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Abstract: Object: To examine the association between the arterial remodeling and the presentation of blood stasis syn-
drome (BSS) in the end stage renal disease (ESRD) patients on hemodialysis. Methods. Sixty-nine ESRD patients on
hemodialysis were separated into two groups, the BSS group (40 cases) and non-BSS group (29 cases). We recorded the
history and risk factors of coronary artery disease, the brachial ankle pulse wave velocity (baPWYV) as the marker of
arteriosclerosis, and ankle brachial index (ABI) as the marker of atherosclerosis in ESRD patients on hemodialysis.
Results: BSS group in hemodialysis patients is more associated with coronary artery disease (p < 0.0001) and diabetes
mellitus (p = 0.018). Patients in BSS group possess higher baPWV (p < 0.0001), systolic blood pressure (p =0.019) and
pulse pressure (p = 0.004) as well as older age (p = 0.004) than patients in non-BSS group. There is no significant dif-
ference in the other cardiovascular risk factors between groups. Logistic regression revealed that baPWV was most as-
sociated with BSS among the above four significant factors. Conclusion: ESRD patients on hemodialysis with BSS
exhibit more severe arteriosclerosis process than patients in non-blood stasis group.
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1. 51§

RGN, 18I i AT NS Re
18, AP R, PAAAR A K BRI,
AN MR RGNS, TRBULRIIE, &
SN PR N AT TRER SN = 8 NE ST I 7 o7 NN 1977
Bk TR i i . 7 AR BE R S A
A1 R MUFUEAE IS P 1 300 J 3 A IR m R AT P,
L5710 A 1R W T 3 WL PR R IR AR K. 53 4h,
MR UE 5 35 MACHS T B VE v, 80 IS0 BB 9
5 EE A,

5 P B S vl e N R A DL I 9 08 D B B L)
R R, SRR AC, et s E A, T
Mk AR A7) BRI 6k
AN R, U T 5 B R B R,
035 LA B S R T ORI SR N
(compliance)3 7, XM Bt (1) 20 ik = 22 R 2 Bl ik i 4k,
(arteriosclerosis). 1Mz K E B KRB FE, Hrp—4
BTy I PRARTE M (1 45 bR 5t =2 Kk i A% 3l B
(pulse wave velocity, PWV). kA G FEACE A
HE AT B (arterial stiffness), PWV iR, CRMEH
BAPE R PEA ZEC ERITER, PWV TSSO
I BAR IFET- R & DA

TEB) KA Aok A S AR T, IS N R 40
WATEGE . R R TR 9 OB, 3R P A Bl ik
IR 1k (atherosclerosis)  FHZE B HkpI . 1EH A
BB KR R T BB, A R ER - BEBh K i
[t(ankle brachial index, ABI)/NT 0.9, LAl REs2 R
BN 7B B ZE. I, %5 ABI < 0.9 A[#LAZ)
Fik PR A AL (PR FR Lo

AHFL L PWV J2 ABI A2 Ik B % (arterial re-
modeling) 48 bR,  FF1c 5500 I8 5 96 5 58 S S s B
T, BRI RIZESR T A B P 422 52 K i 07 AT 1 s 2R
JEAE,  FEMFHIE RIS O LA P SR

2. Ik
21 ZRENFESIER

A 5T & — 18 T T FRI4R T (cross-sectional study).
NI SR A 1) 20 25 DL B AR B B 05 52
Oz = H UL EIEENT, IR E, R

ZAMEE T, HEBZRE FES; 2) it —MH
R 2O MR RAE, FIU I, e
DR 2R 3) i — H R S R B EH R
JRERT .

