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Abstract: [Objective] To analyze risk factors of vascular form, aiming to study the relationship between variation of posterior
communicating artery (PCoA) and posterior circulation infarction (PoCI). [Methods] This retrospective analysis contained a total of
776 patients from our hospital, the number of PoCl (research group) and non PoCI (control group) was 181 and 595, respectively.
According to three dimensional time of magnetic resonance angiography (3D TOF MRA), PCoA image characteristic can be divide to
4 clinical subtypes.Apply Logistic regression analysis risk factors of posterior circulation cerebral infarction, used clinical subtypes of
PCoA, gender, age, hypertension, diabetes and hyperlipidemia as independent variables. [Results] The constituent ratio of PCoA
clinical subtypes betwee n research group and control group was statistically significant difference (P = 0.004). For the PoCI,
hypertension (P < 0.001) and hyperlipidemia (P = 0.015), as well as the clinical subtypes of PCoA (P =0.010) are the risk factor. We
further concluded that the clinical subtypes of PCoA, of which only type B (single or double sides of fetal origin of the posterior cerebral
artery) as risk factor P = 0.040) that has more 65.4% risk of the PoCI than type D (neither has PCoA, nor fetal origin of the posterior
cerebral artery). [ Conclusion] Prevent of PoCI must be more actively if the fetal origin of the posterior cerebral artery was found.

Key words: posterior communicating artery ; morphological variation; three dimensional time of magnetic resonance angiography ;
posterior circulation infarction; analysis of risk factors
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G P i A6 355 R0 2 (50N Bl Kk &R 58 ) FS 1
P (HE-FE RSN R BT ) , Jo 0 i X 2 282 1
Bt kT N e I A S IS A
IIFESE (posterior circulation infarction, PoCI) A%
Y] 3.6% , " EBIRFRIA 18% TN AAZHEN, 5
A2 B JiK (posterior communicating artery, PCoA ) J&
JE AP R AR S ik, A T RS PR ER Y I
Uit AE AR S UL R A8 S b SRS AT B
R EUR TR AL S /7%, AIBES PoCI A
SN2 SO = A I 1E] R BR v R 1M A AR
(three dimensional time of magnetic resonance
angiography ,3D TOF MRA) Il PoCI £ 35 [1) PCoA
AR 5 A5G HARHESE T 70 B 5 HE PoCl #
Fuis, 2R I PoCT ST 11 SEL K

1 #H#H57*

1.1 fRBI&ER
WegE 2014 4F 7 H 1 HZ 2015 46 H 30 H
[BIZEFRBH Tk i SR 1% (Magnetic Resonance
Imaging, MRI)F-39 5 3D TOF MRA 5 #F i) (2 % |
et 1637 4], 9 AARHE L LA S e i P fiki
AR R S (2010 JR) YBIR abrifi, 263 1l K
12 PoCl H.Z53k /i MRI WES2# WP 9840 ; 76 A4y
1 374 fFl3E PoCl [ &, MRHGHF I8 AR A A AT i
O3 AR PEIAERR VI B 917 451, Sy xof BAZH o HEBR bR
#E. 3D TOF MRA B 25, Jo ik o B 45 T8
A QOFFLE TP 58 OIS 20 5l i 45 e O 5 D i I
P L6799 5 CAOA Mk e i 70 B G T AR s 5
2 HERR 5 e LA B T 41 181 5], X B4 595 £
it 776 141, W6 R AT TR EEKR | BTN
5 T GERE, 10 SRR A AP ) A A R I | IR | I
RGO, 10 H 2 WK 3 CESH/ESC (R = 1
2Ex /BN U IR 242 ) F6 Bl 2013) 140 BE PRI 12 W7
WKHE (32 BRI 2F 8 IR 12T AR 2014)057
T IR MUAE 2 WA b RN i g 55 Bl i 4 R
2007)'7,
1.2 ®EER
v Fi§ PHILIPS InteraAchieva 1.5T MRI, 3D TOF
MRAKG 2 Z 5001 F , TR /TE (ms) :26/ 6.9, 4 [ .
300 x 172,REC Voxel MPS (mm):0.31/ 0.31/
0.50, RAERF ] 2 6 min, B KA E A B 5 A
JEAbHE TAEU; (Extended MR Workspace 2.6.3.4),

