concha bullosa

Fig. 3 Well-developed concha bullosa. This is a shape of
the nasal cavity easy for gaining a wider surgical corridor at
the nasal cavity by pressing away the conchas.

AETHA.

BEAOFMEE L LT, BIREXOEE, &
BELMREOLILELEZE, BTREBOFE,
HIEORELRES, BRODORZEES, FRAFHR
EERHORERE, BEERAYROEDOES 2
EixFzv 35 (Fig. 2). #i2, PEBAN, £
ERNOEREAE, BRENTFOERLLT S %
FHITHEDICERTHA. KRN L b D (concha
bullosa) (X EHRASHPEL B SR T, BET
DOWEFHRVESHTH S (Fig. 3).

BEERANTIE, EXEILORE (sellar, pre-
sellar, concha J2), #HRBWMADREEDE, V&
BfR, NEEIREEDZERE, NEEIREEH
BFOEZ, HAaREOEREE2EY T2y 7
5. BEWMT 70— FTIEEKEIIS LFDDEA
BERE L A7:D2, METEETIEFICH S B F
CHREAHELTHEL. #HE, SR REOKE (L
EREMR) BN L CIEFRERT. BHICEKKRD
REEETROTE . BRFROGTRERE,
0%, VEOHNREORMEEN L2FHOT
BhERODIERELEZTH S (Fig. 4). BF, #&
THERBOHLEETIEITLLOLAICRLETS#
e& e b, #OB, MIBOTHIZARES
WEBLAR-—APLELENPOGTHS. 72, B
RMEAHHFORBIIME LY, FEOBRERICT
XBIMBICLOZVEIICTALDILIX, B

Fig. 4 Three different angled endoscopes: 0 degree, 30
degrees and 70 degrees.

ZEEBULEOEHEIVET, £ICBEEFROS
REDOEEIIEET 5.

CTA¥ ¥ YDBE— FTCORRMOBHERE
X, HPEEEEROEZICHHEEY BWTERET
B0 EDBBENLFEMA A - T EMEN DD
THDIZERTHA (Fig. 1). T/, BROKH
ETI, ERERTAH, $EFROFHIRIAT
G B T DL\, Fig. 5-9 1%, B FHE
TEE, EO+FLBEDEHIZT) LT, W
J0EOHARBELMTOTHRMAICESE, £h
Fh, LA EBECEENLZRLTYS
(Fig. 5-9).

. F # &

HARBICHARE T T4 O BEMET ORERE R
EDFEMBECELEL D IZR V. PVIBENITRE
MBEEL, MBS RThEBREE R
TEv, ZTTEEMICIHBAL RV, ILKE
AT, A OBERME, BERFHLHEA
THLENSH L.

V. BBNFRICLELARER, Fisl

WHELFERT L. AEELROAEDES
Of, 30, 0EDN3II A7 HET 5. &k
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WEZ1T) -0 DE BB FH AT BB T
tHABETAH ENUAMIE NI RAE-F Y,

AN NAR—F, LW HRk5%E, EEERXY
VIO IRF, N TVLEFRTNVICEELF 2L
v M &b s,

V. & fI

FRAAIT EEE 30 ERBRES L2 LEMN %
Eh. MELBEVENT S L) ICHEEHE PR
M DOILOBNHEIT A, WHIIERIITS, KA
DEIEFEHTLHAE, EUOBILEHEHATS
CEHEV. WRIOBBHR L) BEDLSER
B, LW PLEETLEVIZEZFTLH 5.
T/, BRBET, BEOIMAIZEET 51243,
REELERGODEIL,ASAREEZFATLLEESIC
5. UL, BERERIC, BEEROBRO
A E CTHSICEART T, RE0L8IL25 T
HEITETH L. FHT S HILOBIRICITMHLT
B2RERFIZ%R L, WBEOEZ A, Bh, Fli
FhbEOEZETHREMIIREENS,

EXLEIBRE=I—DFEFr—T a3 28l
LTwa., KEMEIZIBNEL L, REBONESZ
BETREZY -3 CLREFHTETS
5. Tibb, BHENEE (BRERBERO,
WELEEFTRYEOBESRE, P, LRFH%
) *BEET A, LaL, PraBhisekiT
IREGEBERLRO» BN EESEET A5
B, T/ —RPETHE. Ty —EEIL
WEDEEICEL. BWFONOMEIZEZEOLM
T, MBEORAIE LTWA, TRz hghFEs

Fig. 5 A 48-year-old man right eye: light perception
§ and left eye: temporal hemianopia. Enhanced MR
showed a large pituitary adenoma extending laterally
to the ICA at the right cavernous sinus.

NEFEERME R T L LDBHE 2 5.

