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The Long-Term Results of the Irradiation
Therapy for the Dural
Arteriovenous Malformation

Kunihiko Yokoyama', Hirofumi Fujii'”*,
Fumito Yamada®, Kazuyo Suzuki®, Wei-Jey Ka®,
Makoto Kondo®, Hisao Ito® and Atsushi Kubo®

Although radiotherapy has been used to treat non-neoplastic
vascular diseases, it is not widely accepted as a standard-
ized treatment for dural arteriovenous malformations
(DAVM). The uncertainties regarding the therapeutic out-
come and the benign nature of DAVM are the major factors
that limit the indication of radiotherapy. In an attempt to assess
the long-term benefits and risks of the treatment, we ana-
lyzed 24 patients with DAVM treated with radiotherapy. The
cavernous sinuses were invelved in 12 and the transverse-
sigmoid sinuses in 12. Doses ranging from 10 to 56 Gy
(median 44.9 Gy)were delivered by multiple fractionation.
In terms of clinical improvement, complete response was
achieved in 19 patients and partial response in five. Four pa-
tients had recurrence of symptoms ; two patients were re-
irradiated with the result of good symptomatic relief, one
patient was successfully treated with transarterial embolization
and the other patient with less disabling symptoms was man-
aged conservatively. No adverse side effects attributed to ra-
diation were encountered during the follow-up period of 0.5
—17 years (median 8.5 years). Radiotherapy is a safe and
effective method for the treatment of DAVM and is warranted
in patients who are unsuitable for transarterial embolization
or surgical procedure.
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RS ED IR 477 (dural arteriovenous malformation) | X
IR % FEAME & L, nidusiZHIY 3 2 BRI SRE M # 4
#& L CHRIRINICIRTT T 2 MEMRETH 5. BIIRASHHIRFE
& EIEZLE L 7zdirect type (high-flow type) {23 L, indirect
type (low-flow type) EFRes L a2, A & L TIIAMEFH
DRI MmAR 245 L 2Blhids 5 2 L BmRME T A5V
FRED, WMEOBEREO R WEI, WNEHI, £8Fk:EDH
D, HRMMERERFLOMESBETAILIETE .
VSO g L AR B ORER & L TOSRREE
RET AL 0L LMRTES, ERA L L TIIEEED SR
J# (dural arteriovenous fistula) D FALIEHITH L5, T2
TIEAIAR Ddirect type® b D & [XBIF 2 EET, MWEIHE>
Cdural arteriovenous malformation (DAVM) & L CELili 3
A, —HINEEMN Inidus T FFOBIEFIR 52 1 dcerebral arte-
riovenous malformation (CAVM) & L TXJI4 5.

DAVM®D{G# & L CILEBIIR 1Y 28 tealy, AERFNR B 20
fiv, AVERROERE, BUOREEL EMfTbhTwh. with
R T B A3l 4 DiEHEEOrisk & benefit®1E Y 72 5l &
HBUICETWTRET SNBERETH S, bhubiidfesk k
) DAVMIZAT L UM & T L, BRI itz H17C
&7, SIS OBFEDORPBEOKER, S, BEHHIE
BOER IO EITo 7.

R ERR

HRIX1976% 5 A 025 19944F 4 F O L2 EFF AR HmbE
2BV T RS IR 5T (DAVM) D2 CHRUEHEIRE % 1
TL7224% (Bik 6 &, iE184%) T, F#id36—77% (CFY
59.1)THh b, HEIFNED B —ER%E Table 11K L7,
SEEMEOBEED S 5 DL 3 & (P13, 15, 16) TEDAbI
BHO R ERIEETE Rd o7, EREBRD S EERA
T TOMMIIEE 1 P ArORE 8 FICRE. PLI6IE 8 6F
BIOFEERIMER L D B 0 AU, S SEBIIRAS 3R % T
L 722sLh b FER DS L Tz, O BREDS (I3RE
%6 7 AL Z LIEHE L 50 T iz, SERI SR
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Table 1 Characteristics of Patients