P A7 L SR FR G MRT 2 W B2 Dl 3 W] 45 A ek
55 o A 2 RMR IR KR 53 B PCoA 1Y
LRI, B WA —Z P RS — 2,

M S AG 2 1 ff R PCoA #i¢ I Krabbe -
Hartkamp FFRAERT 5324 10 A4S H ) K XU PCoA
RE IR . R Sh Ik IR 5 6 58 2 35 4 Wr oy i 7y
PCoA , H A HIB M A8 5 PCoA , HR 45 J5 A6 2 14 1l £
AUEFT PCoA WYL ASFRE , ] 4R3I 4 /NIl PRI
B D HAM XU PCoA H, PCoA Y LR T 3 1]
[A] 0 K i J& 2l )ik (posterior cerebral artery, PCA),
TE— 7 Z AT AL AT LUV 1) %5 M PCA 5% HE K 3)
Jhik , BT BN XU PCoA 1Y X 51 AT 90 A A 43 I
IR/ X, AR AR B A B @
PR SRR I P RIS 3K (fetal origin of the
posterior cerebral artery, FTP)R}, PCA IfiL i 3 22k
BB K, HE—FE Sl Ik i I A A [ B 2
5, Al IHF—AN AL, B B &Y G FTP It
il PCoA I, PCoA 4 IfILJE 7T % w1 [F) 0] PCA Bl i
K, A REA RACEEX PCA, DA 55 —Fh L
HIED C B @PCoA M FTP BIATEAERT, JEIRFMY
P A — 35 0 3l DR AR I, T 5 006 A 1l A AR B D
R PR U RIS R IR R R LA — T
R AR D BIVE 2 IR 0 L R85 73
BT PCoA A RIXT PoCI 520 (] 1)

1.3 Zitah

K SPSS 13.0 B At AT e it o #r . SR A
Pearson i 36 Hb 45 PR 4 £80 5 190 M 91 40 A Al PCoA T
S, BT A RHERAER R IES By 2
55, BMORH Wilcoxon BRAKG S, DAPHALEFE 1Y
PCoA Ilfii RIEBY £ AF WS 8 s B PRI L e

BIMAE N 78+, UL PoCl K95 N IR ZA8 | R
Enter 34T Logistic [MIH4304T, 548 PoCI &9 1Y
SEMARE ST ATE PCoA I RV R Ky 224327
T, LD B (REJE PCoA , thJC FTP) S M4 52 X
SYHERE R Indicator BT CEE . 563 HEITEY
KBTS , P < 0.05 BFAH 2R A g7 L,

2 % R

2.1 IEERZFEMEER

POZE (8] 5 I i 00 ) R R 2 R A it
BTN AFES A IR I B LR G T
1 IR IILAE 9 £ L3R 25 I RGeS (D),
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R1 776 GRS BT RLE
Table 1 776 cases of grouping data comparison [n(%) |

Experimental ~ Control group L
Statistics I
group(181) (595)

Gender(Number)
Male 109(60.2) 333(56.0)  x*=1025 0311
Female 72(398)  262(440)

Age/Years
Median(range)  68.5(40-90) 67.0(40-93) Z=-1462 0.144
Hypertension 133(73.5) 327(55.0) X' =19.725  0.000"
Diabetes 108(59.7) 362(60.8) x'=0.080  0.778
Hyperlipemia 147(81.2) 442(74.3) '=3.644  0.056

2.2 PCoA &R

776 ALK PCoA (F245 FTP)581 7%, H:
FR A PCoA f/NEFEH 0.5 mm, FH (0.590 +
0.8247 )mm , £ fl] PCoA fx/NEHEN 0.6 mm, -1
(0.660 = 0.8896)mm, WIZEH A £l PCoA
BT BTG # 5 L (ZEM PCoA . Z = -0.940,
P =0.347; /M PCoA.Z = -0.504,P = 0.615), {H
W2 B 5 Y PCoA I PRIV B () ¥4 1 L 22 54 S it
X (P<0.05,%2),
2.3 Logistic [E]13

GER IR . TR PoCl &5 M fE e P 2
H AR # O OR= 2.465 (95% & 15 X [d] Jy 1.677 ~
3.623) ; E IR IMUAE IR A PoCI &5 A G 6 R 28, HAAR:
FLt OR = 1.706 (95%EAF X [H] h 1.108 ~ 2.628) ;
W IE HAB I & I, PCoA V81 IR PoCl & 9 Y 5%
M PR 2%, e BAY (f UL B XU FTP) A A5 [ A
2 HARH L OR = 1.654(95% B {Z X [H K 1.024 ~

K2 776 GIETEIR ML R PCoA R

Table 2 776 cases of posterior circulation blood and

PCoA variation analysis [n(%)]
Experimental  Control group
X P
group(181) (595)
Posterior circulation blood type
Simple blood supply 130(71.8) 376(63.2) 4556 0,033
Double blood supply 51(28.2) 219(36.8)
PCoA variation
Typical f 27(14. 76(12.
Yprea® form (149) 6(28) 0554 0457
Variationform 154(85.1) 519(87.2)
Clinical subtype of PCoA
Subtype A 42(23.2) 183(30.8)
Subtype B 44(24.3) 80(13.4) 13399 0,004
Subtype € 9(5.0) 36(6.1) o
Subtype D 86(47.5) 296(49.7)
2.671;%3),
3 #

