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ML ERE R EIERSMN BN, M RET R EHEXES T

EEE, WX, HFmW, SHAE, Ik
(R BE 25 A R R M T VG 5 45 5 BE B s —RF, 2N 239000)

HWE.[Br) £ 2% 842 5T (acute cerebral infarction, ACI) &% 85 F EiEME4F 5, F oML S5 M LVGIR . Ie ik 2 A
JEtE R [ FE] SR AR B & 3004, H4FRMOT 28 &% (CTA) A CTH# ERME(CTP) 2t , FMIFME30d,
i 3F 2 B Rankin & & (MRS) #4546, FIMLE P EiEEh AT, WEPEIEZELM LR, Jokk R o i xR
G4 &, % KA Logistic B MR F Biflz, e REEAMAM L AT EPEHGTa [ER] (D) E&REER
BEE ., s, RFEEREERES; W6 EBHRIE, I MAM LS P EIEEEE> R P AALEA SN,
DA ZAPEERRAE, KmH 1R, ML RIFam R R AR EIESHAK(P<0.05), X% 30 Red, M XL R4Fae 8. 5%
PEE W A R R R AAK(P<0.01); MESMHAERRET, ARFHIREZUESH L BLHRE B 2L F(rCBV)
ZHRAME(r=-0472, P<0.05). BES>H 5 CBV ZE4 % (r=-0.557, P<0.01); #5HHEK CBV > 1.0 3 B4k rCBV < 1.0
SA24, WRABMERIEREFSH £2F, FHCBVBARABZ AL ESHE S (P<0.01). @ rCBV I &4 vh M & oA 4
%(P<0.05).(2) &A% | ROGIEBEEZ5H, e R RAGIEI AN RS THE RIFHA(P<001); ZRFH0R, HER
WM AR . FOEE AP RRTFHE RREA(P<0.05KP<0.01); M24&EFZHE 1 R, %30 RGFIEF ey oAt
THRE, KATRERIFABFNFIEZEFIORNES | RiFZF RV (¥=7409, P<0.01), MG RRAEHF LT FNH
£7(P>0.05).(3)Logistic B )2 AT R~ , W EIEME(AE. H). ME 5%, AERCBVAF FLE LRI ERRE %,
(Zit)] ZHBREREFMNLEI AR, oAEZRKATE RREH AU EILEZEH>F AKS, AN, TGk ZEFEH
B IEAE TR T F R R AL S, AR AR . SRR B M AR 8 A R e R AR B P 0 R
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Analysis on the Correlation of Traditional Chinese Medicine Syndromes with
Collateral Circulation, Cerebral Blood Flow Perfusion and Prognosis of

Patients with Acute Cerebral Infarction

WANG Ying=Ying, HU Jie, XU Ruwi—Qing, LYU Xiang—Long,  WANG Ya—Wei
(The Second Division of Encephalopathy Dept., Chuzhou Hospital of Integrated Traditional Chinese and Western Medicine
Affiliated to Anhui University of Chinese Medicine, Chuzhou 239000 Anhui, China)

Abstract: Objective To investigate the distribution of traditional Chinese medicine (TCM) syndromes in the
patients with acute cerebral infarction, and to analyze the correlation of TCM syndromes with collateral circulation,
cerebral blood perfusion and prognosis. Methods A total of 300 patients with acute cerebral infarction were
selected. All patients underwent head—neck CT angiography (CTA) and CT perfusion imaging (CTP) , and then
were followed up for 30 days. The prognosis was evaluated by modified Rankin Scale (MRS ) score. In addition, the
dynamic evolution of TCM syndromes was observed to explore the correlation of TCM syndromes with collateral
circulation, cerebral blood flow perfusion in the lesion area and prognosis. Logistic regression analysis was used to
explore the influences of TCM syndromes, blood flow perfusion and collateral circulation establishment on stroke