Site and Patient No. Age Sex

Duration of symptoms (m)

Cavernous sinus

1 65 F 2
2 58 M 11
3 54 F 1
2 60 M 2
5 47 F 1
6 58 F 5
7 73 F ]
8 65 F 2
9 74 F 2
10 69 F 0
11 51 M 3
12 77 F 1
Posterior fossa
13 54 F 2
14 53 M 13
15 36 F 1
16 66 F 96
17 60 F 6
18 72 M 1
19 53 F 3
20 59 F 1
21 58 F 2
22 59 F 4
23 45 F 3
24 52 M 1

Symptoms Feeders
tinnitus, ptosis ICA, ECA
exophthalmos, diplopia ICA
exophthalmos, diplopia ICA
tinnitus, diplopia ECA
tinnitus, diplopia, exophthalmos ICA, ECA
tinnitus, diplopia ICA, ECA
exophthalmos, diplopia ICA, ECA
diplopia ICA
diplopia ICA, ECA
exophthalmos ECA
diplopia ICA, ECA
tinnitus, ptosis ICA
tinnitus ICA, ECA
tinnitus ICA, ECA
tinnitus ECA
tinnitus ECA, VA
tinnitus ECA
cerebral hemorrhage ECA, VA
tinnitus ICA, ECA
tinnitus ICA, ECA, VA
tinnitus ECA
tinnitus ECA
tinnitus ECA, VA
tinnitus, diplopia ECA

Feeders : ICA = internal carotid artery, ECA = external carotid artery, VA =: vertebral artery

WRETIERERZE N, 8, RBTEL COREREEEIIC
B, FOIE5%(PL, 4, 5, 6, 12)TIEEL ) LD
2. BEEEROTOIAEELZ )2 FHE LTEREL
7z, 1% (PLIS) I MITHRE L M TRE L, M EHE T L
oE A, EHMEIRFICRE S ADAVMDSER Sh/-b D
Thsb.

EBICNEELISHT SN, RABINR & & EIRE A
&SNz, BIEHIRIIC X ) K& T 5 & ifEiaEIR R
BN 124, HEEEIRE — SIKEHIRIM % & O REEEI 124 T
otz TABNRIINSESIIREN 4 4, S SEBIIRES 7 &,
M + SV SEBIAR 9 %, AV + MEEEIIR 3 &, %+ 418+
HFEIR 14 Th5, HRFIRFRD 2 £ (Pr6, 9) L4
HFEHED 1 4 Pr23) 2B W T A4 Sfeederd R S 7
D, FOMOBEE XfeederiZBH DA TH - 77,

19764E 7> 5 19894 ¥ TlXCo-60, # DHEIX6MYV linear
accelerator (LINAC) W TiEE S L7z, GO FFM %
Table 21277°§. #IENGHRDHEIREIL10--56Gy (FH44.9Gy)
Thb. 2AICHEESFIHITSNTEY, ZOHELZEDD
LFH4T-Gy L e B, {HIRAT TV 2 — W IZHIH (1976 —
1988) D154 Cldil1 —3[m], 1 []1 —2Gy & ) 2RIy BESHE
L b7z H%(modified method), i 9 4138 5 [0, 1
[A12Gy CiG# & 4177 (conventional method). I[EIEEEHZ D
T, NSD (ret) & Modified NSD (neuret)'? % 514 L 72 (ret = DN
“024T =01 peyret =: DN ~04T 0906 . D = #&#5i5 N = 4340
B, T=1GHM). retld505—1588 (E4491317), neuretld
419—1044 (F34848) & %2 o 7=, MRSIEF M &R LORE
MEFOD 2 EFALIZBRF L Tsafe marginZ#Jlem& L, k&
SiE16ecm? > H84em? THH36.2cm> T o 72, EFALHIIC RS
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& AR IR I CIZE22.7cm?, BRIEEBFE CTIITY
49.8cm?* T - /-, BE 7S HER IR R Cld 104 12X
CERghE, 2 BICBA-MERSREST L S, BUEEER
TS P HGREDT 2 4, BE—PIEREHES 108 TH -
7z

BURMGHI R A DT OXEICL W GHE L. T4bb
FEIRSEATHYE | complete response (CR), FEIRULE L 7-0%%
1% : partial response (PR), #ERAZE © no change (NC), #Etk
&AL © progressive disease (PD) Tdh 5. & 5 IZCR% b
PEEEREAT R IAEIRATIE S | CR (early) &, WG THEIZEN
THERIEZ | CR(late) 127V 72, #ERTAME IR IC &
D, p<0.05EFEEL L.

