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TREATMENT OUTCOMES OF ACOUSTIC NEUROMAS WITH STEREOTACTIC
RADIOTHERAPY (SRT)

Yasushi Mariyal! ¥, Akira Anbail’*, Sadao Watanabe!’,
Keiichi Kattou?!’, Hiroaki Matsukura?’, Hidehiro Kondo?®’,
Kiyoshi Basaki®’, Masahiko Aoki®’ and Yoshinao Abe?’

Abstract Outcomes of 20 acoustic neuromas in 19 patients, treated with stereotactic radiotherapy (SRT) mainly
using a schedule with a total dose of 30 Gy in 3 fractions in 3 days, were estimated. Using MR images,
mean tumor diameter (MD) was serially calculated. A status with an increment of MD above 2 mm and one
with an additional neurological deficit related to tumor growth were regarded as clinically uncontrollable. Three-
and 5-year actuarial clinical tumor control rate (CTCR) was 75% (12/16) and 619% (8/13), respectively. One
patient developed slight impairment of trigeminal nerve as late sequela. Tumor control was better in smaller,
MD being below median, or solid-type tumors. Five-year CTCR was 100% (7/7) and 89% (8/9), respectively.
Many of them were gradually shrinking after SRT. On the other hand, tumor control was worse in larger,
MD being above median, or cystic-type tumors. Five-year CTCR was 17% (1/6) and 0% (0/4), respectively.
Many of them showed no regression or regrowth after temporal shrinkage following SRT. Salvage surgery
was necessary only in 2 out of 19. SRT, using our schedule, is regarded safe in view of neurotoxicity. However,
there appears some question regarding long-term tumor control in larger or cystic-type ones.

Hirosaki Med. J. 55: 7—17, 2003

Key words: acoustic neuroma; stereotactic radiotherapy; fractionated radiotherapy; tumor response;
cystic type.

D FHRE T TR R 1) Department of Radiology, Aomori Prefectural
2 AP RRBEBE RRE Central Hospital
3) BLRTKFE P BEEHE 2) Department of Radiology, Hachinohe City Hospital
* WA : KA KRFEFIRHBESESZE 3) Department of Radiology, Hirosaki University
O RIRIERS: HBES W School of Medicine
SERR154E 5 A 23 B4t * Present Address: Department of Radiology, Akita
FERISET7 AI0OHZE University School of Medicine

4) Correspondence: Y. Mariya
Received for publication, May 23, 2003
Accepted for publication, July 10, 2003



8 BEEAN b

F L & (C

H V=T A 7 PEMRINERF K D EMTHHY
M5t (stereotactic radiosurgery: SRS) DZE3
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BEE LT RICERBIN DRI -2 7.
RT3 X 61z, FFREMTCENRTREREELE
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{688 (stereotactic radiotherapy: SRT) YA
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R IE, 1989F12A 2 H1999ET7 A £ TOD
B, EHRBRT IR RESTRR T SRT %
WafT U B E B 1961, 2082 ChH 5. 5
I 8 11, FEWIZ25~77% (P R{E60
&), PSEAWTFnd 1 Th-7-. EBIIEH
WRAELLDORT7H, AL 116, &R
AN 1B H -7 HEHRED LI
neurofibromatosis type 2 % &6 L TW/=. &
HERSRFNICHREEOZMIE O N-DIE 9
Bl (93RZE) T, TN HIXFMiEIC SRT »'HE
a3z Znstolofl AURZE) 13, B
KT RE X CEGR 2D B B EE DK 2
xS, FHEVThLBorBEmTcso,
F#im 5 SRT B E COMMIZ2~3 » AT
35 o 7’:.

