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Abstract

e AIM. To observe hemodynamic changes of
supratrochlear artery ( STCA) and posterior ball related
artery in type 2 diabetic retinopathy ( DR) by color
Doppler ultrasound detection, analyze the occurrence and
development of related factors, and provide the evidences
to find the DR incidence trends at early stage, prevent the
occurrence of DR and adopt effective interventions to
prevent progression of DR.

¢ METHODS.: A total of 106 cases (106 eyes) with type 2
diabetes mellitus were divided into DR group (56 eyes of
56 cases ), non-diabetic retinopathy group (NDR group,
50 eyes of 50 cases), healthy volunteers were selected in
our hospital outpatient medical examination in 40 cases
(40 eyes) as control group (HC group). Color Doppler
ultrasound was used to detect the hemodynamic changes
of STCA, central retinal artery (CRA), posterior ciliary
artery (PCA) of all research subjects. The changes of
blood spectrum morphology and hemodynamics
parameters including peak systolic diastolic blood flow
velocity (PSV), end diastolic blood flow velocity (EDV)
and vascular resistance index ( Rl) in diabetics were
observed. Fasting blood glucose ( FBG), serum total
cholesterol ( TC ), triglyceride ( TG ), low density
lipoprotein-cholesterol (LDL-C), high density lipoprotein-
cholesterol ( HDL - C) in all research subjects were
detected. The duration of diabetes, body mass index
(BMI), past medical history ( hypertension, diabetes,
hyperlipidemia, etc.), family genetic history, smoking
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and drinking history were recorded. Non - conditional
Logistic regression analysis was used to analyze the
related factors.

e RESULTS:. The results showed that the changes of
blood spectrum morphology in DR and NDR group were
significant. In terms of hemodynamic parameters, STCA,
CRA, PCA, PSV, EDV decreased sequentially and RI
increased sequentially in the CH and NDR, DR group.
Compared the eye artery hemodynamic parameters of DR
and NDR group with HC group, the differences were
statistically significant ( P< 0. 05). The differences on
STCA, CRA PCA, PSV, EDV, RI between DR and NDR
group had statistical significance ( P<0.05). In aspect of
the occurrence and development of related factors,
diabetes duration, hypertension history, the number of
cases with hyperlipidemia history, diastolic blood
pressure, fasting blood glucose, triglyceride, and low
density lipoprotein cholesterol of DR group were
statistically different with NDR group ( P<0.05).