XEE—ADE N, RO IZ W O IE R
A fERE R PAA MR R . e O e s 2%
HNFFE LR —T0 s 1) ik 2000 58 A O LB ZE
AFEE LB 2) M R IKGHE FAR L 3
TRBIBKIEIE AR ; 3) 78+ 20 K sz g0 K
B ST-T 1B B B ak B 1k; 4) HiEZ.0%
B IMERS A AR IA B XA, B R 4%
SR RN B R PEAR A

WIS TRt TN ol P e T 11 7 | IS o 4
KI5 M. MfE(cholesterol and triglyceride). body
mass index(BMI). i =555 . & MLFSIE 2
FRAE: HETR TR S HIL S T 1986 FAEIT ) (I
FOEZWiksiE) ©, FLRA FERYE WL B 8iH
B EEMYE T, I EARYE T, 550 W e
(P A TN CfipuESWibrE) fEE/E L —
L, EEXE 24 ROmN,  HHAL A R ITAE [F] — R kAT
R B TR 2 A5 N IR 12 T

22 PR EFRERNE

AT MBOENT AT W&, ZIET, e Pae
10 43%h, SRJ5 L Colin VP-1000 R4 P B ki £k i
KA baPWV 2 ABIL. HRALE T I 5530 2% i T8
ANET I SH 2 100 5 Pk ap s 5 R 0 A R o
B, BN TR SRS TR, e K
HEBR T VP-1000 k2. Wl & H B brachial ankle
PWV(baPWV), 5 =1 HIEE 4 509 A B id s 30E
T Ankle brachial index(ABI) | 2 176 %5 AR ) B4
A B BB B R AR N SR AR L . Y
ABI <09 B, BTk, Bk E 3%
BH, ATCAELFIO baPWV 28R4, HdE B 37

23. gitAZx

S g5 R B LA T A, DAP S8 bR i 22
T BATHALEBRI LA, #5002 % &0,
RHAMSIFEAR t KiE; SEIEAREEN M, WHK
B4 BT (Mann-Whitney test) o 5256 45 5 25 71 A8 151 138
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By, CAR 5 Ao e WL 79 2 0 AR TR A G 1 o A 0
NEBIMPIE S T2 228508, & RH logistic &[]
VA FRD ] V2 R 1 g R A | A e o, 5 R S o
AR Gi vt LRIy, 5T DAl 2470 2 15 R AR 10
k@R e, FLA 23T logistic regression
K€ . KT (MBEZWARAE) BRI —208, mT
HAd s RAZENEAR, FrLAME ] kappa statistics £
JEo ASCAEH] SPSS 10.0 FREAT LT 0. RA KN
N 0.05, plEHANE.

3. &R

AT FEAE £ V5 2 1 7 5 — b X 2% e 1f 3 3 A o
DT AL R RITTE Rl — RAISZUEE 24 ALK
FEHORN, RO 8. RIA 10 A A
[ Fof 42 79 57 R R T2 IR R R8AIE, A 11 A0 A R
B A7 P B T e AR R AL, A 3 AL A — 17
HH R T2 BB D I8 GIE AR 5 — 7 o = 0 20 2 S e o
JRUE4 . Kappa Gt #%0M 0.753, p < 0.0001. #A
Wt CMFSIEZSWbRE) BRAEm— 80 R 4T

AW EMABGENTRE 69 N, HAoMmpmHas
40 N(i5 58.0%), JEMIRAH 29 N(42.0%). 1E#5%
VP-1000 # & f5, KIGEE 11 A&, AL
ABI #/NT 0.9, BLCHESZ PN AU TR H 5
— {1 ) ABLTR/NT 0.9, HOK H baPWV 158 & 7%,
TR 58 N KL, b 32 N, JEMIER 26
No TESEAIGPREHE J7 1T, MRS IE 5 P 5ol B b >3 45
BHHEXRR, M5O < 0.0001) &85 K7 (p
0.018)H EAEFIK(E 1),

I AT R R AR B, B B R (p
0.004). U4EE(p=0.019). Hk##H/E pulse pressure (p=
0.004) /2 baPWV(p < 0.0001). 1] ABI. ILAgHT. IiL4L

Table 1. Comparison between BSS group and non-BSS group in
hemodialysis patients: classification variables

® 1 MEEHRAMRE SIFMABEREE: KT

L 2H.(—) LA 2 (+)

n (%) 1 (%) pE’ OR

Bk 17 (50%) 17 (50%) 0.186 0.52
ELip0 5 (38.5%) 8 (61.5%) 1.000 0.99
ek 0 3(9.7%) 28 (90.3%) <0.0001 20.22
PR % 4 (18.2%) 16 (81.8%) 0.018 4.17

RITRLE .
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.Mz, BMI MIFERAR LB 2ZEFGR 2. &
3).