3.1 MRA Bl KRR B E

7E 1990 4ELLRT, AMTTX PCoA RAPURIR T
BT 0L 1 52 (digital subtraction angiography,
DSA) figi 1L 45385 5% , (EA BR T ™ 8 il 22 ) g k4
(8 . EIR DSA 02 Wik i A 09 e hn v, (1
Toi R B S 7R WU PCoA , BTG 12 R B 7 i )
I A5, HUE LULE A A vhoek B O3Ar AE ST AL A 1
BRI T H DSA UEBEHEAT | B0 & 5t 1

R3 776 BIEEATEER M PCI ZfRHIEM E R Logistic Y353 47

Table 3 776 cases of logistic regression analysis of the risk factors which may influence the PoCI

95%CI for OR

B SE Wald x? v P OR
Lower Upper
Gender -0.269 0.181 2.215 1 0.137 0.764 0.536 1.089
Age 0.009 0.008 1.132 1 0.287 1.009 0.992 1.026
Hypertension 0.902 0.196 21.085 1 0.000% 2.465 1.677 3.623
Diabetes -0.032 0.192 0.027 1 0.869 0.969 0.665 1.411
Hyperlipemia 0.534 0.220 5.876 1 0.015" 1.706 1.108 2.628
Clinical subtype of PCoA 11.406 3 0.010"
Subtype A -0.366 0.230 2.538 1 0.111 0.693 0.442 1.088
Subtype B 0.503 0.245 4.233 1 0.040" 1.654 1.024 2.671
Subtype C -0.174 0.406 0.184 1 0.668 0.840 0.379 1.861
Constant -2.374 0.656 13.100 1 0.0002) 0.093
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A Clinical subtypeA. Unilateral or bilateralPCoA (— )was found that the blood source of posterior circulation was mainly supplied from the

vertebral —basilar artery primarily.B: Clinical subtypeB. Unilateral or bilateral FTP (= )was found that the blood source of posterior circulation was

supplied fromboth internal carotid and vertebral-basilar artery.C: Clinical subtypeC. FTP ( = )on one side and PCoA (— )on another that the blood

source of posterior circulation was supplied fromboth internal carotid and vertebral—basilar artery. D: Clinical subtypeD. Neither PCoA nor FTP was

found that the blood source of posterior circulation was supplied from the vertebral-basilar artery only.

Bl 1 PCoA IfgFKRIEE A 3D TOF MRA &R
Fig.1 3D TOF MRA images of the Clinical subtype of PCoA

TEZB, )8 TARKAE, P REZ , NEREZIK
AT, A F AR R 2 Ak, CTA fE
Sk R I A RE S AL E AT E R BT O ME — 52 T
B, B TFREM Cow M PCoA 1 H Hi #4551 .
CTA X 45 2R A8 19 7 AN I Y08 45 30
e TEORS Aff b Sl s A/ N B I A (EURS |, SIEBR I H
CTA EMG 45 5 32 ) FUR B JoT 45 F4) 0 T8 15 o
47N PCoA BYTEMY, 1 H CTA K5 5 DSA —Ff,
S DL aBE S 0 AT 5 A H B R A, A R Y
WO FE A T R o KU, R R — 2
AR BRYE . 3D TOF MRA AFETESXT I, FH
IR P A SRAN, , 2 T A PN S0 IV 1)
5%, ST AN A TR A BUER . R 2R .
3D TOF MRA X} PCoA BN & 45 S 2 MEAf Y, HJA
PG5 A A BB T2 B T e s A A L e o
K&, PADSA K “4hruE”,3D TOF MRA A9
BE . OFEREEIK 91.3% 98.2%, XTIl AS A4S ik
70% 1 BAPEFUE & 100% ,3D TOF MRA 5 H 4%
% =0.5 mm ) PCoA [ FHPETRIMME AR &5 , X} PCoA
M, AR 5 AN 68 fa] A oA S Ho an 0
PCoA 12 < 1 mm WA REIE WA 250 M A U A
11 B 1k Bl A A 1) &2 I DR B AT SRR
Il PRAFFSE AN AT RS T A FEAS HEA T ), 0 FH )
f) 3D TOF MRA 434 PCoA Y 1lfi PR 37 284t J2 7] LA
D I e gVt Y (LN
3.2 PoCl B EZES

[ N AMIFFE R B A s | [ R e 2 R
IR ERPG s Be 2 B (BATHT DC AR A ) | 2 v sl 1]

