection of head




-

and neck tumors. Microsurgery 17 : 146-149,
1996

13) Wei FC, Chen HC, Chuang CC, et al : Fibular
osteoseptocutaneous flap ; Anatomic study and
clinical application. Plast Reconstr Surg 78 : 191—
200, 1986

14) Restrepo ], Katz D, Gilbert A : Arterial vascular-
ization of the proximal epiphysis and the diaph-
ysis of the fibula. Int ] Microsurg 2 : 49-55, 1980
15) Hidalgo DA : Fibula free flap mandibular recon-
struction. Clin Plast Surg 21 : 25-35, 1994

16) Hidalgo DA : Aesthetic improvements in free-flap
mandible reconstruction. Plast Reconstr Surg 88 :
o74-585, 1991

171

18)

19)

20)

TR 50 % 15

Hidalgo DA, Rekow A : A review of 60 consecu-
tive fibula free flap mandible reconstructions.
Plast Reconstr Surg 96 : 585—-596, 1995

Anthony JP, Rawnsley JD, Benhaim P, et al :
Donor leg morbidity and function after fibula free
flap mandible reconstruction. Plast Reconstr Surg
96 : 146-152, 1995

Takushima A, Harii K, Asato H, et al : Mandibular
reconstruction using microvascular free flaps |
Report of statistical analysis of 178 cases. Plast
Reconstr Surg 108 : 1555-1563, 2001

Takushima A, Harii K, Asato H, et al : Choice of
osseous and osteocutaneous flaps for mandibular
reconstruction. Int J Clin Oncol 10 : 234-242, 2005




PEPARS No. 15 : 47-54, 2007

c) TsE

SIEE BRIE~OHE—S - A\TBBIE, BEE - B

S 3. BREMICSAHEDBRREBEDTY

SAMRFE™ WHIHEL

1) — (microsurgery)

Key Words : T % (mandible), 75 (reconstruction), UE#i{ & & #41 (vascularized bone graft), <4 7 ni—3 ¢

Abstract

Ao -y ) —EMBLCMERSEEEHE - BEABES, THBR BIIEH

EBUREOBR, AL TBELEELARBEREAEMBETHDEEZIONTIVD. TNFETHE
HEHADOBEANVBESIhTELY, 1 BEOBEATHOWDYM TOTHERBICHB T DI SIIHL
L\, SHEERITIEAL, HER, BEFNICBN-THEZ2BRTI-HICE, BRIBOBML, @HEE
ITTHL, Bl - B, BSURSHEBREBEOXAESICCLTERMEEBRTZ2VENHD. £WTIT,
F2OEZDZBRHOBR7ZILIVILE, ZNOSOBHEICSITAOVICDNTIRERS.

(=407, »] e

THEHREIT 9HEE»rcBOON TR &8
HEOBMEFICIhAVAL I ENTESNY, K
BHICTbHED D IRE - XRKBUETH
Y, UKRESEEEL L THECBENTHE
BRCAVsNTW Y, FHioRHEIZ
20~90% LMEIC LD ELELTHHLY, o
BHIEIE~OIMTHE VOB EE2EL 2L
*, BHEBORIN, AFICHEZ S22 OMEE
Vxnwl i, BEChot-. 7, BHEEEUR
B LICBVTIE, KM, WMEBRESOER /KIS
LTW3ZENEL, ITheDFHEZ2BERKICT
BELHo7, INGDEESEZBE T8I,
B EALEEERY, 2o 3BEAERPLA
Mgz &A X EEBRAVEEI DY, TH
RIELE 2 LfTHmEEI NS Z LD, B
ERMOMEIBETHZ LD, EEL
@R onkbot, LL, 208, <4
ZR¥ =% -2 MR U ke A BB R

*1 Akihiko TAKUSHIMA, T181-8611 =% it
1 6-20-2 HHRRZEEHEINE, HEHZ
*? Kiyonori HARI, [, #i2