& xR

TGRSR A Table 212D TRT. 24%H194(79%) 12
MEIEHEE TIEIRTE S % 3%, CR(early) #%1444, CR (late)?s
54 Thoiz. O DS BKIIPRTH o7, ThbbARGE
IZBWTIINC, PDOEF I {2444 B ICERAN RS
L7z, CR(late) ICBWTIRBRET L W #hR%%EHF col
MiE1 ~8 4 (FH4.24 H)Th o7z, Table 31213 iAEHR
R L KELER T - OB ERT. DAVMOERALEITIE
AR AR TIXCR (early) 8 %4, CR(late) 3 %, PR 1%,
FRUAZE T CIZCR (early) 6 44, CR(late) 2 %, PR4 4T
o7z, FEREER(CRE) ICEH v ULRiHE Tld11/12(92
%), RETIIB/N2(67%) THLNHEAETIIL L7z, B
S OKE S 2 EE F40cm? % B2/ NEETEFHE & KIBSTEFBE
W243F % &, Bi#E TIXCREL5/16(94%), %% Tix4/8(50
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Table 2 Radiotherapeutic Features and Results

189

Site and Pt. No. Dose Fr Days Field NSD neuret Response Follow-up Recurrence  F/U period Final outcome
(Gy) (em?  (ret) to initial RT  angiogram after RT  of symptom
Cavernous sinus
1 50 25 55 20 1486 954 CR-e Omo : reducec - 15y3m FS
2 45 24 33 20 1429 901 CR-1(8mo) 8mo : cured - 13y5m FS
3 50 21 44 16 1588 1044 CR-e 5mo : cured - 13y4m FS
4 40 20 134 36 1137 798 CR-e 3mo : cured - 11y7m FS
5 40 20 67 26 1227 832  CR-1(1mao) 1mo : cured - 2y3m Fs (DI)
5 50 25 98 16 1395 921 CR--e NA - 8y10m FS
7 50 28 37 24 1511 929 CR-1 (3mo) 3mo : reduced - 2y8m Fs (DI)
3 50 28 38 33 1506 928 CR-e 1mo : cured - 4y5m FS
9 50 25 37 16 1552 977 CR-e 3mo : cured - 2y7m FS
10 50 25 33 16 1572 983 CR--e 2mo : cured - 1y7m FS
11 40 20 28 24 1351 877 CR-e 1mo : cured - 1y6m FS
12 50 25 36 25 1557 978 PR NA - 6m MS
Posterior fossa
13 30 30 111 63 790 508 CR-e 5mo : cured - 9y1lm FS
14 10 5 15 36 505 419  CR-I(6mo)  NA = 17y2m FS
15 50 40 142 77 1196 733  CR-e 0mo : cured +(re-RT, 50Gy)  15y11m FS
16 50 25 115 16 1370 913  CR-e NA = 15y7m FS
17 56 28 136 25 1466 963  CR-I(3moa) NA - 15y11m FS
18 50 50 143 30 1133 664 CR-e 0mo : reduced = 14y4m FS
19 50 25 134 42 1347 904 PR 1mo :reduced  +(re-RT, 50Gy) gy1im MS
20 26 13 43 49 929 671 PR NA - 8y10m MS
21 50 25 89 63 1409 927 PR 4mo : reduced - 5y6m MS
22 45 30 41 84 1322 805 PR Omo : reduced  +(embolization) 4y11m FS
23 48 30 40 70 1414 861 CR-e 4mo : cured +(observation) 5y3m MS
24 48 30 40 42 1414 861 CR-e 3mo : cured - 3y2m FS
