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M, M TCD 43 AL i Ab S B 28 TAEFRE 26 (ROC) . £ R 107 fil 35, PCA = 5104241 75 fi)
(70.1%) , AACAELL 32 41(29. 9% ) . TCD P4l PCA A%, I AERUBHE ]y P1 B33 =65 em/s, 4R FIRIFL(AUC)
$70. 869 (95%CI 0. 785~0. 953) , HURKFF 78. 7% , "¢ S iF 84. 4% , 1B F8%1 0. 630, 5 AAC B4 i, AL B4 i 45 1
WA (R 377 8 9 A 0 37 S8 - 2437 Sk 44 T v (P<0. 011, I B B i B A (P<0. 05) , 25 A Gi it 78 L. PCA 4y
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(95%CI 0. 726~0. 900) , TR 76. 2% , 45 55 79. 5% , 1B FE 80 0. 557 5 ¥EAL PCA B AN S AR 42 | Fe A AR5
P2 Bt MV=60 cm/s, AUC } 0. 824 (95%CI 0. 723~0. 925 ) , HURE J 71. 5% 55 E N 90. 7%, Z) 515 80 0. 625, &5
B AR ST X B ET PN sh ok A B R A B PR 2E B B O PCA AR LRI T I3 ) 77 2% 20 JZ2 W 5%, 1
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Application of transcranial Doppler in evaluating graded compensation of the posterior cerebral artery in
patients with severe stenosis or occlusion of the extracranial internal carotid artery ZHANG Juekun,
ZHONG Jingxin, ZHANG Changlin, et al. (Department of Encephalopathy and Functional Neurology, Guangdong Provin-
cial Hospital of Traditional Chinese Medicine , Guangzhou 510120, China)

Abstract: Objective There are currently limited studies on the hemodynamics of posterior cerebral artery (PCA)
compensation in patients with severe stenosis or occlusion of the internal carotid artery (ICA), and this study aims to investi-
gate the application value of transcranial Doppler (TCD) in assessing PCA compensation after severe stenosis or occlusion of
the unilateral extracranial ICA. Methods A retrospective analysis was performed for 107 patients who were hospitalized in
Encephalopathy Center, Guangdong Provincial Hospital of Traditional Chinese Medicine, from January 2022 to February
2025 and met the diagnostic criteria for severe stenosis or occlusion of the unilateral extracranial ICA, and all patients under-
went both digital subtraction angiography (DSA) and TCD. The patients were divided into groups based on PCA compensa-
tion on DSA, and TCD quantitative parameters were analyzed. The receiver operating characteristic (ROC) curve was plot-
ted to investigate the value of TCD in assessing graded compensation of the PCA. Results Among the 107 patients, there
were 75 patients (70. 1%) in the compensation group and 32 patients (29. 9%) in the non-compensation group. The optimal
cut-off value of TCD in assessing PCA compensation was a mean velocity of 265 cm/s at the PCA P1 segment, with an area un-
der the ROC curve(AUC) of 0. 869(95% CI 0. 785-0.953), a sensitivity of 78. 7%, a specificity of 84. 4%, and a Youden
index of 0. 630. Compared with the non-compensation group, the compensation group had significant increases in peak sys-
tolic velocity, end-diastolic velocity, and mean velocity (P<0. 01) and a significant reduction in pulsatility index (P<0. 05).
As for the graded compensation of the PCA, the patients with posterior communicating artery (PCoA) compensation alone ac-
counted for 57. 3% (43/75) , those with leptomeningeal collateral compensation of the PCA alone accounted for 16. 0% (12/
75), and those with both patterns of compensation accounted for 36. 7% (20/75). An end-diastolic velocity of >48 cm/s at the
PCA P1 segment was the optimal cut-off value for assessing PCoA compensation, with an AUC of 0. 813 (95%CI 0. 726-
0.900), a sensitivity of 76. 2%, a specificity of 79. 5%, and a Youden index of 0. 557; a mean velocity of =60 cm/s at the
PCA P2 segment was the optimal cut-off value for assessing leptomeningeal collateral compensation of the PCA, with an AUC
of 0. 824 (95%CI 0. 723-0. 925) , a sensitivity of 71. 5%, a specificity of 90. 7%, and a Youden index of 0. 625. Conclu-
sion This study conducts a hemodynamic stratification analysis on compensation patterns of the PCA in patients with severe
stenosis or occlusion of the unilateral extracranial ICA. Quantitative blood flow indicators at the PCA-P1 and PCA-P2 seg-
ments are highly consistent with DSA in assessing PCA