VI ¥l FH

1. BIERE (nasal cavity phase)

CITREMOBILL L DEEEETRT. [V
VUyTHRILEHEET S, HEER, BFEAIZ 5,000
EDOXRA I U f+ & #— ¥ T decongestion 5. 20
FEHEDTZRA I VIBEOME TSIV EIL 2
Ve,

Y, OEOHREL BAIEICHED, BREL
TEFN LR TS (Fig. 10). BrhEksEII,
PRPNAIRHSOREALONRE T, £EYICHE
LTBY, ARBELBEAT L LHEFNEFDH
BlDh BB LRI HEFICA DL, FRELH
PBRHNOTHIBVEDSE, BEFHOTFHE
WMICEDL L, BREILOLEIFBENS (Fig. 11).
1B/ T 72 LIRGEORERE, b5 1 s EHRE M AR
T&5., Ihid, BRIEICHEBINE~DIED
BT, MIAALR B TEMEDRT BT
5 (Fig. 11).

RIZ, FRPER L BPBOBORBEOLELES
LT R%245. QFAI MFEF—VYiiEA
L, HifE% decongestion T5. QBELHEAL T
L= FOERTESPEYEE L EVESEDR T
ETIOHAICBEI S S, @F ) 7 R RHEEH
T, PEFNENANCEEBB S E5. DR,
FREPNMERTHELO EFICED D) EHMBELEY R
TV HEFENORIZEBFS, XHIZFDORIC,
BERMOEMAIHZTE S (Fig. 11). BRO
DREZFIEAEI®RL, ETICHEARE LA
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optic canal
optico-carotid
recess

optic canal

optico-carotid
recess

Fig. 6 The adenoma was
removed and the arachnoid clivus
membrane descended (30
degree endoscope).

carotid
prominence

curved
aspirator

descended
arachnoid

medial wall of
cavernous
sinus

Fig. 7 During the operation,
the medial wall of the right
cavernous sinus was visible
and was manipulated (30
degree endoscope).

Fig. 8 A: Mid-sagittal bony CT reconstruction
before operation. The anterior wall of the sphe-
noid sinus (arrow head) and vomer (arrow) was
to be drilled away before operation. B: After op-
eration. The sphenoid rostrum and vomer bone
was widely removed to gain a space for access
of the angled endoscope under the sella turcica.
Solid fine showed the location of the 30 degree
endoscope to gain the views of Fig. 6, 7.

Fig. 9 Postoperative enhanced MR
showed partial empty sella and good visu-
alization of the optic apparatus. The left
eye became normal, but the right remained
the same.
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middle nasal
concha

nasal septum

inferior nasal
concha

spheno-
ethmoid
recess

nasal septum

dissector

choana

posterior

ethmoid sinus nasal septum

superior nasal

concha
sphenoid
middle nasal ostium and
concha sinus
dissector

choana

Fig. 10 Right nasal cavity.
Endoscope at the nasal
vestibulum (0 degree endo-
scope).

Fig. 11 Gaining the surgi-
cal corridor at the spheno-
ethmoid recess by pressing
away the lateral wall of the
nasal cavity (O degree en-
doscope).

Fig. 12 Sphenoid ostium
is visible (O degree endo-
scope).

bOMH, FLALHBIIEBDLDRERTEZVD WEHRIO CTAF ¥ CFHEITE S (Fig. 2).
DETEFIFTHA (Fig. 11-13), FORZHAH ORI LESIBEEIcE, FHPOBPRE
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Fig. 13 Reoperated case.
Sphenoid ostium widened
due to a previous operation
(0 degree endoscope).

Fig. t4 Right nasal acvity.
Coagulating the mucosa
around the sphenoid osti-
um, which is difficult to con-
firm in this case (0 degree
endoscope).

Fig. 15 Opening the sphe-
noid ostium with cut-through
forcepts (0O degree endo-
scope).

BIZEEY 5BEITDLY, EI,
BB SELBRERIT).

SHENC E 8

2. BB RATEDNE
BARAONRZFRSIEITHS., gAROE P
LDICERA ARV Y EEVHRIRZ BN T 5 EHIZES. EE

superior nasal

concha & nasal septum
widened
middle nasal __ sp?eno:d
concha | ostium

superior nasal
septum

nasal septum

middle nasal
septum

pat 1

choana

sphenoid sinus

opened shenoid nasal septum

ostium

cut-through
forcepts

BRI % (Fig. 14). R\WC, BROFLTA L 512, &k
g CHERE & BT B R A REE LA 2 ALY BR <

(Fig. 15). APRHOMEL RN TS L, EFE

AyEOE MBI R X 5 (Fig. 16,17).
ﬁfﬂ%&%%%ﬂm Wz &, EREMEERE D&

HIBESICBINTRETH A, A

(wide sphenoidotomy)
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middle nasal
concha

opened
sphenoid
ostium &
sphenoid sinus

dissector

sphenid sinus

middle nasal
concha

pal 1

choana

opened
sphenoid
ostium
and sinus

middle nasal
concha

sphenoid
_ rostrum

BIOFEIER B %D 2 & ARSI BRI E
L, @WHIOBARO%*#EET 5 (Fig. 18). #MIFD
BHLIANAZAE=F M) LRMEEERs ) v on

YF T, BEEILET S (Fig. 19). A, B%R

0% k%, M, THICERRRL, sENcE T
ARECKE LWTCHRT L. E%, HHTH

nasal septum

dissected
septum

sphenoid

rostrum -
(bony septum) Fig. 16 Mucous membrane
dissection around the nasal
septum side (0O degree en-

doscope).