PR e e kA & baPWV it — 247 =,
3 R MUFUE AR U E R D7 a3 e, v IWAERS . Wde
JEv BKAEE )2 baPWV @, RIS b2
E(p 235124 0.009, 0.021, 0.036, <0.0001)(F 4).
W UL B ARSI gt o )2 )G, R L IE AR AT
logistic Z[F)H. KIAH baPWV BHULG 55 %
F(p = 0.001)(F 5). W2 UL MFEIUE baPWV A K
PERT DA G SRS . IR BRI R RIS R

4. g
4.1 MFHESBE LK. PERE

M TELETE 0O B PR D e R HHIER T
— AP E A . AUTRR, KRR SCEMEAE
A B R L BOE T NARSRAFAE o W PRI 2 et Lo
MR R, R TR e ZE IR
ML e 2 s i N fe % DL BB K] T PR B P
Table 2. Comparison between BSS group and non-BSS group in

hemodialysis patients: continuous variables

® 2. MiESEHREAMRE SEMMENEE: FELEFH

E|Jiilk73%) iRk

n=29 n =40 P
BMI (kg/m?) 21.4+3.0 22.1+3.5 0.356"
Age (years) 57.6 +13.1 67.0 +13.6 0.004"
TG (mg/dL) 146.3 + 94.4 150.3 + 86.8 0.627"
Chol (mg/dL) 170.9 + 38.3 1723 £48.3 0.896"
Het (%) 30.8+42 31435 0.516"
Hb (g/dL) 100+ 1.4 103+1.1 0.486"
SBP (mmHg) 138.1+22.2 1532 +25.7 0.019
PP (mmHg) 592+ 14.5 72.0+19.4 0.004"
ABI 1.08 +£0.16 0.98 +0.24 0.098"

MSTFEA t K2 5E; "Mann-Whitney K552, BMI = body mass index, TG =
triglyceride, Chol = cholesterol, Hct = hematocrit, Hb = hemoglobin, SBP =
systolic blood pressure, PP = pulse pressure, baPWV = brachial ankle pulse
wave velocity, ABI = ankle brachial index.

Table 3. Comparison between BSS group and non-BSS group in hemo-
dialysis patients: baPWV
#* 3. MEHTH A MPESIEMBLELELE: baPWV

EER7723: Bk %k
n=26 n=32

1676.0 £ 333.4 2313.1 £505.9

p

baPWV(cm/s) <0.0001"

MOZREA t Ki%E: baPWV = brachial ankle pulse wave velocity.
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Table 4. Chi squaretrend test association with BSS group in hemo-
dialysis patients
% 4. MFEEMRALFEEXTER S ESFAEEKRE

| g 4H 9320 p
n (%) n (%)

FU(F) 0.009
<50 11 (68.8%) 5(31.3%)
51~69 15 (38.5%) 24 (61.5%)
=70 3(21.4%) 11 (78.6%)

SBP (mmHg) 0.021
<140 mmHg 16 (59.3%) 11 (40.7%)
140~165 mmHg 9 (34.6%) 17 (65.4%)
>165 4 (25.0%) 12 (75.0%)

PP(mmHg) 0.036
<60 mmHg 14 (51.9%) 13 (48.1%)
60~79 mmHg 12 (48.0%) 13 (52.0%)
>79 mmHg 3 (17.6%) 14 (82.4%)

baPWV(cm/s) <0.0001

<1750 15 (83.3%) 3(16.7%)
1750~2350 10 (35.7%) 18 (64.3%)
>2350 1(8.3%) 11 (91.7%)

Table5. Logistic regression test for BSS group as the dependent
variable

5 NBMAESERIKRERM Logistic EEVASFTHLER

n  MFSELH  OR 95%Cl p’

baPWV (cm/s) 0.001
<1750 3 16.7% Ref.
1750~2350 18 64.3% 9.0 2.9~38.8 0.003

>2350 11 91.7% 55.0 5.0~602.1 0.001

Ref.= ZHH.