outcomes. Results (1) Highest incidences of syndrome elements of phlegm, blood stasis and wind were presented
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in ACI patients. The syndrome element of ¢i deficiency was predominated in the patients with anterior/posterior
communicating artery opening and extracranial—to—intracranial collateral circulation establishment. On the first day
of onset, the incidence of gi deficiency syndrome element in the good collateral circulation group was lower than
that in the poor collateral circulation group (P <0.05). On the 30th day after onset, the incidences of i deficiency
syndrome element and phlegm syndrome element in the good collateral circulation group were significantly lower
than those in the poor collateral circulation group (P <0.01). The results of correlation analysis showed that the
score of ¢i deficiency was negatively correlated with regional cerebral blood volume (rCBV) of region of interest
(r=-0.472, P<0.05), and the score of yin deficiency was positively correlated with rCBV (r = -0.557, P<
0.01) on the first day of onset. The incidence of ¢i deficiency in the lesion area was relatively high in the patients of
decreased rCBV (rCBV < 1.0 score) group (P <0.01), while the incidence of yin deficiency in the lesion area was
relatively high in the patients of elevated tCBV (rCBV > 1.0 score) group (P<0.05). (2) The distribution of
syndrome elements on the first day of onset showed that the incidence of ¢i deficiency syndrome element in the poor
prognosis group was significantly higher than that in the good prognosis group (P <0.01) ; on the 30th day after
onset, the incidences of ¢i deficiency syndrome element and phlegm syndrome element in the good prognosis group
was significantly lower than those in the poor prognosis group (P <0.05 or P <0.01). The incidence of phlegm
syndrome element in the good prognosis group was significantly reduced on the 30th day after onset compared with
that on the first day of onset (x* = 7.409, P <0.01), while there was no significant difference shown in the poor
prognosis group (P>0.05). (3) Logistic regression analysis showed that syndrome elements (¢i deficiency,
phlegm) , collateral circulation grading, and rCBV in the lesion area were the independent risk factors for stroke
outcomes. Conclusion The acute cerebral infarction patients with poor collateral circulation, decreased blood
perfusion and poor prognosis are predominated by ¢i deficiency syndrome element. Moreover, phlegm syndrome
element is presented in the patients with poor prognosis throughout the course of disease. It is indicated that ¢i
deficiency syndrome element and phlegm syndrome element play an important role in the pathogenesis and
progression of acute cerebral infarction.

Keywords: acute cerebral infarction; collateral circulation; cerebral blood flow perfusion; prognosis;

traditional Chinese medicine (TCM) syndrome elements ; g¢i deficiency; phlegm syndrome

2 M i 8 SE (acute cerebral infarction, ACI) [
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1.2 2WitrgE (DEZERE:. 2R (hE
ARSI AR A 2R AR R 2018) BIrh A Sk AE AT
iZWibRiE; ()P EZWRIE: SR Oh e
Wi 57 RO E AR E GRAT) ) ey 6 rp XU 1912
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1.3 BNERE OFFE kb ig s 2 b i
Q440 ~80% , HURBH MR IBMERE; Ok
BC 5 s kL M b R TSR BOoR AR DI HE K
72 h N SE I8k i CT B MRS 25 W DT AT AR LS AL
JFSERLCTA + CTP A AL L

1.4 HeBRARAE  OAFFE LRty 2 Wibr i
BE QW T RAE . M . G DL S i
A5 TR) e g | K R FR I P A B BH 2E Y R A
@BIAM . O BB BRSO 1Y
A AR VU TS 28 BRSO IE % 107 RE A
B AHCH A Y R 58 M CTA + CTP A5 4 1Y
BH; OWREA KIE RIS, 5 T 45 Fhik i
T8 B B2 AR TR RE ) DL SO 22 D BB AT 1 R
1.5 MEEIRRARTIE