compensation and can reliably evaluate the compensa-

tion status of the PCoA and the leptomeningeal collater- R B H:2025-09-10; 4817 B #3:2025-11-01
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A L P A S A AT 2 JRR A 4 BRI L P S f
FE) F BRI 2 — , o 5 R B R R S BUR
R FET R FBE AL S e U f gt Horp
# N 3l ik (internal carotid artery, ICA ) T J& Bk 75 af [4]
- BN M LB 20 o M e R Y 1590, T
LA S A P ST %) S0 DU B 5 G kot S 1)
A R IR KRS BT TS AE I P
fili | B D85 1L A8 15 52 (digital subtraction angiogra-
phy, DSA) 52 “ G brifE” , BN R APERL A, DSA
QR IIREE TV S il Pu ks &5 -2 -aa S
B!, 25 i 22 3 4 48 7 (transcranial Doppler, TCD)
B S I B ASPPAR A 1ML i 3 ) 27284k, B T n]
HAZ AL CAKRENIFERY, TCD X /i 228 3
ik Canterior communicating artery, ACoA ) A 57 1)
PR A B R IZ BB, 2 ACoA i it 52 FH 5l 4K
2R LB, J5 38 38 80 ik (posterior communicating ar-
tery , PCoA ) FIEK i B 37 (leptomeningeal collaterals,
LMCs) AT AR AURS fiff o ) 0@ % . H AT, TCD X
K J5 s Bk (posterior cerebral artery , PCA) fR A2
WTRCRE 1 A S8 2B . ASIFSE B 7EPEAG TCD X 5]
ICA it &b B B e 7 B A 26 S 8 PCA 43 AR Y
FAB A, AT S S350 2 e sy XU, A6 5 ) R 1L iz
R A I PR SR B2 LR

1 #ZREFE

L1 — 5k

[l B 3 22 40 A 2022 4F- 1 H—20254F2 HFJ
ZRA R B i O (RLAE B BE RS I B e e I 1
Be e = K e X 4 & 5L TC A Fit S Bt B B2 B 7 o 4]
TEMAEBE B . IABRUE: (1D FFH ICA 5 BEB%E/
W FE 12 W bR e 5 (2) B ICA f5i Ah B 48 (C1~5
Bt) 5 (3)47 DSA I TCD 4 A, EL 7 A A5 5] [ i 5]
R T d5 (4)FE 518 % ;5 (5)TCD HUA i 75 1 B
4o HEBRARE - (1) I R B R EGE B K BR R
T W 45 A BTG 5 (2) & IF R0 TCA f5i Ny Bopk % (>
50% ) , SOOI TCA B2 7w b 28 5 (3) 5 I [l
i b 3 Bk (midder cerebral artery , MCA) PeAE (=50%)
B 2 5 (4) BB KN DT BR AR B AR, DL R i
R 5 (5) DA FFELE IO AR B 2R 301
o A5 HL A 22 8 7™ E P 5 (6) WU 35 7 AN Y

1.2 FHi:
1.2.1 TCD##A fEBUNEML, R

5 47 HL ) TCD 2 Wr AL (EMS-9T) , #& 3k Sl K N
1. 6/2 MHz, H. £ M# X 2 FER, i 344 HoAA 15
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FELLE TCD TAEZ B 1) R AR BT BRI R RS il #21R
o ] i 24 v ot A 7R P ARG A iR S RIED T AR UCKE IR
SR R MR BT AL T A A U B Ik ER . PR
R0 PCA I, PR3k 5 ) AL, 2238 7 55~70 mm R )&
DX [0 97 BA S 7~ WL T) L , P2 B Ok 1 8 4483k ML 3, P1
B Shy w1 8 3k i (o B B 5 A S Bl Tk e e i
B 43 BISE s PCA 9 P1BEAN P2 Brili 4 101011 37
# (peak systolic velocity, PSV) &7 5K R HH It i# (end-
diastolic velocity, EDV) . F 9 i # (mean velocity,
MV ) Fil IfiL % 4 8178 22 ( pulsatility index, PI) .

