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Abstract :

This study was undertaken to determine whether transcranial Doppler

arteriography (TCDA) was useful in the diagnosis of cerebrovascular disorders.
Intracranial hemodynamics of the basal cerebral arteries were evaluated by TCDA in 161
patients who underwent conventional cerebral angiography: 64 cases showed ischemic
cerebrovascular disease while 97 showed normal findings on both cerebral angiography and
brain CT. The basilar artery was insonated in every patient on TCDA ; of the 161 patients,
the middle cerebral artery was detectable in 150 by transtemporal approach. Of the 32
patients evaluated for occlusion or stenosis by cerebral angiography, flow velocity mapping
of the basal cerebral artery was made in 26, and TCDA indicated the presence of ischemic

disease in 23.

These results indicate that TCDA is useful in the evaluation of patients with ischemic

cerebrovascular disease.

Index Terms

cerebral angiography, cerebrovascular disease, intracranial hemodynamics, transcranial

Doppler arteriography
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MBI LB e E T ie S hTwin. £ TEEE,
FRRAEIR 2+ & UMM EEE H 5t 5 BE I MMEER &

TCDA %S L, MRENR R 5 2 & oHnERE
EDFBRENDW LR,

& EHE

1.548

wHEiT, 1988 4E 1 H &5 1991 48 12 B i WT 2 AERbE
K E I 3 AR D B D T, MINEEENRED
h, TCDA, B = v ¥ = — 2 WiB#HH (CT) I X OiXIn
FEEYERLECI61HTHD. TOMEFITBME 109
B, i 52 B, FEEE27 H 5 T8CEE DR TH - 7.
SR RIME ST R B X OB CT TR as, MnE
TR 50 % A E OIS B\ XFIEHRE ER L
732 41CL B, MMEEEIT RCRE 3w, B
CT Ff B CERIER #7332 AICIIED, 3 X O CT
FrREMNEEETROBMHECREXYRIT, —REK
BIMFEEOBEED 7o\ 97 FICHIEE ; FHVOEER L » K
TERALH & i) D 3T c(Table D). 18
B BRESIAM ORI, 7 GV EBIREAZE, 5 F2
PSREIIRIEZE, 16 BAssh RINEIIRIEZE, * X OV 4 Hi23K
EBIRS%E T B % (Table 2).
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Seldinger ¥z X b 4 vessel study (Fi{fl SSEEIIRE,
T RIHEBBIIRER) & £ L -,

(2) TCDA

BEE I E M B AR o 1 3 3K B (BV) X TCDA(Trans-
scan; EME ##D % A\ CRIE L, £MESCcXInEEE
1AL » TER L7z, TCDA L, 2MH, DAV A K75
MIEEFTH Y, ZOHRMTFIIERET — 212X - TH
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THZENFRRICI D, £ 2T, FRAKEIIRM, B, Ak
FREDAR A 55 oD M PRI B AU TS 2 > D B E, MEEIIRD
PR B b 0ERIC X - THIE & h 5 (Fig.
D.:

7ok, MWEEDERZER, KEPOHREC Lich i,
EEDEMN 1.3 U EDBETH Y LHE L. T HIEH

Table 1. Subjects

Group No. of cases Male Female Age (mean)

I 32 28 4 45-78 (63.5)
11 32 23 9 36-77 (58.8)
m - 97 58 39 35-78 (61.6)
Total 161 109 52 35-78 (61.4)

Group I : patients diagnosed having stenosis and/or
occlusion in basal cerebral artery by cerebral
angiography.

Group II : patients with low density area in brain CT, but
without abnormal findings in cerebral angio-
graphy.

Group III : patients with nomal findings in both brain CT
and cerebral angiography.

Table 2. Angiographic findings in Group I

Diagnosis No. of cases Male Female
ICA occlusion 7 6 1
ICA stenosis  (=50%) 5 5 0
MCA stenosis (=50%) 16 C12 4
BA stenosis  (=50%) 4 3 1

Total 32 26 6

ICA ; internal carotid artery, MCA ; middle cerebral
artery, BA ; basilar artery.