RESZI PoCl, {H I8 AR A 52 1 W 201 ) 22 57
TG 2 L TR R NS, BARA
VSN A B A2 G I A s ) fE B PR 2R (H AR BE
FEER WA LR —458, 0 nl i iy IR 2
FEA BRI fy . T 2 (O 5 T W T s 71 1 B )
Z A R SIS &, R &
WA IR AR A AL B 22 0 B4 iR
RIS 32 B 2 2 e W B G A T
) —A- G bR, (HASBEFEARYE PoCl Il R 12 Wihr
HER BR Al PR PR SR R S AN T R RERZE, AT
A NS e JIE AT

% 3 RN A AR BRI AT PoCI 1)
SEM JCGET 2 2 S5 s L% | /5 R ILE 2 PCoA
Il PRAEARIXT PoCl B2 G it L, 7E PCoA
AW AR A o AL B # Ry PoCl Y fE B R 2, AH X
fa b B DL D RS IR LA 1T RR =~ OR=
1.654, AN B BUREA & A= PoCl 1 RUES: A X F D
RUR VLR T 65.4%, REAERFSE 160 FTP &
PCoA W)—Mp i 248 5 | 32 37% , 1 T PCoA
BLHEAEZE R PCA, FLARRRR I3 8h ) 24 2l A8 vl S
5 PoCl 1Y & A= 2 W] W vy, W 7% 1 35 PN 30 ik
Byt FTP 70 S Bt A e, i — 20 (0 i
98 02 FTP A 43k 58 4 IR e 24 (PCA 1) P1
Bean) FEIEIGRL (PCA 1) P1 BUER/NT
PCoA), 51E% # (PCA 1 P1 BXA 12 KF PCoA) Eb
B, R ARG TR B A A 0 FE B TR 2, AN 38 Bl 5
JEXUN FTP 35T S 805 M P I 5~ R, o] 263
TS P S IS ARUR B il ) R B, AR 25 RS Ak
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SCHRARAT, HER%F T FTP 3% 1] GE %2 0T B b i i
PoCI P TIIB: TAE , Rl & IF HAb fa B R R (e
I 5 A IAE ) B 4 i 4 ot e I B K O 45 A 2
HIE 2% 2y kA A 1) 32F JRe K B 1 e A At I ) i

Menshawi %2 ) iF 58 & W] . 1A K B Ik opk 245
i, PCoA i ik L 378 2 14 5 fRL-F-AR /1N, {H 24 K 5y
KA I, PCoA ARF3 B e H 2, H D42 S5 i 5t
I fG R PR R L o 25 e A 2R TE T 11 35N 3
ks i, b 10 Bl IR M RGE 1 PCoA X
FERTE IR (B) PCoA ¥ IMLLE A AiF ) 1M 53X PoCI, 7]
AN PCoA & PoCl i — M fEk A % . Tl Hong
SEUIESE T 95 Bl A MER TAESEL B 1 CTA B,
Logistic [[F45 5 B8 PCoA B4R UG RIS
B, AR RO R MLRGE 1T PCoA T L J5 A FR L 1
DX, X P i T AR A R ) SRy S e o Ak 3 O 4 A
. 322 453 58, PoCl 4G TE MM A2 HE- LIS
SR 175 (WU PCoA 2R 715 ) By H 9] v T AR
4, [HARHE Logistic [MIE2HT45 5L i ASREXT PCoA
& PoClL HYOR-AF K 32 B A IR R O 18 43 B
PR RE A . DAL I FH I A 8 (14 432 T AN
pioE R 20 | N iU NI I RS 0 e o o e N
(IBIFIE 45 SR A T 22 57 5 @PCoA 5 1K 2 il 5 1B
MF A EZEH, HAR R ZetEdee T im it
PEI I A2, PCoA [RTRIE T 2 (8], th 4515 B
BIARRE, SR B g 2, Wik, ANEe%E
G iF PCoA J& PoCl AP A RSB &, &
4 PCoA WML T M), X “Him S50 )5
) B 439 5K BT 0L 439 1S [ 1 0 2B A 7 43
HHE

2 FRFR i@k 3D TOF MRA K3 PCoA 7% 5+
ST A R TR vk, I R AR Ry AR
AT X PoCI 52 M, AN [R] 1 R AE ¢ 2% 1) ik 1)
WHIHFIE , A BiIA PoCl $84E T — A8 i,
KB FTP 7] fi6 22 00 U i Bl PoCl, A5 B fiff— 34
SARAEARRE I = e ABEIR 45, (AT 5T oAy
JBR M, EEE . OARBESE PCoA AR H 3 IE
A3 HE , AR BEREA T LR AY RE o7, 1E— 245 R
FHARAE X HE 2 AR VEA T I3 20T A B 458 g b i i
—[n] 8 ; REA L BEI R B ], R X HE 2
AIRANEETE AR AT O, 2P KAE
Adm MR SRR IEE P — L ST ; (3)PoCl 41
= AN 5E M T8} IS T B b pEse, 4518
s it — 2R
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