Response : CR = complete response, — e = early, — 1 = late, ( ) =delay of clinical response, PR = partial response
Angiogram : NA = not applicable
Recurrence : () = treatment for recurrence
Final outcome : FS = free of symptoms, MS = with minimal symptoms, DI = died of intercurrent disease
%) L FEENSR LN, L IO C LB LS Table 3 Clinical Response in Relation to the Disease- and
. - i P Treatment-related Factors
HIRFRE I 2B RESFICEINE. BEEEHO
BIZDVTHRD &, /NEGHEFE 4 2133 XTCRTH S Respanss
+ 7 : CR (early) CR (late) PR total
PN y b i
7, ﬂ:,..ﬁq‘jﬁﬁﬂi 8 #HCR 4 4, PR4%:‘: 2%, (n=14) (n=5) (n=85)  (n=24)
ThbLARBEIZLZPRO S 4 4 HIHEEHET
KEFHFFRESNZHICORT S, ZooRTF, (1) Site
feeder®, MRGIAE, MEIZDOWVTIICRE L OHBYIZ c . . . 1 "
a0t BYHEORHIE & LC I EHAMEAT L GYEmous LS
BROEI8%T, 2D 5124 (67%) IXDAVMON% Bosteniontoses 8 2 ¢ e
DHER STz, %A 6 %4 b IEHRET & 1) shunt MR 125 (2) Feeders
YL, T0H b3 AGEHEMERIIHERL TV, _
i " . Single 6 2 3 11
4 (P15, 19, 22, 23)I2BWTIX, BERTHRE
. i T = 24 - Multipl 2 13
SEIREE M b AEARTESE AR, & L 7e, WP b TS LY 8 8
WHT, BAEIZ40em2L EOBETH B, Pt.15(250Gy (3) Radiation method
85t 6 4 H#IZD, B !
M5t 6 ﬁfﬁ:b DAVMHZDH Y, SOG)HQ? [Al/64 El. ) — 8 4 3 5
BESIITON:. PLI9IES0GY S 14 4 A I AEIRES . | 1 ) o
o i sonventional 6
EARSN, 20Gy/101/33 H OFEEH R sh/z, Wl
#EDHARIERBER BTV, PL2iZBV T (4) Dose (Gy)
BRAT3 7 At 0 E R D OFMERATRS b IAA, St 5o ; . , o
SBIARIE AT % H64T LIEIRIEAYE S N, PL23IdiA oso . ) X 14
4 . = b 3 " f= =2
FE 5 FE 0B L TDAVMBRELR S hzs, fER(F
D)) HERED7: 3’)"“&?&%—({%@@%*—6% 5 (Flg 1). (5) Field size (cm?)
ERIREN X IAT 6 7 2 SR 74E 2 0 (F 5 @ 5 : -
¥J8.54F) Tholz. BB ATIRERIIBWV TE - 4 0 1 o
ROBWEIZR L, 54 (P12, 19, 20, 21, 23)IC8E N

a)ﬁ'ikﬁwiﬁ, %5194 IDAVMIZEER § 2 fER I Response : CR = complete response, PR = partial response

SER 843 H25H
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FLTWi, FAMGHERICERBRERTLEELIOND p p.
FEELZEEHLEDTOR W, PtSIZ 243 H ARICTE ¢

FANEF A e A 0F LIEC LT, PL7IZ24E8 7 DAVM®DiEHEE % BIRT 2154, $T2OHRE B M
ABIZHOENFEETIE L TWAH, 3L WIERIZAH BUENRDD. €l b\ BB D BAKE L b
Tdhb. PLUIEHR TI34EMRICKINEZE, Pr3id 8 FEH#IC isky TR S E AERENBHETHD. Awad®IZDAVM
ANREH % B fF LTV 525, DAVM & OBEEIZH &5 2T R L & D ICSBORANE % B0 AA Th A4 12 Hk
B, L, RTBIRETGE, FRBIRE, BRBHR & X 72