N6, BOmT2REFL-XEBEZ
TR B MERNS ZEMED 2 IZEEAF LT,
B BEALET)ORERSFIER SHTIEE
WERIMERIRD 52T, BEEN, BEY
ICHEN - THRHESERTEL LTk,
THERCAVONIE - BRALLTE, Th
¥ TWJE’B)NH), }%%12%—14), E‘qﬂﬁ-lﬁ)*ﬂ?]lﬂi’ ¥
WO~ P ~U g pARE XN TED, 2h
Thoflg, REBEL RSN TV35, L
L, FDEIRIALTORBIINLTEDE -
BEFERAVIhE V-7, BEMOHEIZEIL
Tix, HRORY, MEFOHFALLEICL>TER
ENTVBIENE,HEVRL oNTW i,
B43, BEHOBIN. zneE2R-T L
i, BBEER, BEMNICEN-TH2BET -
ODOEELRRA v FEEZ TV AT, F4
DFEEL TEF - BEMFCL 2 TEHEREAND
fmREb EICER L - BRHOBRT LI XL
L, ZNoDBEICEBIIZaVIIowTHRS,

B BRAOBEBRTZIVIYZL

L 3LE, B-BEFZHOCTEBEL
To7- 178 EMENRE LT, EABHEDOR

47



~

B8 B 48

\

+HED
HElHERA

X

TRAXRE

S, thiExig 4L ERESLLIKEMOARE LWRHA

N

Al K18

L EREHIVEBEMOARE 2BRA

ilil:m
PERE

FBF ﬁ#ﬂ‘
+ TOf OB BB RS

1. TERBIHNTSE - BRAEBRT LI XL

R, OfFE, BN - BENTFROBENZTY,
THERICEL TE, BREOHN, & UERKE
HBRBOBEICIGU 2B - BEALBRTAEZ
THHEDWER L TWEY0 $4:, ZOER
o, BFEHORBIRICET LT A L%
ER L7 (K1), £, THEX#EL, Ebh2
ZROEIGRIEEA AR EAFLHET A
G 3. HIARBOEE, EME, REEEE I
KN VWIGE, BERLBIRT S, KM, 3
Vi OO A0 KT, EEHMBIERDD
WIBE IR E AR, BEEE& I ERDS VE
GEEREEARERT 2, EMHEL R L b
IZRIBHH 2HE (Vb @ 3 pull-through type) b
EREEAfAZEEIRET 5, THEEESES
RBOBETEICHEE2ER L, SGRHR&ED
K EZITG L CHIBEE F, BUSMBIKBEEZ R, BEE
MEfF R RAIRICBIET 5.

KRG E - BEA

HE, #HarEsE, THHRZCHL THLTWY
BERIL, BE, BRE BEO3IHEHET
b2, Zofiz, THZ2XKEDEGIZERVWEZ
FHT2 L TELMBLZERTZ2ILLHD
BrzLtBEbh3, Ll, 2052 KRELKE
Al S TRELBEICBO N2 THS )
L, MERIEOEHECTRHLMED T A XD

48 PEPARS No. 15

BWEREZLEOE L L, HEOERIZTZ S
BITERELEZE, 7, BRTIEBREZHV
- TEHRROBENE L Ro s s, Figo/)
XOWHEATETHEADAMICHAGNSEITD
FRE2FOBEZHNTEL LEELEOD
BIRTARETREVWERDONS, DT, T4
ATHOTE-RENL 3EHEOMNERMT 2
BE - BEFICOVTHRRS,

1.8 &
EBEESEIRIC & > THRES N L BE L,
LU L 2 BOFELTHEOMS OREEIEL
LTw3, ¥/, BEVFBET, THEEROEVE
XDOBERMTESLLD, 4177 MY
HLTW3, LizhoT, BOFRME L TEER
B2 TEERCRLEBELTWELE>TE
V. ZORE, EAE L THATE ZBERHER
bulky T, L4 ZDMTREEL Tk, &L
DEFLAERTLBERAOEREIRIE, -
=¥ thonZ i), BEREEEOBEHET,
THERRCNT 2 ERMERO _XEELZ LT,
A CEREBBEEL, o, M, HEEHR
LicKEP R WHEIBEEEE BIRLTARET
H2LEZL(H2). hOF - BERFLEEL T,
BEHFERENREL 2w EEBROE0—
ELTEToNnsTHSS.