1.5.1 kMCTA+CTP4#& & R 64 4 CT HLE
TR, e 55 AL A% AH B T Y 2R XA DG Y (B
BTN T AR, SR WA A S sk, R
VORI Fr o R R rp, N R U R
HNPEAR S G — i B, R AT R R
[Ziﬁ(region of interest, ROD)IEFEH K, H#M4:
BCARRL I 240, S8CE A 7 3 o i [a)
(mean transit time, MTT) . & iR B[] (delay time,
DT) . kWS [A] (time to peak, TTP) . fi5 Ifil 25 &
(cerebral blood volume, CBV) . JiiIfiL i 3 (cerebral
blood flow, CBF) % ; & # & 1 B (volume
rendering, VR). fx K% 45 (maximum intensity

projection, MIP), B /i Py i 45 (9 EE A G L, £
FEBEAS IR . R LA RO 3 0045 0 S A
[vi] s L Z A TE M S G PR AR A2 BB A il A

1.5.2 M X AAREE oL 4 SR HU Tan PF43 A0
WS FRFEAT o0 95, RIS CTA R & 25 3L, 4%
HO~3 AT . DO ANIFAEM LA ;
@145 IS AGIE I 53 70 A 35 2 524 i AL i X
50%; (241 : M SZAEFRHE I 537 68 L 54T 1 45 44t
IMLIX50% ;5 @3 532 WS AE L I 53 A 56 4278 55 T¢
AR IMAE LI X o Tan PF43 > 2 43 W] H) 52 Rl 52 K
45 Tan VP43 < 240 AT A E M AR .

1.5.3 A F#AFFEF4E RN R Rankin &
2% (modified Rankin scale, MRS)PEMEAL B # 11
A RE RIS TS50 . MRS RS < 2 400 ] 152 Hy
UG B MRSPES > 243N al H 2 M e AR .
1.5.4 FERIEEEZEFT S Gtk e
EEERIZ W R, HL 5 U0 23R A0 Y & T 4L
A5 43 A0 B AT 45 2% U AR R A A (E, A
IEEE RIS W54 > 104, Bl FIWrZ e 2 &
ST o

1.5.5 #r7 ik Frfi AT k3 CT I 4 i
5 (CTA)BEG CT HE I BUZR (CTP) K x, IR Rl U7 UL
££30 d, 18 id % B Rankin T 26 (MRS) ¥E43 PEAH
HWUG, RIS EE s A A, R
I A 2 2R 5 O S A B Lk DXt 7 9B 3 % T
AR ER s KL K Logistic [W1H 5041 7 4Rt
R IE A L I 3 T T S B A S ST N AR 2 )
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1.6 SRitAE P SPSS 22.0 G5k kA B
IS0 . TR BRI + Arifi 22 (v 2 5) R
N, IR R e K3 THECROR LA R B B L
TR, WA ERH CRE; SO R R
B 5 SR Z I E Logistic [FHH 4 HTRTT
A RS MR E . DLP<0.05 HESA S
THEE
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YOS B . ks AR A g i P ) S
SECAUAR = f Py ) 2 b i o Ll e R IEZR, oA
WK . . B B B B A S B E
R G S BRI I R, 56 B . 2521
W1,

2.2 WEREEBREZEMZEINXZ HRIE
Tan P43, 0 FSZ RAF (Tan PE43 > 243 )210 i 5
M SEAS R (Tan PF43 < 253)90 411, Ml 52 R 420 LA
TR AP <0.05), T2 4y H
IR A, 2R G2 E L (P>0.05),
g2,

2.3 BEPEIERERSHER DFEESHLN
XE AR E I REBESIEBEEZITE S
tCBF. tCBV. tMTT. TTPHYEFR, 455H4ER CBV
SRR AME(r=-0472, P<0.05). S5k
IEA(r=0.556, P<0.01), HAbIf TS5
SRR Z (R B TCH WA . 55 L3 3,