L, BHMIZZE 2 &) SR O TREY: & 85 L Tw
A IR HEE TOAERER 7 & B ZAEIR TRAE L 725 D

!"z

F|g 1 Pt.23. Dural arteriovenous malformation (DAVM)of the right posterior cranial fossa in 45-year-old woman com\olalnmg of tinnitus.
Lateral view of angiogram of right occipital artery (A) shows numerous branches that supply DAVM draining into right transverse-sig-
moid sinus. Lateral view of right vertebral angiogram (B)shows multiple meningeal branches also feeding the fistula(June 2, 1989).
Radiotherapy consisted of Co-60 y ray (48Gy/30Fr)delivered through parallel cpposed portals (June 5 ~ July 14, 1989). (C) Verification
film.
Four months later (November 11, 1989), right brachiocephalic trunk injection (D)demonstrates complete obliteration of the DAVM.
Five years after treatment, she noted return of tinnitus. Right common cerebral angiogram (E)reveals small dural fistula fed by meningeal
branches that arise from the internal cerebral artery and Occipital artery (March 24, 1994). Since her symptorn was not incapacitating,
conservative management was chosen.

36 BAERRE #i56% $45
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BET 6L, REBOTFHRARRAT & L TREBR~O
i, RICEHIR O FIREREILER, L 2 AR~ ORI, /N
T FRHEEFEIRIGFAT A5 OBFEITF LN TV A9,
L2 L% { ODDAVMIZED ) ) Zraggressive BIERZRT
Ed, BIFREEAELEBEVDNS, Pritz? IRk
DIREFEV, highrisk&EZ LN B2 b6 74
BICHARBE L EZZHME L TwbD. BHABMIIDAVM
CRONDEHFHNE SV HEEERTHE. TORFL
L CDAVME &S 5 I3 R EIRIE A B A MAR LIZ X ) B
ETDHIOEZEZENTWAN  ZDZ LHFAREE I Zag-
gressive ZIGHEELAT) DEFESLLERD 1 D2k > T
L. —HRIERAYEE O3-A SRR I 8 (Matas T
LEE L ADS, BRGETUFL CRBEET LI Ll
oo s 2.0 L LERICRFRELITo25ED
BEROWETIE, HHEIRFOSHETI1%?, 13%*),
25%2, 30%%, 45%%, 71%", 89%", tRIEEMTIL14
%, 56%PLEFIETHAH. T/, EEHMBEEEFEICEL
DIREREED AL L, SEREALL - MG ST B,
L 72 TRIFFE IS THEDERIF B
1, MoOBRE T FBIICEET 5050 5.

WL AT — T, BT EOMAI XD MR
HEL OB THITTES LI Ik o7:. ERHICL SR
fER & LTIdEgEs: 3, RERIEZEY, WEEYS5H
BH, Hdfrla Lk, #IEZERPEOBFIZEY) HAHEED
BMARETH S, FFICHABIRDIEBIRBEM DG EL, 2
B S —BIRETHZEICRELRF I VTHAH
2. 21, 280 30360 g Ui AMUE HSSEEINR, HEBBIIROD A
DHFETIE, —EHICIIERFTTCORBRIIRETHS. £
D& LIHEIHRRNS N B HERER, JVREHLRbDOL
b EHEREV.

HEAREHIRIAIDAVM I B\ TIXAEHEIRAY H 2V IZBEE T
AR AR T AR AT O ARG ST WD, Ll
Bt R S & IREETLYY, HREHOEHIRPAZE 7 DRI
HHEH Y, L3706 —BNEELIEL > Tk,