EBNR MR EE DT, BHEEQIRAFEL 155D0
TE 6 o6 JE T R ~F % i 37032 BE U % (44.8£10.2 cm/BD

fERICESNT, 24.4cm/F(mean—2SD)ELT & L.
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1. WEEBDIRBAZESI

(1) FEBIER

FEFIE, 60 OFHMET, BREEEFICRE L. K
BEEIT R CENEBIRAZE R R L, ARTKMEIIR D
TCDA Ti% 108.4 cm/F 0 B\ 474 D M it & =3 F
7 IEEARE S e, RRMEIIRMITERE X, AR2
51.3 co/#, ZEMI22 96.9 cm/BTh b, FEENIREAZER
TET LT (Fig. 2).

(2) BXMmEERHTR

WSEENIREAZE GV 38 v 5 BAZEIRAL X 4 Bl23 45 NSREDAR
FA%E, 3BINENEHIRAZE CH D, LplickflNSEE)
B & b QAT KM BI IR 2 A L 7 QIR AT 23558 b hvie
(Table 3).

(3) TCDAFTR

R oK B B IR M DR B v PSR AREAZE B 7 Bl 1 Ul
HEENMLCF 79685285 8T, WETRE
THotedd, 6PICRENTEETH 7. FBIAKE
FRA ZEOMATHIMIE D, 6 FleflchAgEd & MAIHER
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Fig. 1. A: BV mapping of the basal cerebral arteries by transtemporal approach. Coronal
(upper) and horizontal (lower) transcranial Doppler scans. The circle with line
represents sample volume position. The dots with warm color show flow toward the
probe and the dots with cold color show flow away.

B : BV mapping of the basilar artery by suboccipital approach.
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Fig. 2. A: Angiogram of a patient with right internal carotid artery occlusion. Collateral
flow via the anterior communicating artery is demonstrated.
B: TCDA findings of right internal carotid artery occlusion. Reverse flow of the right
anterior cerebral artery (A, portion) shows collateral flow from the anterior circle of
Willis.

L MCA

Fig. 3. A: Angiogram of a patient with left middle cerebral artery stenosis (90%).
B: TCDA findings of left middle cerebral artery stenosis. Mean blood velocity
decreased from 44.8 cm/sec to 20.8 cm/sec at the poststenotic site.
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Fig. 4. A : Angiogram (anteroposterior view) of a patient with basilar artery stenosis (75%).
B : TCDA findings of basilar artery stenosis. Mean blood velocity dereased from 85.5
cm/sec to 58.9 cm/sec at the poststenotic site.
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Fig. 5. A: Brain CT of a patient with left putaminal infarction.
B: TCDA findings of left putaminal infarction. Mean blood velocity of the right
middle cerebral artery (M, portion) was 49.6 cm/sec and left was 33.6 cm/sec.
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Thic. iz, 206 F4 4 FHRER O RRNBIR I ST
EE LA oA 1.35 U ETERADETEZRLS,
B 2 Pl KINEIR MR E C ERELR R I nd o T
(Table 3).

2. PSEBIRBEZES]

(1) MmEEER

REEBIIRSZE BT, 5 Bl&BId 75 B EDRELRRL
7o, FORIEEIRMOWNTUL, 3 GINENEEIRRZE, 1
BIH3AE NSEEIRBEZE,

(2) TCDA TR

Al o FR R BB R M, S I S BE 0%, NSEBDRSZEBI 5
Blrp 4 FICHIENRFEETH - 7o, 5B 2 BB KK
Bk MFEEIMET L TR D, BA &0t 1.35 Uk
Thote. PFAMEBIRMTEEICEREYRI Lol
140z, MAREERORZELE L CED, MEEIRIM
WEENHEAL T e, 5 18I, EREEIRC 75 %
BAERRLICICS o b3, FRKEIIRMIT®EE i
FE AR S Tk o 7o (Table 4).

3. FREXEIIRBRAE B

(1) ERER

FEGIL, 54RO BMT, HEEHFo—BUHIREELE
FICRBE Lo, BRI SR R T, AP KMEIIRM,

1 FIA R NEEB IR AE T B - e

(161)

12 90 % DA DR b ite. —F, EFKMEIIRM, iz
#1F% TCDA BT R T, (IEEH 5 OBEE N 49 mm T
DO MPFEE X 44.8 cm/®, HREH 43 mm T O MHTEE
1%20.8 con/FOT B b, MBI EE D R FofE T 3P D
KEE TR bt (Fig. 3).

(2) WX E &R R

FRAIMEDARIC 50 %6 A DB B 7R LI FESIIL 16 1T
Bh, TOPERALOPIFRIT 11 FI2M, B, 2 FIH
M,iR%ezE, 3 B2 Mz T H - %= (Table 5).