nasal septum

sphenoid
rostrum

Fig. 17 Coagulation of the
septal side mucous mem-
brane (0 degree endo-
scope).

nasal septum

Fig. 18 Exposure of the
sphenoid rostrum and vo-
mer. ldentification of the left
sphenoid ostium (0 degree
endoscope).

dissector

WEYHIVAT 2 THAH Ens, FBBAOFLE
cRIBELT, HEOLHmEELL, F)ALTHIR
T5. COEMOEIZITTE L » S 8E O
IRAHEAT BDTEMAY DINAKR~FTLoD
DBEIT B, BEDOBHIRL EDRENICETRE
MABETAICHEBELILTA, 2H9TA28T, B
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sphenoid
sunus

drill
Fig. 19 Drilling the sphe- sphenoid
noid ostium and vomer (0 rostrum

degree endoscope).

sphenoidal
planum

“sella

Fig. 20 Panoramic view of
the sella turcica, clivus, ca-
rotid prominences and fron-
tal base (0 degree endo-
scope).

clivus

EfEHEIZ 308, T0EORREr BRERAT
FI B EIE & BB OB  FEER R — A
Yha. E7, PBEEROL Y XEOMKED
HEDHEESERTE S (Fig. 8B).

3. BEERNDNE (sphenoidal sinus phase)

WRERMEOREL KRR 2 L HMRIEICE
5. 0EORREL, ROVEER(ERTS. L
L, MRS, WHOWICEL 2L T, BIEH
¥ CTEBITLARTA. Z0 4, 30 EOAR
iz, BILTHEVIEATE, LHOWEEZILS
FIEe, BREEICKE GERT AEEHLE
IHERICERTH A, BOMME Lonh LREEL
AATOF )Ty T—a & A7:-0100,
ERERAE L FAAMEE TELLETRET S

nasal septum

optic canal
optico-carotid
recess

carotid
prominence

(Fig. 20). AFEMIITAAOELBF LI2IZ)
HEneoEZFLH L, PESLBRETIITET
hb. WEERAOBELREL LML MV o
ECERET A, SRR - WEEIIRFRM, SHEHIRFE
AEEHERT S (Fig.20). M IBOBEZLH
WMTAEBNTENL RIGEE LTHERET S, Y
W, TRy FRERFEN PV IBEOFHIE
%479 (Fig. 21).

4. EMIRE (sellar phase)

TITHORE, 0E, 0EOARFEET
T 5. PREORR T BKICEL S TR %
HEMICERTAIENTE A,

WEERC. BEOYRIILETFICKRE LT
9. ERIEMENRE, L% anterior intercav-
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bony
opening

ring curette

dura

sella

curved
aspirator

dura at
dorsum
sellae

ernous sinus 2 E0¥HBH T A6, HMMIZIEER
#E 4 5. LHIZid, anterior arachnoid recess 72
EORMBEHBIEIENICTRLTYS I LHFSD
D, CHLBIZYREMAADLIIEETETS.

V7 Faly PRHBFIEERYILFLT
Vs 4 THLETHE, TEAFEIBEKRS

dura

C?;ﬁ:iiience Fig. 21 Exposure of the

P dura at the sella (O degree
endoscope).

soft

adenoma

curved

aspirator
Fig. 22 Wide dural open-
ing and the removal of the
tumor (30 degree endo-
scope).

thickened

diaphragm

Fig. 23 Dural confirmation
at the dorsum sella (30 de-
gree endoscope).

<, BEIER) Y r¥alby bTRETETSD
% (Fig. 22). RIEIZBWVT, R+ 532 BRERHH
BATO EORE - e #7012, B
BURARTVIEREFIECECRAET, T
i, WAEEIFBREL (Fig. 23, 24), KRIZ L]
7, BBRICBREAERET S, EXMICENELE
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Fig. 24 Identification of curved
the medial wall of the cav- aspirator
ernous sinus to ensure that
residual adenoma is not
overlooked (30 degree en-
doscope).

ring curette

Fig. 25 Seventy degree
endoscope to explore the
residual adenoma located
around the tuberculum sella.

Fig. 26 A 63- year-old woman. GH secreting ade-
noma on the right-side. Preoperative GH and SM-C
was 19 ng/m/ and 756 ng/m/. MRI (A) showed ade- §
noma on the right side, extending toward the cav-
ernous sinus. MRI (B) showed adenoma removal 1
week after the operation. GH became 0.51 next
day after operation. The adenoma was successfully j
removed. ;

WTOREHMOBEELHLT 5. WMATEG CTES
DRI B TRAGBE L E L DBES LV VG
&, BRESEAITHRLTSAIEDVE . #
CTHEEIEM%E, Y=YV e fET S, KELR
BTRRENELY LR SEHMTRI W L2k

ring curette

medial wall of
cavernous
sinus

bone on the
cavernous sinus

BT, WNREDEED 30, TOEOARK %
FRL, BHEEORBEETEEICRETS.
WERiAe EFOBELITI BRI 70 EORH
ENHERTH A (Fig. 25). T 72, FRIMNIER
BRFABEZBELTVWA I EDHBLD, FT
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medial wall of
cavernous sinus ring curette . aspirator

Fig. 27 The same patient of Fig. 26. 30 degree endoscope. The
final stage of the tumor removal. The medial wall of cavernous si-
nus was visible. The adenoma around the right cavernous sinus
was removed under direct visualization.