Fiioav L TETEELIZ, BEOEH

2007



E 2.
fEFI 1 42 1R, B ETHEx
AV
a ! ffiai® 3DCT
b : EEVIIREORE TR
WYIERIC X 2 Rz H 3 28,
M E & ORI R B 72 v,
c EHRL-BE BEBEO
A—7E2HALTTSAE2E
BRETBZLMNTES,
d - HE7L—FE2HWL
TR *EET 2,
e ! 1iitg 3 £ X &

2RIALCTHRELAERT 22010, £ FBHETRIOMCBEL-w., TEEEYL —
CLCBRERMTRENEBET S L TH PRUBIE DG 6T, FEEBREC
5. BET 3 BB, BIRT 2 BEKEER fb—F@%%LTW&@ﬁ@%ﬁﬁTb,T%

LIBROMER L OBFA Y h e coREET W%%mmﬁmnwgguamwgutm,ﬁ@

7. BROMERZEM» BB A>Tw20 EDBRICAZ ) 2 =003 HH% L, HWEAEE
T, THORMD & MER % T B 70101, PROENZOEGI RSS2, LaL, B
REBEHONMBL Y BBEZFRL, 2% 180°0 - TRAZYVa—DFELFEMD T2 Lascxz
COBLTHERATZC L4%0, LT, THEA FATOCD(AyFX S YAV R} 5F 5 2
DRIAHS BH A, H IBEHE T -4 <+ ¥ AT 4, WLORENZ #H®)sRgF2hTH
TH5LICBEERNT 2 LV EECH S D, FHICERTE

BEEORELRIT 5 2 LI THEARICH et

TEELILTHEY, BicRANERIINT 38 RETHBROFL L 2> T 2FEM D, B

PEPARS No.15 2007 49



. Ll 24 ¢
HTHAHIZ LT, %<

Ve

»

DXMTHLTENT 5,

LeL, RELMEHABMKEBELE) ZEBELE
HREE VbR O TRRERICEEL T3, EvlEE K
FT TREREASREOTEL+TITA W
ZEDS, Zod, HEEEL, B0
GHfEZE - T EEEsE <, fhoElE %28
AEbE b HELHERZNDY, LaL, MEWE
DEVEA B LR EFHROBEM I ELEDY
3 &, TS )EBE R FF OO fE R VT o
50 PEPARS

Ne

. 15

Z

denude 5 Z kIZ

- -
#~

s

2007

G O 78 % water tight

H 3.
fEM 2 1 63 1R, BHE BT
#% (T2N3MO) (Takushima, A.,
et al. : Choice of osseous and
osteocutaneous flaps for man-
dibular reconstruction. Int
J Clin Oncol. 10 : 234-242,
2005. X H5|H)

;BB V)BRe DR, (HI
AERPLELETHE
WYk, & - OFED
Bk, BEMYIER, B XU
BB T TV S,

b : Yk L 7z BEAEE. K

Z LIS RE TS
5T EMbds

D ERHL L - BB A
ﬁﬁuzﬁ%wwmw
A, EMfiloBsE={T-
7z,

d EBERBEZ—2FATH
ghL, BEZT-7%

Wi, 4 2B o OEEr
i 5

f @M, 4080 X iEE

NLT, BREERIZ, HFOAGEEE
L0 EFLBEROEYSEFAL
WSO BZHFET T 5 2 &
—DDEFTHELZBZT, o
CEEET L L
Bt b Thiudimfr 8
TE270, A rHAH
tLA[gETH B
T#El L THERT3Z

&,
7=,

¥ 2’_, — Ao



H 4

S i 350, B DI (TANOMO) (5 AMHE 2 © BRI
A MREEBALC X 3 TEOER, FUMIME ADVANCE ¥ ) — X 1-7. 173-
180, TEARELHHAR, 2002. X b 5IA)
a : EBYIRBEORE, Fhrass TERRIE, &  OREDR,
B X UERBESTONR TS,

b : YR L RS PFEEAFOAOBRTREEHMEITIET S

Zibhs,

c (L -HER THOZHicghE T2 2RFCBETY 2{To 7.
d : RERICBE SN EEGES (R A) & BFEEF#F (R B)
e i3 HD X g

LT E B, CIREREERGE, EM o mHl KR
(V3 W 3 pull-through type) ICHIGET 5 Z & H T
2%, Lo, BXRESHAGT, BERHEMX
BEMNZVHEP, KM, RER L L Ic /KA
554, BAIEREEAZEBRLL TV
% (4 3).