F1 2ENEREESNEZEISE—HEIER
BEEHHHXRER
Table 1 Correlation between the establishment of each
collateral circulation and the distribution of TCM

syndrome elements in patients with

acute cerebral infarction [ (%)]
e T
gg BB ACoA PCoA ’5;; PZ é%@;%
I 222 114(51.35) 108(48.65) 3(1.35) 54(24.32)
P 252 129(51.19) 132(52.38) 18(7.14) 57(22.62)
P 216 90(41.67) 135(62.50) 24(11.11) 33(15.28)
S 204 114(55.88) 130(63.73) 36(17.65) 24(11.76)
M 234 120(51.28) 114(48.72) 30(12.82) 39(16.67)
FdE 168 60(35.71) 105(62.50) 12(7.14) 36(21.43)

H: ACoA : AizCHBhfik; PCoA: J52ZiEshlik

2.4 BEBEIEEEZSCBVHIXER HWh
X rCBV > 1.0 % rCBV < 1.0 4+ }y rCBV F} &5 41 F1

®2 RAMMEREERAPEIIRERSMIEINXR
Table 2 Correlation between the TCM syndrome elements and establishment of the collateral circulation in patients with

acute cerebral infarction on the first day of onset [ (%)
e ﬁﬂiﬁﬁ%(zlo{ﬁﬂ;ﬁ ﬁ{mwmawom; Pl Pl
A 156(74.29) 54(25.71) 66(73.33) 24(26.67) 4.235 0.472
7 174(82.86) 36(17.14) 78(86.67) 12(13.33) 3.125 0.709
X 150(71.43) 60(28.57) 66(73.33) 24(26.67) 5.864 0.264
Y 144(68.57) 66(31.43) 60(66.67) 30(33.33) 7.876 0.014
I 7% 162(77.14) 48(22.86) 72(80.00) 18(20.00) 0.125 1.000
[ 120(57.14) 90(42.86) 48(53.33) 42(46.67) 1.254 0.828

TE: OP<0.05, 52 RG24 505 R

®3 [MMEEEFRAPEIIRERSHARMRETSHNXR

Table 3 Correlation between the TCM syndrome elements and the parameters of blood flow perfusion of the focal area

in acute cerebral infarction patients on the first day of onset

. FHEIX rCBF kLK rCBV FGkE X oM TT FEHEIX A TTP
SR

r{E P{E r{H PIE i PIA r{E P{E
A 0.112 0.613 -0.015 0.955 -0.024 0.884 -0.346 0.120
B 0.296 0.177 -0.334 0.134 0.109 0.625 -0.294 0.210
P 0.016 0.961 0.155 0.504 0.014 0.946 0.045 0.870
S -0.394 0.067 -0.472 0.024" 0.105 0.634 0.274 0.270
JI(IRS -0.205 0.356 -0.193 0.393 0.072 0.756 -0.237 0.360
91 k2 0.357 0.106 0.556 0.004% 0.179 0.407 0.167 0.520

e rCBF: JEOSHER XSk Ak L i 5 vCBV . SRR XIRAY MG L 25 4 5 vMTT: JRO4ER ) -4 s i E] 5 v TTP: %

X Jak fryak e st ] ; (DP < 0.05, @P<0.01
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rCBV FEARAL, B 24 B IR R M 2E S,
S5 R LR rCBY FEMRAL B E AR i 2 (P <
0.01), 1M rCBV B H IR i 2 (P <
0.05), 4R ILFE4.

2.5 WMEREIEREZSWMENXR Wi AkWH

J5 55 30 R MRS T4 E O, 7 R HilJE R4 (MRS<
247 ) 210 AN TUE AN R (MRS > 243) 4190 471, I
e N B SOR o A B E T S R4
(P<0.01), T2 20 8] By AR 2 R b iR, 25
WG FE L(P>0.05), 45805,