1.2.2 DSAKA KT HHLDSA(TER Sie-
mens Artis Q) FH #ff 28 1ML A~ A & BB T AT A
o DSA AT BRI A4 22 /0 56 i 200 {91 1 45 3 52 45
F , IF%F TCD Ji 4 B dls DA K At 92 B 19 9 A HI -
TCA e A J3 1 >R P A & R 4 301 20 ok 1A D7) e
A 3 % (North American Symptomatic Carotid Endar-
terectomy Trial, NASCET)"™, B 45 K (% ) =[ 1- (B %
B A8 N AR 78 G BSR4 I BLAR ) 1x100% .
SCARERRFIE U, — 25 - (1) ACoA JFHL : DSA
87 A 25T 3 ik AR S0 I 3 A ACoA JE i 2 AR
ICA-MCA; (2) PCoA JTJift : DSA {8755 HE -3 i 2l ik &
¢ 1L 3t 38 52 PCoA HE It 22 A ICA R S8 ; — 2 3¢
(3)PCA-LMCs fE#R AR £ : DSA 275 PCA 3@ i LMCs
5 R MC A/ iR Bif sl JDk S B I 37E V4 16 5 (4) 35N -41h
57 FF R - DSA 7 [F) A0 25041 3 Jik i, 97 388 o8 AR 2 bk
W 2 B ICA~MCA

1.3 WEHEDR

WL ZE 48 b A 45 — & EORHRI LA 30 ) 4 S E
—HORE: (1) NGt AR R A 5 (2) sk i
ARG R R A4 R L R DR L AR ILE e O
g SR A 5 (3) ABE S5 1 d 1) 3 [ [ 57 T AR5 e
75 i & 3 (national institute of health stroke scale,
NIHSS) ; (4)J& 75 A AEIRTE ICA BB w4 98 , 3k
IRy B PR 2 Rt B A | 5 T A — o P R
5\ 9 & BRI A — i PE SR SR . it sl
“FSH AU MCA L Je PCA-P1 P2 Bt (1) PSV \EDV
MV . PIZ4L.

1.4 Geitenk

K HISPSS 27. 00t . HHEBER I [n(%) ]
RN AT XKL (Pearson 5%, Fisher B UIHE 275 ) s 755
IEAA A BT TR (es) o8 AT K30 555 25
3T s AR RS AT AT R LU A KR (D o3 £ 8]
FE) [M(Pys, Prs) 13R7R , R R AL 46 (Mann Whitney
U) s W 3238 3% T AE R 1E #h 28 (receiver operating
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characteristic curve, ROC) PEAft TCD E AL S5 452 Wi
P TCA T BBk 78 ol P 2 FR 5 PCA 43 AR 1 i
SN S . P<0. 05 2 A S X,

2 % B

WAL A 107 B i 3, AFE % 25~89 %7, T8
(64.78+11.38) % , H.rf 55 101 ] (94. 4%) . % 6 1l
(5.6%) ; 13 1L & 61 ] (57.0%) . K J& 9 29 i
(27.1%) . &= 1L g 34 4] (31.8%) . 5 0> W5 26 ]
(24.3%) , W 531511 (49. 5% ) 5 B TCA % (>
70% )40 1511 (37. 4%) , 1] € 67 ] (62. 6% ) ; ¥ [F 5 Hil
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D7 T - SRk R RE AL 98 151 (91. 6% ) , TS 145 193 7 451
(6.5%) , 3l ik J& J2 2 6] (1. 9%) 5 22 ) 955 & 43 il
(40.2%) , 47 ) 64 141 (59. 8% ) ; NTHSS P43 0~20 43,
SEH4(2. 54+3. 88) 57

2.1 BN B K RS 2 A A ZE 2 I DR 5 I
el J1eE

R f [ PR 28455 e LA AR DR i g INLE
Seb O RGP 2H 22 S ¥ TE e 1T 1 L (P>0. 05)
(WLER 1) P ZE 40 %5 o B e 75 4l T AR 52 (1=2. 594,
P<0.05),