9 PIDMERERFIER * avHiz, BEEORAK
ZiX11~40 mm (FR{E25 mm) TH-7. &

HIZ, AR, AR BESm @) &%
FEtlL, Thz3o L-Ex FHEER
(mean diameter: MD) ¢ EZELI-EZ D, %
D # B 137.3~31.3 mm (F R fH23.3mm) T
H-7-. MD D HRED23.3 mmbl ETH - 72
fE% % large (Lg) # (11641, 1158 %), FX
WD b D% small (Sm) & (8 #l, 9IKE)
KRB L7z, FMEo 9fl (95RE) &, a0
BWIhd LgBHIZBE LT, mikdids
SHINLg BEIZEEE D, 1HIDAD SmBEICHE
7 U7z, & 7z, Shirato 5 D 43 | © 12 # U,
cystic component DEENMEF DIFIE 1/3 B
L% 5 BEE% cystic type (Cys), EHM
SOBEBMNZIIT 2/3 U EE EDBHE% solid
type (Sol) EEE L7m& Z 5, CysEH 501
(59" %), SolfF 1461 (15WE) & e - Tz,
Cys BHIWTN O IMBIEFI T, FIKREIZ Lg BRIC
BENTWi Sol#EED> b2#l (2FE)
1%, FIZ X B cystic component DIEIZ X
) B8 cystic type Tdh - 7= H DA Sol
HEFHEINIZHDOTH-T.

(2) WERamE

SRT A DOFEREHETEERLIZBIFODH D
ZEALLY. ZoBRIE, y—EXFY b
75\ L Mold Maker (Smithers ) ZHW/-E
oO—&, $—EX7SY VI EHWANA, FTOy
2 —2—b L7 2 A 27227, LFEK
T HEE L ESEy — ZEICIT DAL, T
Oy 2, INOEEFE LAY Y2 VIl
WM BETDERT =Ry 7 ZANBRY, /NA
Moy 2x2 ML TETENY N o VAR
WEETAZENTHETH-72. ZOBIFERE
AZAWEBOBEEEEIIREFT, EERDK
KE2£130.7~ 1 mmTH - 72%.
BMEACTIE R £ 7 «+ A W BCT
Quantex-RX # i\ /=, X+ + VE&EFRIZSHTED
PHETHBFVUNNVETEZEHR, CTXTAXE
WRAET T 2mm, KAWL VEETERAIT 5 mm,
fEBALIZ 5 ~10mmTH - 72 'Y, RFEHE I
1% CMS #HEBUEFEETEEE Focus Z VY, MR
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H{ % SR L) b =R ICHRETEZ T - 72,
HETNIN XL T5—0y vEERD, #
BTHEBERNZ h 7210, XBT RN
F—ZI0MV, HREIBE—-TAV2V/¥—TD
4~6arcs LW EIRFRHEZHW BEEH
X, Y3z DBETE 7 D arc BICHER
E LT-ER/NEEE (10x10 mm~42x32 mm)
AW, 19984 LARE L 5 mmiE D < )V F
) =7 ¢« 2 X—71Z X B/NBEEF O A RS
(GHERTEARS) OFHE TS 2D 2
NIZEFE L7-. Dose prescriptioniZ 7 1 V &
VY —THr-t. itEERNHKE (planning
target volume: PTV) 3 KB 714V v
Y —REDIN% THN—INA, PTV I
@ minimum dose {X50~80% DEFHIZ H - 7=.
iz & & o % & 13 B 2t 8 X-ray simulator
LX-40A &0 X-ray simulator assist system'?,
BRI =8 ML-20MDX R E 3 ik 25
ZERA UL 28272 a—)id, 1861 (19
RE) IZHWT30Gy/35r /3 HEZ AW,
161 (13/E) TOHR25Gy/54%El/5 B %
B,

(3) FHiiE

RERBZY, SRTRTHR3 »r A LT6 ~
HE, ThHUREFERIZTY, MRIKKXS
BRI & PR ARl & AR T - 2. B
=AML 6 » ALLET, &&100» A, HR{E
66> A TH-7-. MRI T3, RRHICEERE,
MD D& LZE D & FRC, MBETBRLATT & Bl
R D MD OB G 1T -7-. Z DB, MD
BRI W UAEDHE, HENIEMLTH
2mmAGICE E > B EXEEHMEE HE L
729, —7%, MDA 2mmBA E3#hn U724,
MD OIS 2 mmAKHs T b EE O ER THr /-
T fRRERER AN B U 72V BEAF O PR EE R SN
U735 a 3 3ERI & e Uiz, DL EpZEHEIZfE
W, 1, 3, 54 H OERKAVES # #3 (actuarial
clinical tumor control rate: CTCR) %R 7-.
7z, MD ORSKFABATEZZELEL L7z MD
HIRHEZARBSHIZ R D, 2 DR % B8 L7z,