F4 [AMMEEEFRAPEIIRERSBRMNBXEMNMNEAE(rCBV)HX AR
Table 4 Correlation between the TCM syndrome elements and regional cerebral blood volume (rCBV) of region of

interest in acute cerebral infarction patients on the first day of onset [ (% )]
— 7;csv FHEr (105 WJ;D rCBV [FEAIK (195 WJj)T: i Pl
A 81(77.14) 24(22.86) 141(72.31) 54(27.69) 0.896 1.000
7S 93(88.57) 12(11.43) 159(81.54) 36(18.46) 4.457 0.464
k 93(88.57) 12(11.43) 123(63.08) 72(36.92) 2.124 0.288
T 48(45.71) 57(54.29) 156(80.00) 39(20.00) 8.884 0.008
JIIRS 87(82.86) 18(17.14) 147(75.38) 48(24.62) 0.259 1.000
B ™ 75(71.43) 30(28.57) 93(47.69) 102(52.31) 6.224 0.026

. DP<0.05, @P<0.01, rCBV FHE41 5 rCBV F#AR 4T k4%

R5 RMMEERERAPEILRERSWENXR

Table 5 Correlation between TCM syndrome elements and the prognosis in the patients with acute cerebral infarction

on the first day of onset (1511 (%)]
T ;ﬁ)ﬁﬁﬁ%(zm%)ﬁ i‘b‘l)ﬁﬁ&(%%)ﬁ Pl Pl
A 150(71.43) 60(28.57) 72(80.00) 18(20.00) 6.235 0.142
73 183(87.14) 27(12.86) 69(76.67) 21(23.33) 2.356 0.708
k 180(85.71) 30(14.29) 76(84.44) 14(15.56) 7.093 0.062
i 120(57.14) 90(42.86) 84(93.33) 6(6.67) 13.385 0.000
ML 168(80.00) 42(20.00) 66(73.33) 24(26.67) 4235 0.404
B 93(44.29) 117(55.71) 35(38.89) 55(61.11) 6.336 0.146

IE: OP<0.01, 5 RGHSHE A RHALE

26 WEIEREZTHERREMNZEILY
XFORIEHI0OKR, MEARAMSE . HKIER
(19 5340 21 B 4 v T 2 R A4 (P<0.01), 1240
[ By A IR R L, 2R TERITFE XL
(P>0.05), #5306,

2.7 FEIEREZTUHBRETMELXE LN
$30K, WS RAFA MR . RIEER A
BARTHEARHA(P<0.058,P<0.01), X240
TR LR 5530 RIHIER 1 43 A iE 47 HL i,
RINTJG K452 55 3 i R IE 2R A 5 30 R4 5E
1 R F W (2 =7.409, P<0.01), ififijGE A

RABHELREEZEST(P>0.05), 45RLET,
2.8 HEIEZEREZ, MREESHRMZELT
EHRLEBEMA Logistic B A48 K w Ak X
rCBV . 325390 (0 ~ 143 A SRR . 2 ~34)
R SZAEIR A ) . P EIEREER (K. %) N
AR, Logistic MIIH XA &5 B x, . %K.
rCBV |l 2 RS A5 i 48 R B Il ST fa B P 2 (P <
0.058¢ P<0.01), ATHE . HIFE K «CBV k2D F ]
YRR EE, HA PR YRR S AR 20
R B R R R B E Ay B 4.258
5334, 1.045F11.1091%, 458,
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Table 6 Correlation between the distribution of TCM syndrome elements and the establishment of collateral circulation

in patients with acute cerebral infarction on the 30th day after onset [ (%)
e ﬁﬂiﬁ%(zlom)ﬁ mu&xawofﬁwﬁ i Pl
A 22(10.48) 188(89.52) 20(22.22) 70(77.78) 4.225 0.571
o 90(42.86) 120(57.14) 77(85.56) 13(14.44) 7.802 0.008
k 129(61.43) 81(38.57) 48(53.33) 42(46.67) 0.264 0.607
S 125(59.52) 85(40.48) 45(50.00) 45(50.00) 8.808 0.009
JIIRS 154(73.33) 56(26.67) 62(68.89) 28(31.11) 1.321 1.000
9] K 116(55.23) 94(44.76) 50(55.56) 40(44.44) 5.236 0.297