x1 FTAPREEREFEMAZAGRER S MR NFHER

S A (n=40) [ 9E20 (n=67) SitHE P
SEWE (zes, %) 68.38+12. 94 62. 63+9. 83 1=2. 594 0.0117
BEn(%) ] 36(90) 65(97) X=2.329 0.127
(%) ] 25(63) 36(54) X’=0.786 0.375
Wb [n (%) ] 10(25) 19(28) X’=0.143 0.705
g AE 2 (%) ] 10(25) 24(36) xX=1.353 0.245
i (%) ] 9(23) 17(25) X=0.112 0.737
W (n (%) ] 19(48) 34(51) x*=0. 106 0. 745
NIHSS[P(M,;,M.J) 53] 0(0,3) 1(0,4) 7=-0. 805 0.421
SR n (%) ] 24(60) 42(63) X’=0.076 0.782
ACoA Tk [n(%) ] 12(30) 45(67) X'=13.897 0. 0004
PCoA IFI[n(%) ] 17(43) 46(67) X'=1.078 0. 0084
PCA-LMCs f{£[n(%) ] 8(20) 24(36) X'=2.991 0. 084
P -FMIN ST [ (%) ] 18(45) 39(58) X=1.756 0.185
SEAMCA-M1-MV[P(M,5,M,) ,cm/s ] 54(43,67) 42(32,54) Z=-2.883 0. 0044
S MCA-M1-PI(#s) 0. 74+0. 18 0. 66+0. 20 1=2.077 0. 040

7 . AR P<0. 01, %R P<0. 05,

W 2 75 NIHSS 3743 (Z=-0. 805, P>0. 05) L\ &
S N ICA T B P A8 5 A 2E 07 1 22 5+ e G v
228 X (x*=0.076,P>0.05)

G 0L 30 07 2% T, 5 R e AR 4 LR, DA R
— ST 22 (P<0. 01) . 2l Sz AR b 2E
2 PCA-LMCs M S AREEA X5 22 (36% vs 20%) , {H
0 2R TGH#E L(P=0. 084) , %5 N -F Ml 32 T3 9
H2EF TG X (P>0. 05), WZH MCA-M1 Bt Il i
SRS, HZE MV AR (TP %42 em/s vs 54 cml/s,
P<0.01),PIHERIA(EO. 66 vs 0. 74,P<0. 05).

2.2 PCAGAEMN ML sh J1 2% ik

PCA Z 5 X £ 75 #1 (70. 1%) , K AL £ 32 i
(29.9%) . #& MR PCA AR /- BB A 70l 4 4
(1)PCoA+LMCs 10£% ; (2)fL PCoA 10£%; (3){L LMCs
oz ()T 44 HAL, R E (PSV,MV,EDV)
FIPLEA Giit525 5 (43051 P<0. 01 F1 P<0. 05) ; 41

8] HL#5 , PCA 2 5408 (3 4 ) FJCA U4 e, I i
JEHTH 5 (P<0. 01) ,PCoA FFLFIZH (PCoA+LMCs 41
L PCoA fRAZ4L) I PCA ToARALA Hu g, PLEEAIR (P<
0.05)(H3%2),

2.3 PCADGAVEEM RO C R e

21 PCA 2 51842, PCA-P1 Bt PVS=104 cm/s .
MV=65 cm/s & EDV=48 cm/s, AUC 43 5l 24 0. 846,
0. 869 F10. 879, H:rh P1 B MV 2 Wi i (8 e 5, 208
F2H0. 630 BURSE N 78. 1% F5 5 N 84. 4%,

2 Wi PCoA JF L, 2K FH PCA-P1 BE H& A/ 0] £
PSV H{H 1.4 MV H{H 1. 6 .EDV HAH 1. 612 PCoA
B, AUC 35124 0. 720, 0. 720,0. 7235 11 FH =41 P1
B PSV=91 c¢m/s . MV=65 cm/s UL X EDV=48 cm/s {Y
AUCTE S &, 405 0. 777,0. 802 F110. 813, Horf P1
BLEDV 2 Wi (8 fi =, BURBE 76, 2% 8 57 N
79.5% (W33 . E 1),
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F2 PCAHRRENMAEINNFEER(n=107)
143 %%
LRI PCOA+LMCs  {UPCoAftE:  {LLMCsfbRE  PCAJAGE: ot PH
(n=20) (n=43) (n=12) (n=32)
P1-PSV 146. 45+55.78 138. 37+49. 26 124. 00+38. 02 82.91+44. 16 7=32.530 0. 0004
P1-MV 96. 75+39. 04 89. 12+33. 68 78. 08+25. 83 51.31+30. 14 7=317.355 0. 0004
P1-EDV 72.7+31. 68 64.4+27. 12 55.75+19. 94 35.38+23.90 7=39. 841 0. 0004
P1-PI 0. 79+0. 20 0. 85+0. 18 0. 89+0. 12 0. 96+0. 24 F=3. 460 0.019"
. AEIR P<0. 01, %75 P<0. 05,
£3 PCARDHREMROCRERITE(n=107)