Fig. 28 A 34-year-old man. Non-functioning pituitary adenoma. Bi-temporal hemianopia. A, B, C: Preoperative en-
hanced MRIs showed a large pituitary adenoma extended lateral to the ICA at the left cavernous sinus. D, E, F:
Postoperative enhanced MRis showed that the adenoma in the cavernous sinus was removed.

T X BNEEROMEMR 1T . Fig. 26,  7-IEHAEMTERMERET, 305, 70EONRE

27 T3, HHFIRASMOREZERTICHRE  ZEBELT, NI -THREBROME AL

L, ®VEAMEZIEFLSEIERZRT. 7275 & e BEIR TR P OBRIEHR ) % 4T - 72 EFI O
F7z, Fig. 281213, K& (BMEHRFIERL  AIZDO MRE%RT.
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dura

diaphragma

Fig. 29 After the adenoma clivus

removal (O degree endo-
scope).

fat tissue

clivus

Fig. 30 Sellar floor recon-
struction with fat (O degree
endoscope).

Fig. 31 Fibrin glue for sta-
bilizing the fat at the dural
defect (0 degree endo-
scope).

fibrin glue

5. $RERHL (sellar floor reconstruction)

MR, BRI R VESITIX, BEE LY /ME
FhE % 3R LA CEZE T 5 (Fig. 29, 30). Hj
YR AR, ENICLVHEBOTHICOARMT
ENLZENHE, TLFUTING ) XIVOEE
rEEEm S THEREBARSKICHER R

bony opening
of sella

carotid
prominence

carotid
prominence

fat tissue

{44 % (Fig. 31).

it MERh CHREL, RN HFETS,
BIRENHRIAIC & ) RN T I L L ERTHE,
M E MABERREIT) . MEL TR %
i, LROMGRLO R VER LR UiikE
BeiT) . BIHESRESODOERTIE, SN
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uncinate
process

dissector

V= THiR2 ~3 BRAMP CBEET 5 HERTT
ITebdHb. —F, MPICEEBRNEREEL,
WMAARETE L VIHEITIE, PV IBRPER
BFRMCIE 2 D, 4 ~7 BAIBKOM, B
LH—Y %479

6. #FEALE (nasal phase)
WRERAO LM % /2%, LEFSH, PEF
I IEPENIEE, BEEFRMEICR X 2 HERIE
HxTEHRIP/MEEE S (Fig. 32). F 7z,
BELACREBLA-BHRBEZERICET. FHHE
PEREICHERR L -2 B OfHE % B1E2 L MR 2
BHIUTIHO R, BE, BREIRETHS.
BBHAMNL, FITTREE T 5.

VI SHEEEF

1. BEERE
BRERIEAE IR 2 EHE S L. BRENTF
MDD 1 ~2%12, KESENBMAMEL~2
BEFBIIBRESNTVS D, BOZEIROBEER
JENOHPLOHMTH 3 D, & rhiE bR
DASRBEN, BEOSIEWHEOTR, KRE L
ALV HMAEE LSS, 1B +9%8
BErxy 0, HMMAAKERS N2 65 EENR
BOZERMOENTH A, BHEEREI D125
B2, RENRRrEbEWM%3~48H0R
fEIN Y %V T %4TH VO,

nasal
septum

middle nasal

concha Fig. 32 Medialization of

the middle nasal concha to
narrow the opened sphe-
noid ostium (0 degree en-
doscope).

2. BEBRARAE

FEENAR MR CR BRI E 2 255
TEEEHLTVWLI L2 H 59 METOEEZIC
LHFREBARERFICEETREILTH A,

3. MLaBgRIgE
FHPORBEBIZOWVWTIE, NEET K
ERFBELRLT oy,  bETEERE
THRENEZ, BRESHES LR LERYEH S
2, F/, FEABICLIIBRBOREERTEY
ZR (K HEER, 5 Py BIETRBELRTY)
Lahs, HEIEHOTEL ML BAT5.
VEIIGUTEENLF -2 /TT 5 2.
R, BERENEZRLET A3 T ST RTERIH
HEINTWE, FEL—RICEELEY, KIE
VHHHEITIL, KBBELZELMHELTITY A
B, ALMmATE & EARRIC X ZBRIERARE, ATFE
THET A HERY, ek, BHEFNLF—-JIC
BKELLWEETH B M, sEnigsk, EHfL
NI FEEELTAIENHIFINS.
MBI THEBETRETH AL, ALEI
HYBHLIEN, ARET TR A7-DEEHTE%
796, EMBEVFTIITALZVEEEHE. B
DIZEEBFRICODEZ LD K TH 5.
MRFEIC LD PV aBRA O & BIRITTEE L
%ol:Z &T, RVEVEERETOERFSWD
EHEL, EBESNIRETEERIVE VEAFER
IZEBIEFAL, WERBEDOERL TSN
5.
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‘Results of Gamma Knife Surgery alone for Brain Metastases : Indications for and Limitations of
Local Treatment Protocol without Prophylactic Whole Brain Radiation Therapy