REE - BEFOREELT, BXEVLDA
77 v FEADBREPHRICH A THER
nEFen s Lopl, THEAGREBOSSE,
R OB IC3BRET I L 2REDRREVE
HEThh, EOBEBZIZA 7T FEREBAL
THERAL TV uEEHE-, BRE - BEA

PEPARS No.15 2007

Db H)—2DREE, BROBICEERBLE
RoLTH3, LdL, BE - BRAZHEALT,
BoIch ) —DDMEANLEICLZSDTHIL
i, FRREREE L 28 k5.
BHRECLITEHRCBIIRKOFA V|
i, —2DBEAFTTEE, DEERE, BKME X
O, BEAKEERT 5420, BEDICEAPM
BEWH2EBLAVEICEEBTEILTHS,
7, BEOFHELEETHS., T, EFFOE
M2 TEHOWEIZE->TWE I LZHRL, &6
WCEEAOMEFINEIRT 2 BEREIEIRIC 1
MBIz 212 HRT S, XRiZ, OFE

W

L]].N'

51



HEORBORE JILADYE, KL EROBER
ZHET 570, BREFOEMEORY I
7 EEATERD denude 2179 . OREEINDEFHFD
BT Lo MBEREZTH. BOEED M
BYEOIEICE 5wk S ThiuIkicEEE
2{ToAMELEENTE S, BRI, QK
KL & FRRIC, MEWES|oR-o/-DEEL
he3ic, »o, FEEZEIZ2VE) ZEEICL

o DEADVEMRBIHICMTIEES LIS,
ZOEMBEOFY 2T LEMED denude 1T
5, OPesEREfl - EMElo &b S —HoBER%E
79 2 0BETY, REFHEMSKEIREF VI,
TOOERZRABLTEL. ZOABEAHEDE
HE T W-®, BEEMOTHEZTVR TV,

3.8 &

BERIZE - BEAL L CIIHBHBEIC > T
BHEINHDOTH 3, EFEIHERZ PO
ZTTEBROAHZITEIHREL S D &L
12, oE - BEFICHTIHEOR L KE LA
A, mT28455 L% BYID%Z 2P E
KT TN TELHICHDLEITHVS, IO
7=, A bHAZRLELETHATAXKBIZE
T, B8R L THEER2ERTRETHD L
ZZTWw3, ZLT, BRPEMXKEORZSICE
by T, HifE R, BISMAUKBREL S, MEIERLEFF
RERRERL, AT (H4). 7, BFEERA
FECL AP THY, HOEBEHEET S L
R OBEHNORELZBERT 2 I EVPAETH S
%, A RETH > THEHEHB RIS 08
GRBFEEREZERT20OB8LVTHAELS. Ly
L, EABTOMITHAIRERZ LHELY, &
SIZEFDEOLOITEZELRT (, BLD
REZENBOREOMERLE VY, Lo T,
BEE B FfrE LB IC AR D IMITHE - &Il &
n-5&, EbTHmMERL Cho R LR
DEABEDEEEZLIRETH D,

BEBic k2 TEHRBICBI AL Mg, B—
CTEREC&EbE BB AETHS. Bl
HBEETE, BEZERICT 22012, FFFD

52 PEPARS No.15

WEHZ C SURICUIRR L TE#l S e 2 hik L,
BEB O EREZEND L, < 2U0ROEREZIE
DAATHEMEE 2 HELDH 5. BEAICIZAE
FOHHLEE LD, SMilps =71 — MEE
#1795 L, BOIMfT% s o HE§ 5 AleetE
b5, HEONEHZEYD T 2H5ETE, B
% HEE T IcBRELS = 7L — FEERTT
ZTB~OMT2HEET 2L PRV,
DHEDHMELTH S,

KOFEA v i, BFBEOERES TOBEAZE
BT BRI, EEEPEAEEL VL IIERAFD
BELITHIZLETHS., OEANDEROMEEIC
RTELEITy P L AMEEERIT, water tight
3 kST s, BCHIAT3 AEEBEL S
Bat, HESEHETHNIBIC LTSS TH
ERMERICTH. tho® - BEFALEAK TE3
EOBRBICmMENEE2TIAB LoD ELEE
BIEMTE 2, BEEIC XD IMEY &I EHEEIC
B3 EFRINZBERIIORY TRV, Ly
L, 43T 3RHEEDRAES % OEAKR
BOMSEIcAVLEZVEIICLTYwS, gl
£ 9 AT DAL E 2 B A ORI £ D E
L - WEROHESE U 7RG, RRE SR L BOBRT
ICECHERT AWRENDH 206 TH S,