PCA /3% PCA-MV (cm/s) AUC U RS LR FREL
PCoA/LMCs P1-Vm=>65 0. 869(95%CI 0. 785~0. 953) 78. 7% 84. 4% 0. 630
PCoA P1-Vd=48 0. 813(95%CI 0. 726~0. 900) 76. 2% 79. 5% 0.557
LMCs P2-Vm=60 0. 824(95%C1 0. 723~0. 925) 71. 5% 90. 7% 0. 625

2 W LM(%s JF ik, PCA-P2 Bt () PSV=91 cum/%\ L0 j/c;k .
MV=60 cm/s Ll Jo EDV=43 em/s ) AUC 43 Jill ¢ Ip1-pSY
0.814, 0. 824 F1 0. 811, H i P2 B MV 2 I 4 (i 081 = Y
B R B S 71 5% B SR S 90. 7%, (IR [

%3.K2), o] |

303 #

TCA T e 78 sl A1 2, FORSFRBE IS IFRCRT ol
Il AR IR = & Z B E — R . FEARMESR
1L ICA PSSR TR B B AL LB SR S8 AL oa]
f9 MCA 7K - B 1fiL 3 7 B B {I% (P<0. 01) , {H i 41 (

NIHSS B4 B i A e 1 i bR i) Bb 461 40 6 B {5 25 57 00 : : : :

(P>0.05), % J& 50 S ACELRE JIAH G . 24 % M 3 ik R M ™

P ZE R, 0] S AR R R — G 7 FF ik AT B R Bl PCA-PIEFTAE PCOA B ROC

FBE AL SUE A ARBFSE H PCoA T EL 5]

P ZE 4L W] 5 5 T 78 41 (67% vs 43% , P<0.01) , cocis

PCA-LMCs FF i Fb 9] ] € 2H o @& F o B B 45 24 Y /| wan
(36% vs 20%) , 1 2% 5 T 42 12 8 X (P=0.084) . — i) — i
I ICA T MR PR 2 IS — M SRR o Py ) B

S 50 A {3 0L 2 O T, T A R U B [

rh B JXUR: B R ; (

FI#T, TCD X TCA B BB A s 1 2E)5 ACoA fll 2 =

PR 1 T4 T 0 1 3 959% , 4 S k3K 1009 5 {H J2: ]

BT X PCA FRAZ AR SEF 98 X4 /0, HbRUEAR — o

i P A X B AR C0L PCA AR R A 3 B R A 4

PCoA I LMCs , P4 {1 B 22 R — KE i 48 F— 2 b

M3 AR I Willis B i PCA EFIATHEME B 00 o2 or ee es 1o
LR | T 548 T AR Sl it AR i & e

SO, JE A RS M 12 PCA-P2BLIFA LMCs fUA2HY ROC
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ARHWFFE W, TCD PEAS PCoA FT ik i) e A28 i
J& PCA-P1 Bt EDV>48 cm/s, ROC 45 5 78 , AUC
0. 813, HUBE N 76. 2% 5 57 EH 79. 5%, PCoAfE
N — G S AEER , M Willis PRGE M 1k 8 i1, 2 it
B2 ICA 554 LI 3l ik = G0 1) 7522 1l A3 %, — o 5
ICA M , 75— 5 PCA (9 P1BEAHIE . FTlh, &R
ICA T & B 78 5l A ZE 1], PCoA 3 15 ) 25 A8 — 3,
AR A 1t Y MAAFE - 551K 31 Tk 3R 45 48 PCoA it [1] PCA-P1
B L ICA 255, HINE, P1BE I i 8 B AR T
P2 B il i WA 2 5% (LI 3) o 25 FE Rl PCA fR A%
B 38 AT, S 300 00 U R A (P<0. 01) | IfiL it BHL 77 Dk
Ik (P<0. 05) Ay &%, BLET, EDV A R 5, Bt
% PCA ) EDV 48 5 B fig [ Bt PCoA ] 32 X £
T