e CONCLUSION: For patients with  diabetes,
hemodynamics ultrasonic detection can be used as the
principal means of early prevention and detection of DR.
Hemodynamic ocular vascular abnormalities can occur
before the retina obvious lesions, and its change degree
is positively correlated with retinal lesions. Blood
glucose, blood pressure, blood lipid level and duration of
diabetes and other related factors are closely related to
the occurrence and development of DR.
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Jik ( central retinal artery, CRA ) . B Ik /5 3l ik ( posterior
ciliary artery , PCA) MY IfL 37 31 71 2728 Ak, WEZME b s £ 247 1L
WAL AS 5 i3 3 75 2 B0 4 19 04 8 1 3 2 ( peak
systolic blood flow velocity , PSV ) &7 5K K 3] Ifil 3% 3% [ (end
diastolic blood flow velocity, EDV ) 5 Ifii & BH 1 #8 %
(vascular resistance index, RI) [ 2528 1% 0 ; #6100 BT 5 BT 5%
Yot % 25 I 1fi ¥ ( fasting blood glucose , FBG) . Ifil. 7 /& I %] B
(total cholesterol, TC)  H il =Mr ( Triglyceride , TG) iK% &
A8 FIRIEEE (low density lipoprotein—cholesterol , LDL-C) R
95 % B &5 1 H [& B (high density lipoprotein — cholesterol ,
HDL-C) ;i 5% DR 205 NDR 41 (488 PR s s 78 R 5 45 4%
(body mass index, BMI) | WA 58 (/5 00L& O JR e L i I
NE55) GBI S IR AR S, % AH G X 2R AR 251
Logistic Z F 2 BIH 34T,
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% RIAKUR - F+;NDR 20 DR ZH R #8380 bk & 1 2 50l 5
HC 4R L 22 5 A Ge it 8 L (P<0.05) , DR 2 STCA |
CRA .PCA ) PSV EDV .RI 55 NDR ZHAH b4, 22 A 483t
FR L (P<0.05) s 7E DR &4 & JAH G IH 2 J5 1T, DR 41
5 NDR ZHAH LA, B PR3 12 | e I F 9 52 5 8 1 Al s =2
B &7 3K K FBG TG \LDL-C ) 22 %A Giil 23 L (P<
0.05),
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57+11.3) %, BEMUEM TIRRBET IS RAG (1 (g ek B 40
1511 40 HRA7HRAE AT REAL (HC 41) , Horb B 25 4], 4 15 1,
MRS 47 ~ 72 (CF¥158+11.9) &, AR B AR Y
ZER LG FE X (P>0.05) , AdbniE. W4 (DR 4
FINDR #) fif A B & Y4 G 1999 4 i 5 T4 4
(WHO) 4 2 U R 9% 12 Wikr ™ s DR 15 NDR Y32 B 5%
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TE R R ER A S TR s A A R s 5 BT A ) BRZH
(HC @) X3 R HEBR A WE IR | it & P B34k T 1 IR P 5 i
(RTINS
1.2 Hik
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B A TENR BRIS — A DX T T 7 7 28 5 A 2R
B IX, T A 0 5 2w XAE & 405 5 29 3mm
FEATREREIN CRA , FF CRA 7K F- 10 S5 0 M 28 ), B
PR 22 15 XN BRI 24 3.5 ~ 6. Omm ALK PCA, 5]
S MRFR SR AR i A5 5, WA HE IR, T B AR
T RS S, D6 25 HR 8 2 ok A 4 9 06 L 1T 3 3 ( peak
systolic blood flow velocity, PSV') | F 5 < 3 1fil 37 3% £ (end
diastolic blood flow velocity, EDV ) 5 Ifil. & FH 77 45§ %X
(vascular resistance index, Rl) =240, 4S50 & 3
U5 BCF- 2 1E
1.2.2 WA E  WHEZHERIIHIKOBIELE | L
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PR AL A B, BGIE TR B = i~ 44
P BT 5 T 15 fR 25 R AR W0 KM SmL 26 46, 4 I 25
JIE 1L ( fasting blood glucose, FBG ) . Ifil 1& & H [& B ( total
cholesterol , TC) . H it = Bf ( Triglyceride , TG ) k%% & Jf &
I AH [E B (low density lipoprotein —cholesterol, LDL-C) | /5
HRERREE H ( high density lipoprotein—cholesterol , HDL.-C) ;
SRHR ) 8 A 5 200 5% DR 415 NDR ZH 5983 JR 9 i 72 |
PR EFE %0 (body mass index, BMI) BEA:4% S (& L& Bl R
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HEAT AL B THECSE BRI R R AL B LU BCR F X R 56
THEFERER FI 8 e hnifE 25 (xs) B R |, R L

1939



EiRRRIZAE 205 FENH £15% F£NH
E83F.029-82245172 82210956

http://ies. ijo. cn
BB {578:1J0. 2000@ 163. com

).‘\‘

& 1 IE-% STCA EF!JIEUIL

EI &2 IE:% CRA E)Ilﬂ]luu.