T

THEXREBR, B—ME2LoTIRLZL, BRED
Hphr - MIPFH, FOM - KGR, EEDAEEKEOH
REEHMICEATWS, TNREFNOEMICEL <
WHET 5703, BAD0E - BREEZHAVETF
mimicEEL, Thonfmz ) (HAALT
BHEMOBRZTHILEND S, KRETHRM
RO7NT) ALIZEEL LD TRIFwS
B3, BERMOEBREZTIBEO—DIERICAS L
Bbns,

X

1) McDowell, E, Ohlwiler, D. : Mandibular Resec-

tion and replacement. Collective Review. Int
Abstr Surg. 115 © 103-114, 1962.

2007



2)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

14)

15)

Blocker, T. G., Stout, R. A. : Mandibular recon-
struction in World War II. Plast Reconstr Surg.
4 1 153-156, 1949,

Brown, J.B., Cannon, B.: Repair of major de-
fects of the face. Ann Surg. 126 : 624-632, 1947.
New, G.B., Erich, ]J.B. : Bone grafts to the
mandible. Am J Surg. 63 : 153-167, 1944.
Bromberg, B. E., Walden, R. H., Rubin, L. R. :
Mandibular Bone Grafts. A Technique in
Fixation. Plast Reconstr Surg. 32 : 589-599,
1963.

Snyder, C.C., Bateman, J. M., Davis, C. W,, et
al. : Mandibulo—facial restoration with live osteo-
cutaneous flaps. Plast Reconstr Surg. 45 : 14-
19, 1970.

Conley, J. : Use of composite flaps containing
bone for major repairs in the head and neck.
Plast Reconstr Surg. 49 : 522-526, 1972.

Ariyan, S. ! Pectoralis major, sternomastoid, and
other musculocutaneous flaps for head and neck
reconstruction. Clin Plast Surg. 7 :89-109,
1980. ;

Serafin, D., Villarreal-Rios, A., Georgiade, N.
G. : A rib—containing free flap to reconstruct
mandibular defects. Br J Plast Surg. 30 : 263~
266, 1977.

Daniel, R. K. : Free rib transfer by microvascu-
lar anastomoses. Plast Reconstr Surg. 59 @ 737~
738, 1977.

Harashina, T., Nakajima, H., Imai, T.: Recon-
struction of mandibular defects with revascular-
ized free rib grafts. Plast Reconstr Surg. 62 :
514-522, 1978.

Daniel, R. K. : Mandibular reconstruction with
free tissue transfers. Ann Plast Surg. 1 : 346-
371, 1978.

Taylor, G. L., Townsend, P, Corlett, R. : Superior-
ity of the deep circumflex iliac vessels as the
supply for free groin flaps. Clinical work. Plast
Reconstr Surg. 64 : 745-759, 1979.

Salibian, A. H., Rappaport, 1., Allison, G. : Func-
tional oromandibular reconstruction with the
microvascular composite groin flap. Plast Re-
constr Surg. 76 : 819-828, 1985.

Teot, L., Bosse, J.P, Mourfarrege, R.: The
scapular crest pedicled bone graft. Int |
Microsurg. 3 ¢ 257-262, 1981.

PEPARS No.15 2007

16)

17)

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

Swartz, W.M., Banis, J.C., Newton, E.D., et
al. : The osteocutaneous scapular flap for man-
dibular and maxillary reconstruction. Plast Re-
constr Surg. 77 : 530-545, 1936.

Baker, S.R., Sullivan, M.]. ! Osteocutaneous
free scapular flap for one-stage mandibular
reconstruction. Arch Otolaryngol Head Neck
Surg. 114 : 267-277, 1988.

Nakatsuka, T., Harii, K., Yamada, A., et al. : Sur-
gical treatment of mandibular osteoradionecro-
sis : versatility of the scapular osteocutaneous
flap. Scand ] Plast Reconstr Surg Hand Surg.
30 : 291-298, 1996.