(3) TCDAFTR

FRR X ED IR M B B v, AR B ERAR M, 3R i kg &R
L7z 11 B 9 BICRIEDFRE T H » e, ZD 9 BIE, £
BNZ %3\ CRRASIR AL C oD MR EE ASEAL Al e LT
40 BLLEDET 2R L. PAMEINR M, D 2 4l
LR IMEIAR MikzE D 3 ficiy, FMEEBARER
IR ME DALERIRD D, L6l THREO MtEENE
DPFEFHICARTETH o e Fhe, MERAED 2 fiF
160y, BeEsiR Al © o M, B FHEE A 36.1 cm/
THY, #ED 76.0cm/FE DM 2.11 THofe. L
L, &% 1B, BRAIOM,HmHEEH 35.8 cm/BTh
D, BAlD 38.4cm/BEDENL.07T BRLIITE R
U ML ERBRAEFINE, FRZEERIC 3513 5 M FEE EE o BIE A3

Table 3. Angiographic and TCDA findings of ICA occlusion

TCDA findings

Age, Sex An%ilrolgir: phic BV of MCA (cm/sec) . reverse ACA flow of

g ratio of BV .
rt It affected site
61, M rt ICA occlusion 39.9 83.6 2.10* +
60, M rt ICA occlusion 46.3 96.9 2.09* +
56, M rt ICA occlusion 29.4 52.8 1.80* +
47, F 1t ICA occlusion 78.4 43.9 1.79*% +
67, M rt ICA occlusion 76.6 83.2 1.09 +
63, M 1t ICA occlusion 60.8 57.0 1.07 +
76, M 1t ICA occlusion no window

ICA ; internal carotid artery, ACA ; anterior cerebral artery, MCA ; middle cerebral artery, BV ; blood velocity.
* In the 4 patients with ICA occlusion, the BV of MCA on the side with ICA occlusion decreased.

Table 4. Angiographic and TCDA findings of ICA stenosis

TCDA findings

Age, Sex Angﬁlr(;g;?gphlc BV c;t; MCA (cnilt/ sec) ratio of BV
69, M 1t ICA stenosis (95%) 72.4 40.0 1.81*
78, M rt ICA stenosis (75%) 51.2 80.0 1.56*
85, M It ICA stenosis (90%) 66.6 54.4 1.22

rt ICA stenosis (75%)
61, M 1t ICA stenosis (75%) 59.2 64.0 1.08
68, M 1t ICA stenosis  (75%) no window

ICA ; internal carotid artery, MCA ; middle cerebral artery, BV ; blood velocity.
* In the 2 patients with ICA stenosis, the BV of MCA on the side with ICA stenosis decreased.
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TEETHoTe. UL, 1HNETEERREIIRM, 3T D
MR EE D RNE DT T B - fo. RASIRITAL O M, FR I
HEL35.2cm/BThY, BAD66.6cm/BE DA
1.89 T»H - 7=(Table 5).

4. PXERBHIRSRZESG

(1) FEFER

REGIE, T3ROLtT, BEMHARELEFRICREL
fo. MBS R <%, BEBIIRIC 75 % ORFEH GRS
bt BEENRD TCDA i BTk, HER b ORE
% 64 mm T MPTEE % 85.5 cm/H, EEH 79 mm T
DML 58.9 cm/BThH b, MPTEE O LRBET
DIERAETL O KA TRD bt (Fig. 4).

(2) BmEEFHR

50 %L Eo BMEBI AR A2, 4Bl D bR

£ F

(Table 6).

(3) TCDAFTR

BRI ZE B 13 £ B 35\~ C B S B DR I 57 2 BE oD 3Rl
EDEETH D, MEEETRD LW IERRAH
BiF 5 MEEE AL T 30 B EDE T &R
L7z(Table 6).

5. MREZESI

(1) FEFIER

FEFNE, 65 MOBMT, EAMREEZEFRICEKE L.
FERERE 1 4E 6 52 A OHRE CT AT R Ci3 e A sh AR Bh IR 38
RIS AR IR TR D b hic s, EEMAT R T
VRE B IR BE NI hy o Tz, TCDA T3, ZEfIFRKIXE)
BROMFTHEE 1Z 33.6 cn/FTH b, BEEID 49.6 cm/F
L DN 1.48 TH - 7= (Fig. 5).