PREERREM L, WAL - BIREMRE, BHEMRE
B LU= e PO fT - 72, BT
Wi, EERYIC audiogram Z T L2 D D
NAGIDORTH - 1=7=8, EERFTRZZHIHIET
L7,
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(1) EfREFE & UEBRRNES I
22008 (1961) =& T 5, SRT %O MD
ORI EX 1 IZRT. ke LTidsik

MIES2ERDHY, BHIZSRT R AldlE 3

FEHUBIZHTZ > 208 F7HRE T
SRT E&® 6 » A LARIZ MD b & o7z
2, ZDIH6RETIEZDHE MD B %R
L7z, &%, 3FEBUEDMD oZkizix
B35V, 46 TIE—BERENU-BEEAT K
L7 1,3, 5% CTCRI, & 271% (12/17),
75% (12/16), 61% (8/13) THh 7=

BEOY A XIZEV, REZ SmBE (9%
Z) L Lgh (IURZE) O MD H* fE % #% ks
IR L7 2 7%2K2I2R”Y. SmBEET
¥, SRT ERIZ—FRH LK EZ RIREIF
FETHHO0, BlEA & ILICRE/IMERIDER
bh’ (K3). Zhicx ULgB T, 2,
SEHLEDOMD HYMEIZ 2 2VIERDH D,
O BB ZRITRE BN (K 2).
1,3, 5% CTCRIZ, SmBEN K 257%(4/7),
100% (7/7), 100% (7/7), LgBEN K »
80 % (8/10), 56 % (5/9), 17 % (1/6)
Thol. 3BIUVSECTCRIZBEWNWT,
HHICMAFNERELBRD BN (B2
p<0.05, p<0.01 : x*R7%E).

—%, EBOHRIZRKEY, Sol# (I5KZE)
& Cys# (5/R%) @ MD HxHE % FRE:AYIZ
BT LD 4ThHA. Sol#HiZid, SRT
MEfTE% D 5 WVIE 3 ~ 4 ELRBRIZEKZRIR
EOHETEENID, 26s LI E iz
M ERTEAI RSN ZhizR LT
CysH#TIX, 2, 3SFEHUBEERERNEID,
54EHIZIZ100% (4/4) HIEHIEEFMI N
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1 £20fickd 5 EIEER (MD) OREHZELL.
*HIBHEFMZ RS,

7=, EEBEAKDFEMREIL, cystic component D
K ThH-7- (K5). 1,3, 5 CTCRIZ,
Sol 23 & 7 67 % (8/12), 100% (11/11),
89% (8/9), CysBEEMN & 7 80% (4/5),
20% (1/5), 0% (0/4) ThHo-7. 3F
KUP5HECTCRIZEWT, “EBMBICHTFER
BEENBDONI- (F£IZ p<0.01 : X *HRE).
HEFHEEL-DII96F 26 QURE
F2RE 1 10%) T, WIndblgHEB IV
CysBIZBLTWz. Z0o>b 1603, HBE
D MD 13263 mmT, SRT#%6 » A& L -
B 5T oo MD ¥ NIZ1.6 mmé HERERE C
Holh, EEEKICRRET 5B AR RE)
HE, EEL, FRinBELHEINZ. Flo
1 B, ¥AERTO MD 1330 mmT SRT % —H
B NE AT-0%, 3 F1RIZ cystic component
FERIZAE S BB R & /NSRS B L LR
SERIEE A A =728, 4 FEHICEEE T T cystic
component OfFEMNBEREZRGI L7z (K5).