by

Toru Serizawa, M.D.*!, Osamu Nagano, M.D.*Z, Yoshinori Higuchi, M.D.*3, Toshio Machida, M.D.*?,
Koichi Okiyama, M.D.*?2, Junichi Ono, M.D.*?, Yasuo Iwadate, M.D.*3, and Naokatsu Saeki, M.D. *3

from
*1Gamma Knife House and *?Department of Neurosurgery, Chiba Cardiovascular Center, and
*3Department of Neurological Surgery, Graduate School of Medicine, Chiba University

Objective : The effectiveness of gamma knife surgery (GKS) for brain metastases without prophylactic whole
‘brain radiation therapy (WBRT) was analyzed and indications for and limitations of the local treatment protocol
are discussed herein. Methods : Among 1,474 cases with newly diagnosed brain metastases, 1,386 patients who
satisfied the following 3 criteria were analyzed in this study, 1) newly diagnosed brain metastases, 2) tumor number
and size within 10 Joules of total skull internal dose, 3) no symptomatic carcinomatous meningitis. Large tumors
“were totally removed or irradiated by hypo-fractionated stereotactic radiotherapy using the gamma knife, while all
small lesions were irradiated with GKS. Without upfront WBRT, new distant lesions identified on follow—up MRI
-every 2 to 3 months were appropriately re—treated with GKS. Overall, neurological, qualitative and new lesion-
free survival curves were calculated and compared according to tumor number. Results : In total, 2,355 separate
-GKS sessions were required to treat 13,319 lesions. The median overall survival period was 9.4 months. Neurologi-
cal, qualitative, and new lesion-free survival rates at one year were 88.5%, 81.5% and 56.3%, respectively. The
higher the tumor number, the poorer the prognosis for each type of survival. Conclusion : In meeting the goal of
. preventing neurological death and maintaining activities of daily living for patients with brain metastases who sat-
isfy the 3 aforementioned inclusion criteria, GKS alone provides excellent palliation without prophylactic WBRT:
Close observation and appropriate salvage treatment are essential.

(Received May 12, 2007 ; accepted June 25, 2007)

Key words : gamma knife surgery, metastatic brain tumor, whole brain radiation therapy, neurological
survival, qualitative survival
Jpn J Neurosurg (Tokyo) 16 : 833-839, 2007
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[ L&IC

ChEC EERER L - THREBIDETES BKL,
BEZBEONRELS VI LS, A,
{LEBER OMESIC & h EFHIMINER L, MRI O# K
X OREBOKERIEML T 39, & 512 informed
consent DR, BEOKFEIREOEIICH L, 2]
M5&F (whole brain radiation therapy ; WBRT) »SEEHERIIE
BTH2 5 EULOBEBICHL TH, HARBERAR
DFELEDY X7 DdH B WBRT 28E LYY, 1 H TS
BT LIBEDEOBVA VoA 7REE2FET28E
ML T3, TERERBRL Y — T3, 1998 F
S HEkER MRI < 10 BEE2BEL LT, yEY
vt 4 7iaHE%, FHY WBRT 24tRHE T, <
4 7 DA TRES2HHT 2BANER 70 F a— LTl
BLTER T CRZODBEBRBEEATH

AN KECRBHFOBRBERELBE L, BB
HREEICHT 2 e T4 7 BIBEOEG L BRI
DWTEET 5.

HRETE

1998 fE1 A ~2006 E 12 A F CH9OFEMIc Y+ ~
F—THYeFA 7B LI 1474 fERD H b, O@E
BRELTEN, OHERBREMN 10JUT T2+ A4
7 BB R EB AR E A E X8 QFE R
HERERER DS\, L) 3 RfF R M7 TiEEE 1,386 B %
SEONFRE Lz, &M, UTOBR—-FRaE 7o b
a—LTIBELL. T4bb, 35cm Y EDOEEIZE
FEEHEED 2P v =F 4 7 2B ELNRE
#1488 (stereotactic radiotherapy ; SRT : 1 E# & 10 Gy/
2EETEL/3E) %, 35cm WTOEBIRY <+ 4 7

Table 1 Patient Characteristics

834

. Characteristics. " I A PA S
Age (years) Minimum-Maximum 7~94
(Mean, Median) (64.2, 65)
<65 676
>65 710
Sex Male 874
Female 512
Extracranial disease Controlled 148
Active 1,238
Pre-treatment KPS score <70 202
: >70 1,184
Primary organ Lung 940
Gastro-intestinal 170
Breast 114
Urinary tract 65
Others/undetermined 97
Number of brain lesions <4 844 (single 382)
>4 542
Maximum lesion size (mm) <25 893
>25 493
Total tumor volume (cm?) <10 1,002
>10 384
CSF dissemination Yes 120
No 1,266
Chemotherapy Yes 595
. No 791
Craniotomy Yes 201
No 1,185
SRT Yes 57
No 1,329
Metastasis Synchronous 542
Metachronous 844