K TCD 34k PCA-LMCs Y2 BIF 58 520, AR
W58 & B, PCA-LMCs FF it () 55 A 4 W7 {6 J& PCA-
P2 B MV=60 cm/s, AUC N 0.824, fif & & N
71.5% B¢ 55 BN 90. 7%, PCA-LMCs 1R £ (1) i 12
AN —HE, PCA I P2 Be fop T ¥t , = 2 B
) BB 2 X3 DA K 3 43 e o 4 4t il v R . G
WAIEOLT , LMCs &b T 40 X5 56 ) 2l 1% i R 2, 24
&M ICA 5 B B 78 5l A %€ H LMCs JF i i), LMCs
it PCA-P1 Bt P2 Bt )i Br 5 MCA L ACA 2R
I W) A, I 45 PCA-P2 B 306 [ 9 E MCA |
ACA fit1fil X, BB, PCA 1% P1 AT P2 B i i 3 B
B RAEEPESE P (LB 4) o H A0SR P1BE I i
BREAE R bR, AT B 23 1R 44 38 4 PCoA FF T 1 9 141
S B0 R B AIS 5 9T AR FH P2 B2 3 BT Al PCA-
LMCs 142 B £ X P 25 058

BARARBISE W75 , PCA-P2 Bt PSV .EDV HIMV
Xof B ICA B J e 8 A 2 £8 35 PCA-LMCs AUA£ 1
WAL B — 2 Wi (8 (ROC M 4 F 1 R 43 00l
0.814.0. 811 F10. 824) ,{HLL P2 Bt MV=60 cm/s i2
Yr{E e = (AUCO. 824, 54545 0. 625) . % JE LMCs
FERES , 1L 37030 5 PCA-P2 B 3= T Je Jiz W) 4 32 33 17
FETE MCA (ACA BRI IX, T MV B REAS A iz LI Bt /)N
MAE Yk, T HERA PEAL LMCs FF R B

<995 -

T A~D MRl — B o A, DSA 7R 22 M 89 P 3 fok o R B 2 (i
) 3B, DSA &% PCoA JFilt 5 C, TCD 7% 22l PCA-P1 B 1M 37 o JEE AL
2 P B8P (PSV=131 em/s, EDV=75 cm/s, MV=94 cm/s, PI=0. 59) ;
D, TCD 7= 224l PCA-P2 Bt Ifil 3t # B 1E # (PSV=75 cm/s,EDV=41 cm/s,
MV=52 cm/s, PI=0. 66) .

3 ZEME A Bk EE B AE PCoA fUA1 DSA K TCD &4

TE:A~D M li]— M. A, DSA S 26 M85 PN 3 Ik o 98 (5 3k i
7R 3B, DSA 7K LPCA-LMCs ] 32 4% ; C, TCD 75 2] PCA-P1 Bz il
it 1 E AC B2 B P (PSV=151 em/s, EDV=68 cm/s, MV=95 cm/s, PI=
0.87) 3 D, TCD & 7~ 22 M PCA-P2 Bt IfiL 37 3 B A % 1 14 P (PSV=
142 cm/s, EDV=58 cm/s, MV=86 cm/s, PI=0. 98) .
B4 ZEEN Sk P 2E LMCs {0219 DSA B TCD &%

ARWFFEIY R R 1 SR A R /D, 3 E A5 AT
RE 2 R R R A /0 T BB e A o RV, AR 9T
S T B B 5, A% SHe I T FRE i B 1 X HRAF 5, AR IE
LIRSS BIG R o SRS, X 5080 ik 8 Bk A8 5
VA SRR 1 Z2 S4BT CAn i Hi, i 32 8 ) 24 285 5
FESHEFRE LR G R ) L AT SR S 0 i i
TRV TR RN A 25 DB I DA T 408

25 BITIR AR WE TSR R S ICA fii o B 3 Ak
A5 A FE R B IR PCA ARBAE K AT 1L 30 )
2E 43 JE ST, N PCA-P1 BE I P2 BEAY Ifi I &1k
& b 8 7T 5 PEAl PCoA JF il K2 PCA-LMCs f R £ 512
I, 5 DSA AP — 3k o X — & BUK TCD PEAR
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JE R IR T BN T — A n] S AL ZEE , o B A I
WS AE B0 B AR TR AR $ 4
T OCHEIEA

RIEZER: AARTEL AATERER
32 4 R A F pL($L5 :ZE2025-347-01) 6

FIZPoREER: PTAEE Y FARG AR Z TR,

YEETTBRAERR: KEZ R ST LT @547,
LR KB ERBCLET 2R A TR
B #XHBF; KeaRAFTREFTR; ZF =
R R HBERERFE AT F oML
% H I RA E AR,

(5% 30Hk]
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