(2) HESr0EFM

SRT BALE AT ORBIEE D IZBI LTIk, 21961
ICRREHHEEA DN, DO b 3FIFERE
FHEE Nz, EEEIE, 2 GICERAICEEED

BEREZRD, 176 3Fl0BRE*EL) T
EBREERDII o1, HBIZ, EEBBET
BIF12B01IZ 3R BNI=AY, 1 BICERE DME

THICERERL, 4PITREOHEND - T-.

- BRI, BEBAETIBIR 7 flic B 5T
2, 6FITERERL, 1PITHELAL. BE
RICHED 5V ESFIICRBE LFlId e
IRy .

B R KB I VR BRI BT 1961 8 Bz &
BN, BEREEB K MRIFTR» 50T
hoEEHENEREHIN-. ZD8HFIT
OBREMERELS, Bk 2@ U CERKIIC
EEORLEZRDIh - 1. GEBGEICEHRT
FREFRE 2 FT - I RAE L7013, fidoKE+
WEELZ1HOATH -1 EXHECEL
T, TREBARTIBIH 7 B IR RE A 4
BN, 4BITERERL, 3HITHEZR
To. 722U, REBREN 1 £T, BERAK
HRLEWEEZ GNABREDOREREN, B
T RHR, DBFERL WS —28 1 8ld -
7-. [ #1X, Lg#¥ (J& & Bl MD 23.3 mm),
Sol BIZE LT\, ZoOMOMEERE LT
1%, cystic component 5 KIZAEWKIEF %
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B2 BEEY A XA FHEEE (MD) HRHEORERHZL.

a) small B (MD < 23.3mm: 9J5%).
b) large B (MD = 23.3mm : 11 j5%5).
* EIMFEERERT.

7o 1 BIC/NNRIRANRA DN, F7-, BEmiE LIBETHIETIR L, BRALZTEIC
EE & IZBEED L WF M XA, blVEEOMEZMIET 5 EROEES
neurofibromatosis type 2 & # L7-HANKZE ) L3z, RERTOMEREE LX)V MR L

D1 PZED BN - RERORBEZRBET S EI2H 5.
SRS &Mz, BAMWEBHMEAOE T
z = microsurgery IZVEE 9 5 B %, THEEMREME

BEmRRERORRCTERRI &, BEZ5%E BT Zhz LRSEEZRLTED Y,
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B3 Small (MD < 23.3mm) XU solid type #AHTD MRI Fr K.

a) {RIEETO Gd 55 T1 33 MRI GUEEED . AAIC R4 L-EBIZ AR
DHERERSHHKY, MD I 147 mm & small (Sm) BB L. BE

IZ X DTSR RO 5N D,

b) SRTHETTHI 8 F1k BB OEREHWM I M/ L, — FIX cystic
degeneration 773, MD {3 9.3 mm & Uz, KB IMELEAT R OB

ERDH B,

Kondziolka 5 ' X 3 ecmE i D /N X I fEE 12
Xt U CUBEMETEEI6 Gy 2##5 L, 72% &
WO BWHERTCEBM/IEONSE L TH
5.

SEIBEE WD Z & THIER OB & OHE
DR Z ER T 5 SRT T, BETEEEROX
HizdHENWIHEINS. LirL, BEAWVWD
NTW5B SRT ODDEIX 7 ¥ 2 —)VIE—KETiZ

72, BEAREH DA EEBRESENCEIL
TRINEFTHOEZA—EDRBIELN T
7£ VN, BXJT Shirato 5 ' 1%, 36 ~44 Gy/20 ~
2257/ 4 ~6 BOREI X r P a— )V (TAY
Y Y —H 5 WIE80% 1K I prescribe) % Y
T, 4 FRRAVEEHI#H286.2% & BIf o165
g xR L TWA. £7=, Varlotto 57, Fuss5 ¥,
B LV Andrews 5V 1 B §E &% 1.8~ 2Gy
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K4 [EEY A XL EHEEZE (MD) HMHEDOKRNEL.
a) solid type B (15 58%).
b) cystic type B (5KE).
* HNIBEFMERT.