KPS ; Karnofsky performance status, CSF ; cerebrospinal fluid,
SRT; stereotactic radiotherapy
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T 20Gy ZEBICIEEL -, REMRIE, TEVRER
ZHh LHELOEEIR, BEKIC 18Gy Ml bz BRI
HyeFr4 7 TCHEHEETo Z0%, TR WBRT %
WY, 2~3 A B I LICHETT L 7 follow-up & MRI
CHERENER I N2, HEENMREOETES
FUEAOBRERR E2EBL, BEY v+ 47T
@B % 7o - BEFEEKIE MRI CEESOOER
%M EEALLbDE L, EEER L BUHGEE
DEIMEZ YV TLARI FEAVTTEY, BER
i(riéhrological survival) 13, “TRTOEZRERIER
TR LBA" L L, AEHEEEIR 7 (qualitative survival)
ik, “BE MR DEE T KPS (Karnofsky performance
_status) score D% 70 K (functionally dependent) =7 &
T LEHLI
RMEFE, MEETIHE, SERBEAEE R
LHERBERICOVT, VRRRESERC X ) B
(AR, 2B E 4T (BE), 5ELLEI0EMT

CEp, 1AL 25 EUT D) ©4BIHTT,

- Kaplan-Meier #% FI V> C HBHRET U7z, % 7= Table 1 i
AL B 13 FERTICOW TE survival I $ 3
WBEL, Cox WPINY— FEFA%EMOTSERBN
BT ot, p<0.0l ZHH¥EEE L1,

1 L
. Tiny (<1.0cm®, n=11,226)
8 k =
] ‘\ Small (21.0cm?, <4.0cm®, n=1,258)
@D .
& 6 b L
F -
2 1 .
§-4- | Medium (240m®, <10.0cm?, n=588) |
5 e . L
q Large (>10 ocm® -247)
01 (n=13,319) I

LN B B B S R RS A N R
0 1 2 3 4 5 6 7 8
. (vears)
Fig.1 Tumor progression-free survival curves
according to tumor volume

Cumulative tumor progression-free survival
curves, according to tumor size are shown. The
-calculated tumor volumes of tiny, small, medium and
large lesions are classified as <1.0cm® >1.0but <
40cm® >4.0 but <10.0cm® and >10.0 cm?,
respectively. The mean prescribed peripheral doses
were 20.5 Gy in 11,169 tiny, 20.2 Gy in 1,258 small,
and 18.8 Gy in 588 medium-sized, and 15.0Gy in
247 large lesions. The tumor control rates at one
year were 99.6% in tiny, 93.4% in small, 85.7% in
medium-sized, and 68.4% in large lesions. The
differenes are statistically significant (p<<0.0001).

B/ R

ABE3820, BR 46240, CB 3194, D8 223 4T
Hotz, FIENERE, BINMGELZAEL T, 2355 BN
VoA 7HRET 1339 RELBH L. EEEARE
0.1~24.0 cm® (35 0.90 cm®, HAfH 0.08 cm®), LR
Bi% 30~98%, 10~33.3 Gy (F#9 73%, 203Gy, HL
fl 75%, 20Gy) THEHL 7, HBEIORFESHIHE
B % Fig. 1 R L7, 1B 2EEHEZEIZ, 1
cP RGO MEE 99.6% (11,169 FRE, FHABRBRE 205
Gy), lcm®BAt 4 em®KiH 93.4% (1,258 J8%, 20.2 Gy),
4cm®Bl k10 cm®5k #% 85.7% (588 9% &, 18.8Gy), 10
em®Bl E 68.4% (247 JRE, 15.0 Gy, SRT 67 RE %2 &)
T, BEARNAE E2ICoNEEICEEFHEIUL
T L% ($p<0.0001). FEBES, FHKE 2400 R/EIK
RO, BHRIYRE, HHEREE WL RELZHL 7.
MR E D DPREFHRIZ 94 A H, SEBBIFOK
B EFCHERCHET 3RTR, %5 (FPHRIARET:
B, p<0.0001), EHEMNRE (ESE, <0.0001), #
2R KPS score (70 £#i, p<0.0001) TH-o7-. E&EHME
B0 REEFRMB L Fig. 2 1R L 72, hREFHRM
X AB£0.89 4, BEEO.T8 4, CB 0734, D B 066

1 I | 1 ] ] j I [ 1
14 L
—@— Group A (Single, n=382) [
8 —%— Group B (2~4, n=462) |
2 . ] —4A— Group C (5~10, n=319)
a -6 B
= ——}— Group D (>10, n=223)
2
€ .4 -
[5]
2 o
0 L

8
(years) .
Fig.2 Overall survival curves according to

tumor number

Cumulative overall survival curves according to
tumor number are presented. The median overall
survival periods were 0.89 years in group A (n=2382)
with a single metastasis, 0.78 years in Group B (n=
462) with 2 to 4, 0.73 years in group C (n=319) with
5~10 and 0.66 years in group D (n=223) with >10.
The difference was statistically between groups A
and D ($<0.0001).
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Survival Rate

4 —@— Group A (Single, n=382)
| —>¢— Group B (2~4, n=462)
| —&— Group C (5~10, n=319)
0 ——f—-— Group D (>10, n=223)
— . .