B35 TR R R L, B 12
PER S R Z AR ORI E D) R &R, X
A, ARG FRRRS L 0L A R A A 5 B A B
PN ESLERANP L TR IR 15
W, MUFIEAE A — AR BRI (R A, iR
—AIRFHERMAG.

4.2. MFNESSF#H

ASHITFT A LS 2L~ B4 i S e AR L AL
HEEEFRIG, MHHER R A R _ETHE

Ho M5 (RIX-RERD): [IAHE, BANE, A
B, SLMAS, #h AR, | P —2, "rRE
FENRZALIE AR, T AER MR L. R+
JUEE, T B2 RAERIRED, N BIR 1 9 1 oA
DZFEANORZ . MEFEND TR PR AWRE
PRE, gt 7Rt B ORI £ A0
AL, (RS A A AFAE o

4.3. MFMES S mE

LR HRE ST B, MFSE S — 2t E,
5 B AR N I UL AR A R 3 SRR
k€ 2N =t A R = N RSR= i € e e ot Svi s v v
A TAERR: 1) /N B I8 5K 7738 0 1 & e 4 s
2) /NI RESE R . B RE/E IS LLE R K 3) MG
HVE 22 /N LB AR FE AR B AR, AT X 2
M4 YH 2 (rarefaction). 1A — 10, WG REASE
BRI S 3G, 2 S8 A RS RAE PR AR
Z AR EAR A RRENTR N, L 9
SEAR AR RIS I S ERECE %, AT
S5 TR, e LR N2 LT IR, X2 15 3
WA KA B LS, FEAI B A — € I E 2
KHAPMIEA A, ERE— P

4.4. MFIES BkiEE

I B 9% 3 B i A O s R 4 G 3T B S B
Jik,  FA% 36 B JE 3 B Bk AW AR B E i, DA R I e
& B ARARY /N Eh ik (arteriole) J5, S LR 3= S ik (&7 5K #A
S AR e KA RO R A7k e . Tt
e ] BB AR DR A SCAE R T e T T 5K R A T, B R
T H LIRS BKAEAL, AR 2 B 2L I
BEfS . /NEDKICAE, 5 B AT TR I 9% m] A
P, DRIk [ 5 P o 098t B ST v = B0 ok A SR R e
WIE 0, HRES X, SERRYE LIhmErikE
BRARIS . E R B BB T R, H B e i 3
AR BERS , T RE AT R kB 1 T s B
Ko

4.5. MFHES BKE R SR E

EARBTT, MBSIEHAR SR L FEE. By
DA SR A U P B B di, 72 B33 Hr e A i
BE,  MUFRIE A1 K I (conduit arteries) ) D AEZE L
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HECHK,

SRR 22 00 7, kA 3 B o — > L L
KL FR R, o 7 IMVERENG A AR SR 5
MEEARZE, FLRME RS HIRR RS o XA L8 F )
AR, R 7O L BE AR AN, S R AR ER
PGtz 5 b, flhn, Bkt S s e S
NO'™,  endothelin®" &5 S A M. T FRATHIFT I
L logistic regression KT N2I, K baPWV
SIfpaEA A A Rt n DO E], 2R
S o3 Sl 0 P B 2R A HE IR R AR A B, B ik A
RIS R R

5. &g

FEAR N E R MABOET A FL AL ) B AT R 4
i, HAETE R BRI AT A ARG, DR
oSG I IR 5 B ik R AR 5 T, AL B
WS WS DK KA S . LA logistic
BRI, KA Tk P M8 IE fi 2 B FRAH G
PIE, S sl Bk A AR AR ST B9 I AT 98 A L8 Ik
B . G D T AT K B B A B S A

/AN O

6. Bt

KW IR BB AT AR LSRR E T H I A
EHEB(ES T 100-EC-17-A-19-S1-163).
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