EI &3 EE = PCA EFI JI]IUILJ'JFHIH EI

*1 Z=/AR#RZNEK STCA.CRA.PCA Bk WS H LR x+s
R R 3 ik MR S5k DR 4(n=56) NDR#Z(n=50) HCZ(n=40) F P
STCA PSV(em/s) 26.03%6. 07" 26.95+7.62"" 32.62+5.30 6.724 0.03
EDV(em/s) 4.97x1.56" 6.59+3. 54" 9.80+1.76 5.912 0.03
RI 0.82+0. 04" 0.78+0. 05" 0.71£0.04 2.176 0.01
CRA PSV(em/s) 10.59+2. 35 12.13+2.47*" 13.41+3.54 6.172 0.02
EDV(em/s) 2.67+1.23" 3.99+1.16"" 4.31+1.23 4.331 0.01
RI 0.74+0. 05" 0.68+0. 03" 0.54+0.04 2.097 0.01
PCA PSV(cem/s) 11.67+1.93" 13.23+2. 14*" 13.70+4. 54 4.295 0.00
EDV(cm/s) 4.78+1.84" 5.69+1.35"" 6.78+2.45 3.138 0.02
RI 0.71x0.07* 0.61x0.05"" 0.52+0.06 2.864 0.01
7 .*P<0.05 vs HC #H;"P<0.05 vs DR 4,
%2 DRE£EZEHXEZENSIT
[iPSESES DR 4 NDR £ HC 4 F/ 5 P
PR FIRFE (a) 10.89+6. 41 5.78+4.32 - 3.789 <0.05
MR DRI T S (1)) 32 26 9 0.854 >0.05
e I 95 52 (44 33 19 0 4.198 <0.05
A 1= LR 973 5E (i) 30 20 0 5.196 <0.05
IR S (5] 31 25 17 1.108 >0.05
AU L (f) 18 14 7 0.647 >0.05
BMI 26.58+3.76 25.1422.49 25.43+3.38 1.147 >0.05
#5K )% ( DBP, mmHg) 94.23+11.51  87.54x18.69 80.45+13.75 2.071 <0.05
Wi 45 & (SBP, mmHg) 140.47+32.86  135.79+17.37 130.43+14. 68 1.076 >0.05
FBG( mmol/L) 12.04%3.57 9.27+4.10 4.78+2.23 9.102 <0.05
TC( mmol/L) 4.57£2.32 5.23%1.43 4.23+1.56 0.471 >0.05
TG( mmol/L) 2.68+1.84 1.69+0. 67 1.24+1.35 2.371 <0.05
LDL-C( mmol/L) 2.82x1.43 3.58+0.73 2.67+1.28 8.942 <0.05
HDL-C( mmol/L) 1.89+1.51 1.67+1.34 1.56+1.47 2.942 >0.05
BT, 2R ) WG AR ) 1SD—1 A6 SNK—g  “VbHERE” #i 3% 2k 28 . NDR 2 b 31 1 (62% ) i ¥l 5 DR

R 56 55 1 s X AH DG TR R AR 257 Logistic 2 & [F1H 43
$ﬁ;u P<0.05 WESAGIFE L,
&R

2 1 #E LR iR B & AR &0 3h Bk B I 37 87 /.L,\Ei_“_ Wl PR IR
B 106 m 106 HRAHR STCA ﬂjhtlj AN RN R TN
TEMT, B LT SR BUAE B 20k, IEH STCA Mg (1)
Eﬁﬂﬁ/\uﬁczﬁw SP1 g5 SP2 TR K & N SPL g T B )5
U A s E ™ Y SP2 14, SP1 I KT SP2 I, DR 4
STCA I 3% 26 By SP1 T 245 &) i, SP2 #8 | %8 4%
SP1 1§15 SP2 W & A= Rl A, ¥ 7r SP2 6K F SP1 I 1E
CRA 5 PCA Iyttt (&1 2.3) A4, 213 84 3 ik 4 3
L1 7 = A 3 A R T N 3 0 S B S =
ML 2 R A REIR S, DR 40 LA CRA I3 A9 ol 7% 44 Sy BH
i, S WERRAIR AR A B, D g R AR, 98 RAR S ol B 81, &2
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AT AP AE
2.2 HERRmEE SR EX B A STCA.CRA PCA By ifi
MAFSEILE =4HIRIsh ki i S 50E % 1,
STCA .CRA .PCA f# PSV .EDV 7E CH 41 .NDR 41 .DR éﬂﬁ%
YATF& RI ¥k T, Lk DR 4H1% PSV .EDV {5, RI %
=1 ; NDR 41 DR 41 AR #3045 1 3 2 80 5 HC 4 AR Hh 22
#ﬂvﬁ Giit4 X (P<0.05) ,DR 2H STCA .CRA .PCA I PSV .
EDV RI 5 NDR 4 EEL, 25 7 A G t2# 2 L (P<0.05) .
S¥MDREZLEAXEHMESEAEZSH MIAMRETLH
%*Haéﬂ%%% a5 R 2, 5 45 R LW DR 415 NDR
ZHMA FO W PR e A | 1 I S 5 R LG 9 b ) K AT
25 OB L H v =R IR B e AR IE R R 25 A
Gt X (P<0.05) ;W5 PRI 28 15 s s | W AR T s