AR AR DAL OFRALIZ 3347 & FairfeE & LT, B8
TOMBEFERN, nidusiifE|ZBlT Afeederd 5\ iddrainer®
KEERUIBR, BT 4040 IR BERTATS ), BEEEADE
DAVMUYJBRAFT 49 7 EDRAT SN T B, BIRL A LHLR
L L ChriskixfE ). Barnwell™ (3§55 69 & ZERAM A
BEhBI16 % T &2 fEAT L, 1| BICRRIRIERAEZE, 1 412
ERERARIRPAZE 2 5 LTV 2. Sundt IZESEEBhILT 5 7:
OIIE, MM T Snidus & B5-T 28R % 1 kM
ZUIBEd AU EMEBAL TV EA, 22 TH274H2 4
ICHIMPEE B L T, Lo LHNSEOES 2Rk T
fE L, iR LR EEIR~ MR AR 6 N 5854 1 EH i
ZRITHEESEV. TOHAD LEEIZURTRTSH
HEHMTSND %O IXHBNBREFROEETHSLH
1. 16, 30,52 A et IR A 1R A FEIIRE,
T b b T L AT 2 DAVM Dgrading® & %) %2 b D
FHE L TWARWONREIRTH 5.

FH8FE3H25H

WE 74 191

T L R AR Zohigh risk DB b AT T AE 2 13
CIRER R GIETH S, L LDAVMOEEE LTIt
L ZIF AR T WAV, THIEREED BEIEE S
EETHLIL, RV THERTHLEFERLNTWEE
kBB, BEHREREIITER &) Bk RS
O METERZEDERRIISH ST E 72, MR AR
DI IS¢ AHFEE, BEHRINE &I X 2 B
[EhPREgess, MR E 70 LHEISE 2d L ER
ENTWVES) h LIGHRASE X3 2 EH 2 BT
BEiEvi, WERORFEMEDAPEMHES N, B
FIEH RO BEESHERENICIZ bzl iTiGHE L
LT L2, L7zdso T MR O BUEHRIE I
BWThH, RADIERREL 23 TE& 5 X 5 2 BBEHMT
BT AREDPLETH S,

Jr4Egamma knife®®: 7 RLLINACS): 9 % Fv 72stereotactic
radiosurgery |2 & % BiHIRZFIZIGHEA T DAL BRI 72 Bl AT
HENTHBY, SHDAVMICH B SN AEEH 155
LEbHNZL. LA Lstereotactic radiosurgery & conventional
L BGHRRRE TR AR ICHEN S S, T hbLATE IR
MESIZE DIRBMOEIE R A U4 LoME % FAZEIZE
LDTHY, cerebral arteriovenous malformation (CAVM) @
&9 ictarget & LT DnidusHHIEICRFETE 2D DITILE L
Twh,. L2 LDAVMIZBW T idshuntZAI A% 51 T,
feeder D EE O ME 1 S AT A{HEADSH S 726, IHEHIIL
VHBEHET I X ) 3 Dfeeder, nidus% F & O TG T B 48
HHELE. Lh - THRHEFNICIEFRAEI E IhD
CERATHTHY, FOWREHEL LITH720125 5%
MEIHUETH A, D lconventional 2 EHHRIEE T o
BB TR T 5O BR TN TH S,

CAVM D EHRiGaHE O BeD © 1345 -50Gy L LS L /-
FHHGNRBIFD L 5 TH B0 o0 LH LDAVMDEHRE
FIZBWWTIX, CAVME B L TR MmiE &A% iz
W, LVLBVRRETHEIMFETELLTI2EANS
V. Bitoh®? it 2 ZPDAVMIZ32Gy £30GyHEET L, #1h%
NIBEHER B X 087 # ARICINESER Lok % R
L Tw%, Yasunaga®™ L 7 ZO1EEFIREREIZ30—40Gy CF
¥131.4Gy) BBE L, SE&iEE 4 %, ERYE 2 &, BRI
HRER 12 Tho7. EROYE, HEIIVTND HE
BTHe WALANIZEZ »TWwWA, Hidaka®id 6 41232—
51Gy ((F3442.3Gy) B4 L & B ICEBRRIEE RO T\ b.
JEHS T 7 41220 —50Gy ((F#28.3Gy) HBEF L, 1 &i2H
B 6 BITHELV LERERD TS, HERERE TOH
MiI3—157 A (E 8 HA)Thotob v, BT 2 Al
30Gy $oMEET L, Mi#E L b BEEOMEEY TDAVMOIH
EERERLTWE, NS5V ThoBETH BELENER
BRONTBLT, BEPOANMLRERTH LI LHTRIR
aENb,