& L-8% 7% X ¥ 2 — )V (conventionally
fractionated stereotactic radiotherapy: FSRT)
HWE %2 55854 Gy (95%I8IZ prescribe),

576 Gy 8 X U50Gy (RZFWE 714V &V
% —|Z prescribe) Z#HE5 L, WINH0% 4
DRI ERBEGHEHEZRL TS, Zh
50|METIE, SVEBHIERE KITHEERD

FREARBSIERBETHZEDONTEY, BHEHE
HREREERERIT O~ 2%, =X HREERYE
KiZ0o~7%EEL, BEVELEOBEIDIX
SRS &V & FSRT 23BN T W AH Z LR
®Ins.

—7, BYETORE 2 r Y a—E LT
%, Poen 5 'Y & Williams'® D& 2 b 5.
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5 BOSFMAE L7 large (MD223.3mm) 2> cystic type E%O) MRL

b

a) YRR Gd &R T1 #F8 MRL ARNZR4 L-EEIE, FEATCS
D micro-cysts ZEH, MD I3 30.0mm TH -7z

b) SRT WEfT# 4 Ftk. BEBEEEIOWIIHH—HT, FAEBICKE <K
5% L 7= cystic component 237 L, MD 3 32.0mm &K% /R U7, BdER
BeBEEDOE, RALAHY, NMEERIBH N, KT, BFEF
M XV ABTEORS| - PR X/

Poen 5 'V 3 ENMFMABEEEZ AV, EREM
ERT1EBE7Gy (BEEL&IC prescribe),
MR B2 Gy 214 IR 3D EI L CHRE L
(3 fraction SRS), 97% & RIF/EERAIEE §l
HREHE L=, LirL, BPHEE U CEE®
REEEN 3%, =XMHREEEDI1I6%IZADN
TEY, BHED SRS IZBTHHEREHED
HE"® XVEIETFENDOD, Lo FSRT

KHETAE ) XTI BRRERTHHEEZD
N5, L2 L Williams'» 1%, B3 cmklD
EHEIZIZ1H1E5Gy THR B E2SGy/5%
&, EE3cm EOBEEICIZ1H1IEI3Gy T
AR B30 Gy/1090 &% SRT THS- (80%IKIC
prescribe) L7z& 25, 212561 BB K%
ROTHEREHHEL IR E R I > 7= B\
HEE T 2B DAFEH) & LT3,
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Heix, EIZ30Gy/3pE/3HM (TAY
V% —IZ prescribe) OBEIZR 7 Y a2 — V%
AWTSRT #47 - C%7-%. Kondziolka 5 '¥
WX, BEMREES %9 5 SRS THRKKY
W2 HEBHFENEON, I ORKHREREE
RAERNEBRIICHFERTE S UNIVDOREI,
1 ERHICX 508 G0%EMRER) HET
Gy RBEELINTWA. ZhiE, BrHIE
AW E 2 ¥ 2 — VT ORI Y
T50, Brizinz3bic3oEIL, 3 HM

THERELTWA., —RIZHEIBH CIIMRERD

B APHEBB I CX DL IN5GD, E
B%, BERAFITOMRERGIHEIIBRE D=XFE
BEZ 16 (1RE: 5%) IKRDLDOART,
REBEDIZ PR BT, TNETIZHE
X7z FSRT TORERER & IZIFFREE W
Z5.

L L6, BUL 3HETHEEE2
Gy ## 5 L7z Poen 5 'V 2’ EFTERDOMER
BEHHEEZHRE L TNDHZ & B2 LDHRR
gentle 7£ & X ¥ 2 — V& BV 7= Williams !>
D3RIV, % R FSRT ERKOEWFHEREHF

ERERFRLCNDI EEELHEDHE, B
543 B dose prescription DEWZ itk LT
b, DEIRT Y2 —NVICBET S REEROME
BREREZ N TWEHEICKREWO2r S LI
TeNWIT18 L EIRR AR E VB A I HERa D
BIGERGBEEIT 9 &£ 5850875
Z & % 7R Jincomplete repair (8 IZ slow
compartment) ! 'O DFEEERT 5L, Poen
519 (3 fraction SRS, Bl H24BRIAIZ 3 [B]
BETI0E 27 Y a—ViE, HEXFHELT

WizLl L OEEZ HEAEMIZ S 2 TH I THE

HrHsHEBONE.