Table 5. Angiographic and TCDA findings of MCA stenosis

TCDA findings

Age, Sex An%ilggirsphlc BV (cm/sec)
g prestenotic site poststenotic site reduction rate

54, M It M, stenosis (90%) 44.8 20.8 54%
45, F rt M, stenosis (90%) 48.4 23.0 52%
56, M rt M, stenosis (90%) 98.0 47.9 51%
63, F rt M, stenosis (90%) 52.5 27.3 48%
61, M 1t M, stenosis (90%) 70.3 36.8 48%
55, M It M, stenosis (90%) 67.3 37.0 45%
65, M 1t M, stenosis (75%) 46.0 25.8 44%
74, M It M, stenosis (75%) 57.2 33.3 42%
60, F It M, stenosis (75%) 53.4 32.0 40%
73, F 1t M, stenosis (75%) no window
67, M rt M, stenosis (99%) no window
69, M 1t M, stenosis (90%) stenotic lesion was indetectable

It MCA (M,) BV:36.1, rt MCA (M,) BV : 76.0, ratio of BV : 2.11
69, M rt M, stenosis (75%) stenotic lesion was indetectable

1t MCA (M,) BV : 38.4, rt MCA (M,) BV : 35.8, ratio of BV :1.07
59, M rt M; stenosis  (90%) stenotic lesion was indetectable

1t MCA (M,) BV :66.6, rt MCA (M,) BV : 35.2, ratio of BV :1.89
63, M It M, stenosis  (50%) no window
55, M It M; stenosis  (50%) no window

M,, M, and M; ; M,, M, and M, portion of the middle cerebral cerabral artery, BV ; blood velocity.

Table 6. Angiographic and TCDA findings of BA stenosis

TCDA findings

Age, Sex A“%}Ogirsphlc BV (cm/sec)
mamng prestenotic site poststenotic site reduction rate
66, M BA stenosis  (75%) 63.2 35.5 44%
75, M BA stenosis  (50%) 43.4 27.3 37%
64, M BA stenosis  (50%) 37.5 25.5 32%
73, F BA stenosis  (75%) 85.5 58.9 31%

BA ; basilar artery, BV ; blood velocity
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(2) BmEEPTR

IR CT P7 R Crp KRB NR 2E 8 1 SR AR IR U 27
Lic?y, MINEEEIT RICBEE 2R & ek o T ERN,
32 BITH - f=(Table 7).

(3) TCDAFFR

F K BBl R 2088 6 IS D X 2 32 31l WAl oD R okl
BRI HEE B ASEFTRE T B - 7 ERIE, 12 Flicd ¥ /e
Mot D5 7HIE, BRI KMEIIRIMTERE &
Rl A 1.35 LA E# 7R L7 (Table 7).

6. BTERALH

(1) BImEEFHTR

M A &R & B CT OB IR 2R S I ERIE,
97 BITH - fe. =D 97 B, — BN MFAE DR D
RWEBITH Y, BERREFILEE 2 bhi.

(2) TCDAFIR

BB 441 97 #lrh 89 4113, TCDA Ff RICRH &
i ote. BEFROZ S I 8 FIFF 5 G, MES)
PRIFDEEECAE T (12.5~24.1 cm/B) &R L 2d, HEE
BEBIIRR D ME ST RIC BRI Ieh oo, —
75, FRAKBMEIARIVL I 2 & KRR 0 MU & 23 35 % LAk
HRABITET Licic®, RFORE LI 3 FL,
& & AT R CMAE OREfT &R Licie 3 & iau.

7. TCDA DB « HRM

PR EE D RIE DS FTEE T B - 7o NEENIREAZES 6 41 &
NEBIRIEEAZER) 144 Bl o\~ T, EIBTRRNEIIR DY
T % NEEBIAREAZE D BT 1T L Ic i A1y, RRZ
23100 %, HrEMED 100 %TH o T, 50 % LA ks
7R LT WSEBIIRBEZE 6] 4 61 & EEIIRIESRA26) 146 B

Table 7. Brain CT and TCDA findings of cerebral infarction

CT findings

BV of MCA (cm/sec)

Age, Sex (side of LDA) Tt m ratio of BV
66, M left 82.6 42.2 1.96*
53, M right 40.0 68.8 1.64*
49, M left- 49.6 33.6 1.48*
53, F right 36.2 52.5 1.45*
57, M left 60.8 43.2 1.49*
63, M right 46.1 64.0 1.39*
52, M right 31.6 43.5 1.38*
55, M right 42.2 37.1 1.14
63, M left 48.0 43.2 1.11
63, F left 68.8 64.0 1.08
63, M right 67.2 68.8 1.02