HILbhOHRIZE VT b WE B IR K24 % F
194 (79%) & BIF L BAEAR b7z, L LY BsHEE
44.9Gy &\ DIIETR OIS L BT 5 L RREMETH
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B, THITMBEOERSHE LT, BHEENERLEBLID
MEELLOYUELHRERL THROLNATEBY, EHFbICHK
EVERWEERERNICEREL 2o TLEo R
bitd. AEDOBKE TIIIEAS0Gy LLEDEE & 50Gy kil
HLHEBELTY, MBIHELRYSROZIRON L) -
2. L LZoZ L3 LIESEEICIERETH S
EV) ZEEBRTEOTIRRL, BEPOMBERBLOR
EERsZLIZLhiESEIML SN, H4 OiGd R
fbshi-RrEeLEZOND,

o &b MEMEREIT 2 HEHEO%) R dlate effect &
LTOMEMEICES DD THY, GHM I EHELS
A TR OMERI L KD 5 L ) jH#EORBIENE
WelFET A LDOHFPEENTH S, CAVMIZITT HHY
SHRIGIRIZBVTUE, gamma knife’® D& Tl M &%
DHE RO LDIZIZ6—18 0 HOBEMB #E L, HER
13 14 T40%, 2 4£T83.5% L ENTWwa, LINACIKE
& Bradiosurgery |23\ T b Colombo™ |2 X ALIETH L 1
FT52%, 29ETISHTHL LV, FOFEETIHAED
DAVMDIGHE T4 849144 (58% ) (ZiAMMR Iz, 541
BWTHEERE 8 4 HUAIEREEESN 2 A
REITHY, FEBOBEHRERIINTERBMEOE S %
ALTWwaE, ZOCAVMEDERZHFET LI
DAVMODMEEIZ O ERT HLENH 5. FHEIBREN
§7). 68) DGRBS DI L #UE, DAVMDnidusiZ 754
FERANOERMED 5 VIZFIREMEIREL, Fhbo
MEL) BN EWTCHEINATHE, —#IF
recanalized clotiZF L 2T R 23 5. H4 OME PR
DRFEVEILEC X 5 AREOPAE, THMEMMER 2 FiHE o
EE, WiEHSH ) 15D Tdysplastic’z b D E#EZ 5N B, »
DTS2 MEHTH D, WS L 5D h ke AkEREE
DL oo THREBIZE S X721, 6122 kWlZmigft
WHEATL, WBESER ISP TR T EAR L TWED
b Litkvs, —JiHEH & L Tldconventional 7z BBSHET
(nidusD A% 5§, [EFDfeeder°draining vein b [FRE 2R
HEINTBY, TS OMBFICHT 2B HEOERD
DAVM D MATENEE & 2t SEEESRRERICHEFS LT b
L B 5.

LR D35 UG OXDF i Ishunti IRAFT 5 2 L1
FHRINE, ZEEDIE 3 L DDAVMIC RS G & 1T
L, flowDAiv 2 Fideki& LA low D 1 I3
THY, shuntEDE WL DITREITHFTE LV EHRRT
Wi, bbhOB&ENEEEEROKRTIIIT- T
WA, MM LIER LS BT OY 4 X2 K& (REL
720 DIFERERENECHEROR OGN, ThbbLH
REMEZMHED S OIHBENRIL 2 EMIRE SN
720 FPRIGME &R EOflow DEREAEH S Hwk L T,
EEMET 2LV EETH L. Lo LEF SR % 5t

LTLEL KRR ZERFY, FH57%56E51210—-15Gyil
M%&) OPEBRHTL OB L FETHLEED
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ns.

FREBIZCAVM & KR TTF# I BT TRV HIET
&5, LI o THURBREERS LD 7@ DR AR OB E A
WETHH, BEREIIIRRE, | R, WL R
B A ZDCTNH RS 29, BEHVS1-2Gy5E
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