Soutar, D.S., McGregor, L. A. : The radial fore-
arm flap in intraoral reconstruction : the experi-
ence of 60 consecutive cases. Plast Reconstr
Surg. 78 : 1-8, 1986.

Soutar, D.S., Widdowson, W. P. : Immediate re-
construction of the mandible using a vascular-
ized segment of radius. Head Neck Surg. 8:
232-246, 1986.

Thoma, A., Allen, M., Tadeson, B. H.,, et al. :
The fate of the osteotomized free radial forearm
osteocutaneous flap in mandible reconstruction.
J Reconstr Microsurg. 11 : 215-219, 1995.
Hidalgo, D. A. : Fibula free flap : a new method
of mandible reconstruction. Plast Reconstr Surg.
84 : 71-79, 1989.

Flemming, A.E, Brough, M.D., Evans, N.D,,
et al. : Mandibular reconstruction using vascular-
ised fibula. Br J Plast Surg. 43 : 403-409, 1990.
Wei, E C,, Seah, C.S,, Tsai, Y. C., et al. : Fibula
osteoseptocutaneous flap for reconstruction of
composite mandibular defects. Plast Reconstr
Surg. 93 @ 294-304, 1994.

Takushima, A., Harii, K., Asato, H., et al. : Man-
dibular reconstruction using microvascular free
flaps : a statistical analysis of 178 cases. Plast
Reconstr Surg. 108 : 1555-1563, 2001.
SOMBRE, BFaR, EHHELE)  LE
A EEEREIC L 2 TERE i £ &
R, TERAAEL 44 @ 969-978, 2001,

Thoma, A., Khadaroo, R., Grigenas, O., et al.:
Oromandibular reconstruction with the radial-
forearm osteocutaneous flap * experience with
60 consecutive cases. Plast Reconstr Surg.
104 : 363-378, 1999.



28)

29)

54

Boyd, ].B., Mulholland, R.S., Davidson, J., et
al. : The free flap and plate in oromandibular re-
construction : long—term review and indications.
Plast Reconstr Surg. 95 : 1018-1028, 1995.
Cordeiro, P. G., Disa, J.J., Hidalgo, D. A, et al. :
Reconstruction of the mandible with osseous
free flaps : a 10-year experience with 150 con-
secutive patients. Plast Reconstr Surg. 104 :
1314-1320, 1999.

PEPARS No. 15 2007

30) Wei, EC., Demirkan, E, Chen, H.C,, et al.:

31)

Double free flaps in reconstruction of extensive
composite mandibular defects in head and neck
cancer. Plast Reconstr Surg. 103 : 39-47, 1999.
Frodel, J. L. Jr, Funk, G.E, Capper, D.T, et
al. * Osseointegrated implants : a comparative
study of bone thickness in four vascularized
bone flaps. Plast Reconstr Surg. 92 @ 449-455,
1993.



J Neurosurg 108:501-510, 2008

Long-term outcome following radical temporal bone
resection for lateral skull base malignancies:
a neurosurgical perspective
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Isa0 KosaMa, M.D., Pa.D..,* AND NoBUHITO SAITO, M.D., PH.D.!

Departments of 'Neurosurgery, *Otorhinolaryngology, and ¢Plastic Surgery, Graduate School of
Medicine, University of Tokyo, Tokyo; “Department of Otorhinolaryngology and Head and Neck
Surgery, Faculty of Medicine, Saitama Medical University, Saitama; *Department of Plastic
Surgery, Dokkyo Medical University, Tochigi; and *Department of Neurosurgery, Graduate
School of Medical Science, Kyusyu University, Fukuoka, Japan

Object. Primary temporal bone malignancy is a rare form of mmor for which the therapeutic strategy remains con-
troversial. In this study, the authors reviewed their experience with radical temporal bone resection (TBR) of such
lesions and analyzed the long-term results to provide treatment recommendations.

Methods. Between 1994 and 2006, 17 patients (10 men and 7 women) underwent total or subtotal TBR for primary
temporal bone malignancies. Tumors were graded according to the Umve:s:ty of Pittsburgh system. The effects of sur-
gical margins and tumor extensions on patient survival were analyzed using the Kaplan-Meier method.