,19 141 (38% ) & & = BH & 1L
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%3 DRA4LXREHXEZER Logistic EHmEIA

MERZE B Std. Error Beta t Sig OR {E(95% CI)

Wi IR I 0.053 0.032 0.231 2.676 0.043 1.732(1.180 ~2.654)
DBP 0.031 0.019 0.163 1.953 0.089 1.436(1.120 ~1.732)
FBG 0.094 0.012 0.480 3.971 0. 006 1.257(1.005 ~1.501)
TG 0.071 0.007 0.376 2.3886 0.023 1.123(1.212 ~1.485)
LDL-C 0. 066 0.010 0.284 2.014 0.037 1.137(1.126 ~1.180)

BMI F85 Wi & | M35 2 A0 [E B2 HDL-C W) 22 R TR 5 it
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ALY SR A T 338 2 (14 400 ) B A A

AL R 5 AR A I A AR JES UL 37 30 7 2 R S A
DR KA YFERE, T DR — Bk A=, B % B 880697 )7
TR PR ) 2 JR TR L W 0 5 A s B 3 00 IR s
THAEFRARAS , T LAA SR R A8 i T Bl DR -3 % 3L DR
PAKBHAE DR E R ARG . A S ge daE ™ | R if 4%
I 378 Bl 772 250008 A8 s 1A AP v o % A B I
S AR I BVRT e A L H oA R 5 00 Do i 72 R A T A
XK, Bt i 22385 8 1 B B R (CDFT) 1
b 4587+ R PG I A6 ) 000 38 2 7 2 1 O, 6 A I I A4 B
738 22 AT B AT HE R I3 30 712 1) S e AE R e g
7 R PR s A IR0 A A L A W EASH ST R,
K NDR ZH 1% STCA (PRA \PCA 1Y If i 2 5018 5 it
FREX HEAH LU A I 8 22 5, SR WML I h 1 24 S 50 e Bs ] &
A AL T I B S 78 22 B IR S 3l ik o, 3 6K 3 v BELIR 7S
T O TR e A g 9 A B e AR R B A N, X
AL — A AR AL 37 3 3 N BHL 7, (45 DR A9 % R 5L 0%
PEIEA A TS

STCA MR SIK LA L, 0 B R 2, A 2 1R
SLARE BURRIREE DL SR BR s o A5 R B 52 i, R L 2
s 223 30 7 ARG ) T A LA AL O P e L AR G
YT WE BRI Y STCA 119 SP2 W b Fh e 5 5
i SP1 I, SP1 IETEASAE R4l , F8 4 SP1 1§ SP2 Wl &
XEAAFGEH IS DR B 5 NDR B5 STCA I 34 ik
TEAS A 2 — B0, 76 13 8h 1 2805 T, DR 4111 STCA
B PSV .EDV |RI 4 NDR ZH B8 0 Ay I 2, ¢ W HA AR 1) s
G BEAFAE —dh d o B, CRA 278 IR0 W 5 4t
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T FEA L, EDV B2 211 i 0 8 R AR, RT U Jz ke
T B S A28 Ak, ZEARFSE 1, DR 415 NDR 4145 HR
Bk AY PCA \PSV %5 1E H 20 34t 25 A, 2% A PR % e
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BERIEMSE, DR B9 A& RS b | I | s 7K S LA
KBEPRIRIR A VIR . Pk, B il A | ol Hs | i
JE4EZ R R &, XF W DR & 4= 2E2% DR oF J@ 47 & %
BTk
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