T T ML L] v T L

0 1 2 3 4 5 6 7

8
(years)

Fig.3 Neurological survival curves according
to tumor number

Cumulative neurological survival curves according
to tumor number are shown. The neurological
survival rates at one year were 91.7% in group A (n =
382) with a single metastasis, 90.7% in Group B (n=
462) with 2 to 4, 86.8% in group C (n=319) with
5~10 and 80.5% in group D (»=223) with >10.
Differences were statistically significant between
groups A and D (p<0.0001) and between groups B
and D (p<0.0001).

Il L ! P | i ! P L 1 P " ! PR

—@— Group A (Single, n=382) [
——>¢— Group B (2~4, n=462)

8-
] —&— Group C (5~10, n=319) |

o

& 6 - Group D (>10, n=223) |-

w© 9 L

2

g 41 -

3 |

T T

7

o
-
n
w
RS
(3]
o -

8
(years)

Fig.5 New lesion-free survival curves accord-
ing to tumor number

Cumulative new distant lesion-free survival
curves are compared according to tumor number.
The new lesion—free rates at one year were 75.3% in
group A (n=382) with a single metastasis, 51.8%
in Group B (1=462) with 2 to 4, 44.4% in group C
(n=319) with 5~10 and 51.6% in group D (223)
with >10. Differences were statistically significant
between groups A and B,Aand Cand Aand D (p<
0.0001).

1 I 1 o | 1 ! n ] L 1 : ] 1 ! 1 ]
—@— Group A (Single, n=382) [~
—>— Group B (2~4, n=462) |

8 —4— Group C (5~10, n=319) ||
§ 6- - + - Group D (>10, n=223)
R b T e
2 . ]J
(«/;) 47 ] -

2 l o

o 1+ 2 3 4 5 6 7

8
(vears)

Fig. 4 Qualitative survival curves according to
tumor number

Functional preservation curves according to tumor
number are presentated. The functional preservation
rates at one year were 84.2% in group A (n=2382)
with a single metastasis, 86.0% in Group B (n=462)
with 2 to 4, 79.6% in group C (#=319) with 5~10
and 70.2% in group D (n=223) with >10. Dif-
ferences were statistically significant between
groups A and D and between groups B and D (p<
0.0001).

FTH 7. A-C B (0 =0.0004), A-D B£RE (»<0.0001)
THEZ2RoO . BEEZH O RRARTTTHRR
% Fig. 310 L7 1 FRHBIETFERIL, 2T 88.5%,
A B 91.7%, B # 90.7%, C £ 86.8%, D & 805% TdH -
7. A-DHBEOARICHEEELZZRD (p=0.0017),
T I BICHE 2 RIFTRFIL, E¥ MRI CHRIE
BRFRTH -7 ($<0.0001). HEREEEF O R EEEE
BEIRERMME Fig. 4 IR L7, 1 ERHEEBEEERIZ,
26T 81.5%, A B 842%, B 86.0%, C & 79.6%,
D# 702% TH -7, A-D B (»p<0.0001), B-D Btid
(p<0.0001) ICEEE 2D, MRIETFHICHEICE
BERIZTEF I, &¥ MR CHIRBERR L 12
KPS 70 il Tdh o7 ($<0.0001). MEBEEG D BB
BREIENB R % Fig.5 KR L. 1 ETCOHERR
TIEHBEIZ, 24T 56.3%, A Bf 75.3%, B B 51.8%,
CHf444%, D#516%THo7/. ABLB, C, D#
fl (p<0.0001) ICHEBZEZZED-. FHERERRICHT
2EELBERTIZ 5 EULDONERE (<0.0001) L3E
EIMFEEIEEME (p=0.0005) TH o7, FHIHRE K
T 2B MR FMEITE S0, 1~21 ], 39069 BT, 0
[ A3 941 Bl (67.9%), 1[8] 45244 B (17.6%), 2 [E A3
87 1 (6.3%), 3EAH45 % (3.2%), 4 HBL L1z 69 Hl
(5.0%) TH->7-. FEEIMEEREEIE A #.036 B, B
B 0.68[8], CH#£0.84 [A], D # 1.00 Bl TH - 7. iR,
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A2t A 7 CHIBEITRIEEIC 2 - 7- KNG, BHRisE
#8545 H1 (3.3%) XL TRMEBEEML /2,