Results. All tumors, except 1, were graded T4 (most advanced). Subtotal TBR was performed in 14 patients, and to-

tal TBR was performed in 3. The surgical margin was tumor negative in 10 patients and tumor positive in 7. For large
tumors extending into the infratemporal fossa or encroaching on the jugular foramen, orbitozygomatic (3 patients) and
posterior trausjugular (4 patients) approaches were combined with the standard approach, and en bloc resection with a
negative margin was achieved in all cases but 1. The follow-up time ranged from 0.3-11.6 years (mean 3.3 years). The
S-year recurrence-free and disease-specific survival rates were 67.5 and 60.1%, respectively. When a negative surgical
margin was achieved, the survival rates improved to 100 and 89%, respectively.

Conclusions. The neurosurgical skull base technique conld improve the probability of en bloc resection with a tumor-
free margin for extensive temporal bone mahgnancnes which would cure a subset of patients. The active participation
of neurosurgeons would improve patient care in this field. (DOI: 10.3171/INS/2008/108/3/0501 )

KEY WORDs + long-term outcome <+ malignancy < prognostic factor -«
skull base surgery ¢ temporal bone resection

RIMARY malignancies involving the lateral skull base
are rare, with an estimated annual incidence of 6 cas-
es per million persons.*** Consequently, therapeutic
strategies remain controversial, particularly for advanced
tumors.” Historically, these lesions were considered unre-
sectable due to intricate neurovascular structures within the
temporal bone. In 1954, the pioneering work of Parsons and
Lewis” introduced the concept of subtotal en bloc resection
of the temporal bone. In their initial series of 100 cases, the

Abbreviations used in this paper: CN = cranial nerve; CT = com-
puted tomography; DSS = disease-specific survival; EAC = external
auditory canal;, ICA = internal carotid artery; IMRT = intensity-
modulated radiation therapy; MR = magnetic resonance; RFS =
recurrence-free survival; SCC = squamous cell carcinoma; TBR =
temporal bone resection.

J. Neurosurg. / Volume 108 / March 2008

S-year cure rate remained poor (27%) and the surgical mor-
tality rate was relatively high (5-10%).° Therefore, Kinney
and Wood'® advocated step-by-step piecemeal gross-total
resection combined with postoperative radiation therapy,
which reduced the surgical mortality rate to 3.3% and pro-
duced comparable results for extensive lumors. In 1994,
Prasad and Janecka® systematically analyzed 26 articles
and identified a beneficial trend of subtotal resection of
temporal bone tumors beyond the external ear canal; how-
ever, they could not determine whether en bloc resection
generated better results than piecemeal resection.

Despite these controversies, substantial progress in skull
basesmgeryhasbeenmademthcpastdecade and most
authors of recent literature agree that en bloc resection with
tumor-free margins is the optimum treatment.>'2+26293% For
the most advanced tumors, however. optimum resection
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remains technically difficult, and the overall patient survi-
val rate remains poor.

Given that the lateral skull base is a complex region, rad-
ical surgery for malignant tumors in this area often requires
the participation of surgeons from several disciplines, such
as head and neck surgery, neurosurgery, and plastic surgery,
to obtain the best results.>* In particular, the role of the neu-
rosurgeon is important in achieving en bloc resection with
a tumor-free margin, as medial structures can be directly
approached via craniotomy while leaving the whole lateral
temporal bone in situ.

At our institution, a multidisciplinary team performed 17
radical TBRs for advanced lateral skull base malignancies
between 1994 and 2006. During this period, surgical mod-
ifications and cooperation among surgeons improved the
probability of successful radical resection. The objectives
in the current study were to analyze data in patients who
had undergone radical TBR, to describe the surgical tech-
nique used with emphasis on its neurosurgical aspects, and
to offer treatment recommendations based on these results.

Clinical Material and Methods

Patient Population

We retrospectively reviewed the records of 17 patients
with lateral skull base malignancies who had undergone
total or subtotal TBR between 1994 and 2006 (Table 1).
The group consisted of 10 male and 7 female patients, with
an age range of 9-73 years (mean 53 years) at the time of
the operation. The most frequent histological subtype was
SCC (9 patients), followed by adenoid cystic carcinoma (4
patients), carcinoma ex pleomorphic adenoma (1 patient),
adenocarcinoma (1 patient), Ewing sarcoma (1 patient),
and myoepithelial carcinoma (1 patient). The origin of the
tumor was the EAC in 7 patients, the middle ear in 4, the
parotid gland in 5, and the temporal bone in 1. Eight pa-
tients had local recurrence of tumors that had been treated
at other hospitals by using local surgery, mostly combined
with radiotherapy. All patients except 1 (Case 10; lost to
follow-up after 2.9 years) were followed up until death or
the end of the study, with follow-up periods ranging from
0.3-11.6 years (mean 3.3 years).