77, M left 55.0 54.4 1.01
69, F right 44.8
61, M left 89.6
68, M left 60.8
61, M right 40.0
56, M left 64.0
72, F left 62.4
69, M left 34.6
37, M left 41.6
28, M right 54.4
67, M left 59.2
58, M left 38.4
45, F left 62.4
36, F left 87.4
37, F left 56.0
61, M left 40.0
71, M right 42.2
75, M right no window
63, I . left no.window .

74, F right no window
67, M left no window

LDA ; low density area in brain CT, BV ; blood velocity, MCA ; middle cerebral artery.

* In the 7 patients with cerebral infarction, the BV of MCA on the side with cerebral infarction

decreased.
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Table 8. Detection of cerebrovasculer disorders by TCDA

ICA occlusion

ICA stenosis

MCA stenosis ~ BA stenosis

(=250%) (250%) (=50%)

Right positive 6 2 11 4
Right negative 144 146 135 157
False positive 0 0 3 0
False negative 0 2 1 0
Sensitivity (%) 100 50 92 100
Specificity (%) 100 100 98 100
Test accuracy (%) 100 99 97 100
acoustic window

with/without 150/11 150/11 150/11 161/0

ICA ; internal carotid artery, MCA ; middle cerebral artery, BA ; basilar artery.

o, R R ANEDR O M HE E & T % NEEIR
DB I LB a1, REUNR0%TH o
23, HERMEE 100 B L. 50 BLL LA R R L
RO ED IR B 2E 12 61 & PRI BDARFE B ZE B 138 Bz D
W, MR A B FAY T o I I BE oD R R T A M,
Perg DB WY, R XBIIR MR EE DR T 2 M, M,
IROPAEDBMWIIELE T U 1B AT, R 92 %, HR
D98 % TH ol 50 %L EDPAEZIR U i IMIEEIIR
Berg Bl 4 4 & BRERBIIRIESRZEB 157 Blico\ T, BUES
BRIz 381 % KA T oD M PR EE 0 B 7ol T & YR EDIR
WAEDOLEEMEC LB E 13, BEMN100%THY,
MM D 100 % - 7o (Table 8).

x =

Bl v 5 RFTMMEBEE BRI E R E L {#
HLTHD, & HER CT-MRIGHSILBEEHEY) O
AL - TRWRBEZRBR R ELZ. Lal, B
# CT « MRI (MM FREEREROBMICIIENTH S
2, BIMEREEORIELTFTMLELFEITILL DIt
FERBBERNCRRWIRIRE e ik & LT, MIEER»H 5
PEERORENKTHY, FLRELCERTH &
HNEECTH D FTRFEEMFE L L TIXPET
(positron emission tomography)#: & SPECT (single
photon emission tomography)¥EnH 5. Z DMEEIL,
FEERIG ST\ 2 DN D M o D RIS & 1T B,
B2 D flids-CHEBR B O bEMERTEE LR bR b
TR B, —F, BEWH L 753, 1960 FEBN & &T9
X o THD CHEERE X O o fmE oA E LT
FEIRIGHE &h, ZoOfGENE & IFRIEM D B X ORY
BROREEE LUR AubhTEl. LiLl, HEE
SEI M R BRI LT Y 7 7k, B
B D MAERE OBFHCIZER TV 25, EHEPREI
BY L CrISEBIIR IR B O LB ZE ORE MR RBIC T 5 72

T CHENRERVEHRLE S FERICTE R - 121919,
—7, BRESERER Y 7 7E(TCD)I3, HEENEHE)
VR o M B 2 EERET 5 & & ATRETH D, TCD %
FA T BB ARz 01020, BB R O2970 & X OV BN B
IRETLO-9D DLW TS\ T DHENSE A BB, D
%0, AEREEAOMEREOBH LRI LcEE
vz B, L, TCD i3 BEEMg, BIFkomchIE
NEENATED, ZThb%&E L Ktranscranial
Doppler arteriography (TCDA) DK IG B2 HIE: 2 h
T\w5. TCDA I & 2R EREDZHIC DO\ TOH
HromE I ERARTH Y, ML TOEREICRT S
TCDA DZWIRBEXRN LcREN R\ T2 TEE
3, Rt OEREEO LSS, TCDAFTRE
M EERAT R 25 LT TCDA oE Rk o W Ti
L.