H: OP<0.01, Ml R4 502 A K4 i

R7 AUMEREERELZFEORMNPELEREZIHETMENXE

Table 7 Correlation between the distribution of TCM syndrome elements and prognosis in the patients with acute

cerebral infarction on the 30th day after onset [ (%)

. Tifa RAf(21041) T JE AS K (90 1))

TR p % e X1 P{E
A 24(11.43) 186(88.57) 18(20.00) 72(80.00) 5.125 0.307
Y 95(45.24) 115(54.76) 72(80.00) 18(20.00) 7.932 0.046
k 132(62.86) 78(37.14) 45(50.00) 45(50.00) 6.113 0.078
SR 120(57.14) 90(42.86) 50(55.56) 40(44.44) 20.835 0.000
A 150(71.43) 60(28.57) 66(73.33) 24(26.67) 3.214 0.664
FH 2 88(41.90) 122(58.10) 78(86.67) 12(13.33) 4231 0.580

H: OP<0.05, @QP<0.01, Fi)i RIHFAHSHGEA R4

*8 HEIERER. MhREEISH. MZBEAIIZEH
%5 F S0 Logistic @344
Table 8 Logistic regression analysis of the influence of
TCM syndrome elements, cerebral blood perfusion
parameters, and collateral circulation on stroke

outcomes
A i BfH SEfH Waldff P ORfH  95%CI
S 1452 0.628 5315 <0.001 4.258 1.044-5.185
R 1.673 0704 5617 <0.001 5334 0.685-1.048
rCBVY 8.805 4416 4.055  0.043 1.045 0.988-1.095
MSFRY 6786 2.671 6445  0.012 1.109 0.972-1.254
H -7.686 6.282 1497 0223 0.226

*: OP<0.05, @QP<0.01
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REREAT . HLARBRZEAEL, HEW B0 41 ZUAS AT 3 4
B, WAL FAEFEk: e I8 3 R T RE R . H
ABE NG, (A0 AR SR B8 OR 45 57 B Y I I
VEE T AR DX, A O AT SE R T O Y R
A R, 2R HIE T I H AR R R B
RO Y B O A VR A, T I B i 20 2 —
A0, BHIEREFEE A AR Bk, DA ek AR
HWUG s MG R Ml 2 kA SR s e, R
% DRAE P00 PN RS 1) I U 2 T A7 AE P A TR L AR B
PEGERE DR S A6 I %) FF JICRE 0% 132 5 i B I,
BT ) BESE AL B AR J7 0] o Simon J SN2 R GE
NI R, BRI D A G i s W R R
JE, 5 S AT R TR T A M S PR, X
s E Y KA XS FB. A
FENOTERIT, T RGO S AE P RE A% e AR T DX I
THETE . AR MESEIE [, S R AP IR RS R Y
b 7 T PR o A Bl A3 e e 2 o A A 4
o Sk B CTP 2 50 8% CTA D 32 43 et AT i 5%
25 LW e At e A L A BE kL S0 S PR G R 2
I, 2wy ARE R0 32 7 Gk g, B AEAZ O
PR RN 52 53 A1

3.3 AREEHFEIEESENREFTEMEN
XFE OAMREEN, ERFE 1R, KFEH 30K
M SZAS B BTG AS BG83 T B2 iR A 43 A LR TIE
L UL s FOCPERFST K B, TR X ek 4 i 1fi 25
HOGCBV) 5 BIER 2K (r=-0472, P =
0.024); #t—FF9E LI, rCBV < 1.0 & KIwnf
SHBIEZE M R T rCBY > 1.0, KU B H L%
it AR E A B S, 3 e DX X A oL 5 A
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R, A SRR 5 A [ER] & H HR-HPV & 4 09l RATAE £ 2 A 5 b 5FH A £, & 63.40%, Jafiit
FARE R B 2% B uar, o, AP B FRSL, 955 67.00%. 58.80% A 55.80% ., SR IEE
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