B S TIX, dose prescription AMfi—X T
Wiz Z &, BEMIRER O BIEEE Th 2 5K
2, DEIREOMEBZRICEET 5 EENEY
¥R RE TV & EN B linear-quadratic model
AHEMICERATE W EEDHED, SRS,
SRT COREIZRr ¥ a—I)VDER L FEMZEE

HBHVNIMREAEBE OREDFERETEEN
KRETAZERIRETHS 0, Lrl,
Pis ELBADPHNWTCEDEI R Y a2 —)V
3, MRERAHEBRB OB S0 513 FSRT [
FEWEREEETETHIHDEEZ BN
—7%, BROEEHBARIL 24K T3F

75%' 5@61%&@m3®$%1—4,7—9'12,13)

WCHRBEEZETFAREBEETH 7. Zhi,
Cys BdHH W3 Lg B COBRBERENILT LD
RIFChr--Z i8R LTWA. BidkD
Shirato 5 ¢ O TiL, solid type DIEE I
YA ZIZKE BB RO E 2 IZFHENL,
cystic type OEE I HLERFEHIZHE K EH R %=
R LIRS IR E T TS DR HSH Z
ExERLTWA, LA LERAIIZEWTIL,
CysBHH 5 Lg # D% < TSRT B—FY
CIXEBOM/NIRD TH Z D% cystic
component k% Xk & T HEEE KA D
N, EFIZE > TIHFFMzLEE L (W
5). Shirato 5% OWMEIZHENR B EXHE DK
A7 < B BT ER IR AW A%, cystic
component % % < & L BRI K X T EE 12 B
LT, SRTHROEEHANLLT L —@KET
BN = ZANFEET B LR EETRE
EBbnhnl i SRSEHFALTWVWS
Linskey 5 2 13 SRT IZ & 2 EHREE HI &I
DWCERIZE LTV SA, SEOREREY
RVERDHE, HEBHKE /% cystic type DIEE
B L TN ICBATOREI R 7 ¥ 2 — VTR
SHosMNRH B EETELEKRW. 5KBEH
ICERERZEND LI, ZOBRIZEST
WRESEDOBERFAZERTHILELDHDLEE
Zb6hi-.

fthF5, SmBEDH B3 Sol BEDEE K RS #
HEIBRFTh-71-. Dl Ed, BEEEINX

- < (MDT 2cmiBfRE £ T) solid type DEEf
REICHL, xODEIRT Y - ViX, BEF

IEBEFHEEZR TSI L. HRERGIHEDIE
KINZ T AEEATH L Z e 0, #Elix
MEDEO—DEHEMRLTINEEZDN
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7‘-: 20).

SR, BEMRERE 2 ORIZE-/-, X
DVENI-IGEFE, EERBRESEEFERLT
WSRETHAH 120 LrLZOBERDI-
HITIX, [EE DY A O IEE T 55 D B
ROBERESHSEFISOICELIEEL T
{ Z L ERBIZ, RIZH—MICRIT S SRS,
SRT @ dose prescription *® B Hiffi, REIF
i %12 B9 % universal I EHE L ZHED - |
T, BrBRERr Y 2—-VEZDORE,
AOHEICBET A EEN T — 7 T, BELT
W ZEDPBETHD. ZNH%xEiRE LT
UHT, BEDRERIZETS @Bz

72) &TORKRE, HFEERETORBEEL

AREE 7Y, WS RBREHRBERCE S EHE
MEDEOREHNHEHN 2D EBbh 5.
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