Preoperative Imaging

Magnetic resonance imaging and x-ray CT scanning
with contrast enhancement were performed to delineate
tumor extension and bone destruction. Carotid artery angi-
ography was also performed to evaluate tumor stain, jugu-
lar vein dominancy, and collateral flow through the circle
of Willis. In selected cases in which the tumor extended to
the carotid canal, a balloon occlusion test was performed to
assess the risk of ICA sacrifice. If the patients clinically tol-
erated 20 minutes of ICA occlusion and the hemodynamic
study using single-photon emission CT with technetium-
99m hexamethylpropyleneamine oxime showed no side
difference, we concluded that the ICA sacrifice was safe. In
other patients, revascularization with a radial artery graft
was planned in case of injury or sacrifice. In the current se-
ries, however, the ICA was not directly invaded by the tu-
mor and was successfully preserved in all cases. To exclude
systemic metastasis, whole-body CT scanning or fluonine-
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18-labeled fluorodeoxyglucose—positron emission OmMog-
raphy was conducted. When these imaging studies dis-
closed distant metastasis, the indication for radical tumor
resection was suspended.

Tumor Grading

No uniform tumor grading has been established for tem-
poral bone malignancy, so we used the grading system es-
tablished by the University of Pittsburgh (Table 2), which
was originally proposed for SCCs of the EAC and based on
preoperative CT."" In the current study, grading was deter-
mined using preoperative MR imaging to delineate tumor
extensions more precisely,

Surgical Technique

Patients underwent either subtotal or total TBR, de-
pending on the location and extension of each tumor. Ste-
reotactic navigation systems are now increasingly used in
cases of deep-seated brain lesions and can also be useful for
TBRs; however, we did not use the navigation system, be-
cause the navigation frame often limits access to the tumor
margin from various angles and because anatomical orien-
tation is easily achieved using normal osseous landmarks
outside the resection line.

Subtotal TBR. After lumbar drainage, the patient was
placed supine. A large C-shaped skin incision was made to
expose the frontotemporosuboccipital bone, while leaving
the tumor-invaded skin and soft tissue in situ. The lower
CNs, ICA, and internal jugular vein were secured in the
neck. The ramus of the mandible was cut in cases of tumors
involving the temporomandibular joint and infratemporal
fossa, and a large frontotemporosuboccipital craniotomy
was preformed. When dural invasion was suspected, the
involved dura mater was resected and left attached to the
tumor, and the defect was repaired with the free fascia lata
graft. After sufficient lumbar drainage, the carotid canal
was first identified in the middle fossa, and bone drilling
was extended laterally to the infratemporal fossa while ex-
posing the petrous ICA. Medial bone drilling was initiated
from the carotid canal posteriorly, traversing the cochlea
and internal auditory canal to the posterior fossa. Thereaf-
ter, the sigmoid sinus was dissected from the temporal bone
without mastoidectomy, and the bone drilling line from the
middle fossa was continued laterally to the jugular fora-
men. The remaining osseous septum was cut with a chisel,
and the tumor was removed en bloc. If tumor remnants
were suspected, additional bone or soft-tissue removal was
performed. The open internal auditory canal was packed
with a fascia plug, and the dead space was filled with free
tissue transfer of the rectus abdominis musculocutaneous
flap.

After our initial experiences with the first 8 cases, this
standard subtotal TBR technique was modified to achieve
complete en bloc tumor resection. For tumors extending to
the jugular foramen, the foramen was opened posteriorly
via the extradural route without touching the lateral wall
(posterior transjugular approach), and the jugular bulb and
vein were dissected from the osseous canal, leaving adja-
cent tumor attached to the main tumor mass (3 cases). In
another patient (Case 14) in whom the tumor directly in-
vaded the wall of the sigmoid sinus and jugular bulb, the
former was ligated and the latter was directly opened intra-
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