Z B

EREREE ST AN e A 72REFLET BEN
Heat 839+ F (stereotactic radiosurgery ; SRS) Cid, 3cm
TN R EBICS L BRIFAHEERREIN T
51)2)7)9)10)‘\-12)14)*'17). /Q/@’ 10’000 ﬁ%%ﬁzanﬁ%ﬁj
HEDOIHTH, 1 FT Lem>RiETIE 9%, 1cm3bl b
4cmPER M TiE 90%, 4cmLlE 10em® ki Tit 80% &
BRTEBHRTHH7:, LHL, 0m EDJEE
21 ETORERBEOEREHARTCH 7. 10ecm® U L
DK ELIERIC 20Gy UL EDIRBREZAV3 LHFAT
ELOBHBEESRE TS0, BENLERETCOR
HERDBRERENELRSZY, LYy sy —T
i3, 2004 FFEH S B EIEM IREHIRIGRE 2T > T & 19,
2BMZEIC10Gy T3EIS =+ A 7% FWTSRT
ZTHMBO 7o b a—LEHGTH 3, 2 BEDRE
MREZE S Z ik Y @B T 2L, BLU3E
WEIT 2 2 L CRABIEEKADEBEZERT 22 LAt
Al Td 3%, —7C linear-quadratic model D& I,
SRS{ECT20Gy WY T 2 RB2 BEICHEN TS oL
DTE 3, 10 cm® WL EDES 247 FRE D 67 LIS B
THEFTL 7248, ZOWHRERERIBRFCH 19, &
BRIEFIZELHEL T, 10cm® U LK E ZIEEICH L T,
SRT, FASHIEEMLM, H5EMERE T SRS & ORI
ZFHODICL TV E7 0,

MR BW» o Db RAEFEREIz 94 AL, Sk
TORELRAK L EICH L2V, CNEFTRELTE
D, AR, EEARCRIEEL Y, ESNRE
WHERBN CREELTREERTCH I, 2R
RTINS HENRER T @ B% L, ES%REo
TEBE DY KPS 72 E QBN AFHIEE L FHEY
PRF L 200N 7 pss T, REBA S UL
LR L AT E ¥, 2L ABSNRENES
T, AR @ DK & - BETEMEERE T 2
B2 LR IGBIRTRETII R VWE VR B,

bObnEMEABED BB X, &R BREINAE
WRET, BesEms, BETE2FHL, BERR
EHEHETADL AME T 52 L2 B¢ Lich s, &
BT, L7y DB S NL 4 BT Ol
BREBNCH, 5 8Ll SERAE 6113 WE5E B85, ADL
HFFE b FBHBOEEICH 57, BEULBETE
SRR TH -1, RERBERL 0] UTTHY2F A7

BRI BB AR L K& & T, W2RER MRI THIK
BEFRENZTIE, FPHNSKEN2HHL L0 Y
7 A 7HEMBE O b a— L CREZIEFEE, ADL D#E
FrfifFcE 5.
FRARECEL T2, BRENEB CIIERICHEE
Biddlhw, Zhic L (EREENERCBEL TR, &
BEKSEZZIC LN THENT 3@z 200D
BEZRBDuh o7, FHRREOHED & TN
BHOHEE% Andrews 51 3 18, Aoyama 5213 4 8
¢ L randomized control study 217> T2 5%, SEObN
bODRE T, HEMNER &L SRR ORI,
S, #METE, ADL #5, FiARELBELLEEE
RO, —h, BREESHNT 2 onETFRIZE
L7243, 3~4 ECERREZI ZLYMEIROE»-
e, 64T, BUNEREROKRHEES L, MRI A& H
ZVRBERGFICL>TOHELRIBI LS, &
D MRI 468 X CiRESHR L 3 HEDBEIR T,
EEREE I T SRS L £MBHEOBEIEZRET 2D IE
WEETH S, 261, SREMNEBESICEBLTIZE
BADFRRELRRIZZIFAE TCH o7 L2 ELS
&, BIC YIRS K D & T2 FEH WBRT DRIE
ZRETHORAFGELEEZ SN/, SEDISAFY
TTIE, FIEIY =4 7 8%, FI5H WBRT % 6t
AL%{TY, 2~3 AT ELICEE MR TRAY BE
L, BES V=4 7 TEMEBELETTE, SR
FEAREOFIFIITIRETH o 7= FIHREHERBR I,
B, BEEE K&, BUENBEROFEL L OESE
NREICIN A, 2ERECRIREMRERAHICHN L,
SRS, £Mii#st, BABED ) LREDHEEBEICE
L, BRLTSZIF L wibhbiuiEL s,

#w B

H—RA7a ra— L TiIchEL-ESENERSR
E1386 BT L =T 4 7IRBRELBEL -,
SHERBEIOJUTTH Y <+ 4 7HHETTRELER
REEEHL, VRHMNESER 4 BUT T, BERigE
FRZREOLRINE, X7 Fa - LI OEIETH S,
ERER 4 EUETY, WEY V2T 4 785 E%, T
# WBRT ZfEfT L% < T, #E MRI THEABE%1T
v, FIRRERERCIGEES o4 7 TENGEY
FEAT 9 UL, PERFETFEA, ADL #E0SiE T & 2R T

CHgTED, '
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