1. TCDA iz X %M REE DB

(1) FAZEMRE

FPABRE, HEEAMEREEREORKICT 5
TCDA nF %, NEEIREAZE 7 #i9, TCDA T
EENEFRETH 7 6 FlI oW THRE L. 661
LPIHYREEA O BT AR BEIIR B 1T D Itk R & &
LTHh, BANEBIRY S S BElkE A L 7 fUE
TR OTBRR S hie. % b, TCDA 1%, TCD ekt
L CHIAMBIIR 2 RE L B\ iosd, T o mFHEE R
WrERTHEWESTHS. & OPRBNEBIIREAE
HRZE DB I 1) % TCDA OFEWE VW2 X 5. 64l
2 BT U PISEBIIREAZE R o ok B BH R i 3555 B VAR T
NH BRI - Ted, ZHIAIEIATE S o Mot
W0 TH HERRELNE 2 bht.

(2) MREEMERE

1D NEBIRZE

Hennerici et al.?1%, 60 %l o NSEEIIRLE 7R3
FEBIC R AE SRS o TR BE 2SR ARl b U TETT,
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80 % LA D B AfE B C 1B A IR AY B o M P BE 23K
Blcl L CEBRETT 52, AEImTE REIR 0
it ¢ B KBYENIR O35 OFEFEH TCD THERTE B &\
5. L UABSE CRIAMMEINR O3 IR 2R L 7o 6 Bk
Wth b WERENIREAZESITH % 2%, WEBIIRRZES] TRl
KIABIIR O A TR CTEIEFIFE L b ot &
DOEHIZIX, NWEBIROMEOEEPHTEEINRE ML
THEIMTHOFENES L Tw5 LIRS, ¥,
HNEEBIIRILZE D 77 Fl4Flic TCD & IS EE 0w %
SEMi L7 Lindegaard et al.?1¥, BEOHNEEHIRFKE Y
BB UIEER T b R o Fr R BB IR MR BE b3 REE S h
TWAIEGIOFENE N ERRTWS, FOEHIL, K
Rl Fr KB ED IR 1M1 3 2% Willis BjfRR 2 A L 7= {8l M f7
s & PEVE AR TR D BEE NI © B BIFREARIC X - THE
HahsdE i, ABgcd, WEBIIRZES 4 51
i, BRI AREIR O MEEREE T 2R LDk 2 filic
FTEheh ot 2ED, PRMBIRO MTEEREET 25
WNEBIREZZHTT5 2 L XREgETH Y, EERY 7
S EOBREOHANEE L VWEFE2 LI 5.

2)  FRRBEN IR

Mattle et al.*”v%, A AMMEIRM, S8 FI> TCD B
R & U Tz © o MITRE O SR 7k, PR
flcomfEEDK FRRD bRl LT\Wa. flicd
FAREOMEINR SR D. L L, KT, SIAEmT
IR EE D SR e R B TR U I EBNIAREE L Tndr o 7.
Z ZTEHEIOER T, MEREDOBEIIRMAIC BT
5IMFEE DREIMETIC X ofc. 7ok, MITEE A
W 7R D b ey o T BB & LTIy, I ERRAzEReL
P DIRBMTO F 7 I EERIERCE 2 bhT,
FIERAL X b FRHR & 7o VR AS AN 3610 % MR EE 2 JIE L
TWATREMELGR. SEORBELER TS &, Al
AR, SRS BI C 1IBRAEET T 40 % LA o I B BE DK
THERDLRTED, 40 BULEOMBEEDET 23 Hh
i, PRRMEIIRM B ZE L2 M T E HAIBEM D B.
M., M7 L, ERia TCDA THRILT 32 &
X, fREIERCREETH BB, FTALRI DM, IR T D I HiE
BETHb, TOFEXHNTELHENDBLEE LD
hs.

3 KBRS
HEEMEBIRR IO TR, B9, HENEBIRR
DEAZEMRM M REE 12 I (MEBIRMZE 1 41, BBk
Beze 7, B T/NXENIRBRZE 4 61D TCD 2 HEfTL,
FEERAL T D MPFEEE D L F & BRAH & 0 KR T D MPFHE
EOETIRDONIEREL TS, AR, NE
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