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Abstract

Objective: To evaluate the clinical efficiency of retrograde as a novel method and interventional
therapy for central retinal artery occlusion (CRAO). Method: CRAO 50 eyes with average onset
time of 22 h, were divided into ophthalmic artery retrograde group with 26 eyes, ophthalmic ar-
tery intervention group with 24 eyes. All eyes were used urokinase 400000U, papaverine 30 mg
under DSA for thrombolysis treatment, and then DSA, FFA, vision changes were analyzed. Results:
Retrograde and intervention treatment were found enlargement of ophthalmic artery and its
branches, and eye ring accelerated circularly. FFA showed the efficient change and vision im-
provement are similar in both groups, and there are no body and eye complications occurred in
the process of intervention and follow-up. Conclusion: Ophthalmic artery retrograde and inter-
ventional thrombolysis therapy for CRAO can obtain same effect, and the former as a developed
novel ophthalmic artery retrograde intervention method showed high safety.

Keywords

Retinal Artery Occlusion, Ophthalmic Artery Retrograde Intervention, Thrombolytic Therapy,
Angiography Digital Subtraction

AR ZH K1 T SIRAT I N 67T $L R IR Rz Bk FE
FERIXT LR

ITEAY, § &L & & AEx, £ O, R O, 2R

CERAER .

WEFIH: EiEAE, B, EkEE, BN, TR, R, Bk BREIIKIEAT 5 AT A NG T AR R R A g 2 ik BE 2E 6 Xt
EbZ ). HRRlE, 2017, 6(1): 35-44. https://doi.org/10.12677/hjo.2017.61007



http://www.hanspub.org/journal/hjo
https://doi.org/10.12677/hjo.2017.61007
https://doi.org/10.12677/hjo.2017.61007
http://www.hanspub.org

Fiat &

YT DR R ARA, B Fa
R A E S A S
P S DU B e A AR, BTG 76
‘P EBTIRRE, BRPE P

Email: ‘wangrunshen90602@sohu.com

WekE HiA: 20174F3H19H; A HEM: 20174F3H28H; KA HiH: 20174F3A31H

=

B X IR B AT AT A A TF CRAOKITT R . J7i%: “FHRRATIE22hICRAOE S0 R R, 44
IRFNBKIBEAT I N 2608, BRBIBKIFAT M AH 2408, ¥I7EDSAT KA REAEF40/5U. BEMI0mgHITH
¥¥RYT, BJEMDSA, FFA, WA HTHT. S8R $4T. FITHITEY IRk &4 S
PR MARAER IR T3, FFARREMML, WABEAL, EAMAKEHLIERSTLEE . BEEIHIE.
2% REIKEATRIRAT A AR TE ST CRAO AT BB IF By &k, AT R 4.

XK ia
PP, ARFKETHN, BERR, BFRYMEER

Copyright © 2017 by authors and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY).
http://creativecommons.org/licenses/by/4.0/

1. 518

FERCT IR ML IE 52 (DSA) N R F# 1 MR B ik S 6 41 SUI AT S A\ AR A 762 7 AL IR JE o 2
BRKPLIE R IR TTIR[L]-[7]. IR N L EIKIEE, SERIRES K. SUS Bk SNk DSA i&
B MR Ik SR AN K BRI 7 o E % 77 35T DRI ik e 2 o ‘e 2 44 S50 i . 5 35 9 T 2 P B2 B
QAR S i L LR 5 S5 Sl P S S AR S, BRI T ARG R A g 22 ik L % (CRAO)
(I NIRRT o TR B BKIEAT A AR IR B AR SCHEN . AR BRI AN RO KA, 4 1 It
AT NIRTT CRAO YR, 1 EIRE 28 A NI ST ARG TAT o A5 BIRAT4F ¥ 61 ) 1K R i A
NIBARAN Ty I I PRAT FUUE S 7] 50 S R A R OB 5, Rl Ty, IS 1 BRI T 2% (8] it —
AIESEX A NIRSTITIE A RN 2 GoAE, A0 — 41 CRAO [ B3, 20 ISR FHIRBIKIEAT /o AT A,
R R 0 Ik e 6 AR BB K IGAT A N RV 7 (O PAXT EEL SR 20 A7, L AR PR ARHE ) 32 (A4
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2001 4 3 3 % 2016 4 12 H £ 74 2 117 265 VU B= e R RHE Bt i /7 Y CRAO [ 50 BIENAABTIT,
BRI . S T 28 B, Lotk 22 Bl SPIAERE 55.7 £ 2 8 THYRII A 22 ho BT
M TR T B P BB AT . & JF w9 52 37 £91(140~180/80~100 mmHg). HERFH L 1 6. 75
WRIRAE S o R CMER S S0 ORI S P B S IRBL 22X 4, AT, IRIEL IR
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ER 2. FFA fi#RH Topcon 50EX MRJEAHMLEEAT, 2é6itk 2™t EAER ORIEFA I A A HERAPE . 0 77:
Tooik 24 R, Jek 18 HHER. F2h9 KR, HRJE 14~20 mmHg, “FHHRIE 19 mmHg. HRJER AR &
RIAELEAR AR K i, 308 53 SRR FT L S5 A0/ Fr HE I, BCBREREER AT, W0 X R0 Ak I A s 8 s FRA
AR, BrA SRS IR OGIRSE, BBk GITE SR HIAT, &5 B G RER BN K& A B 40
AT REE T L B3N kAR L 218 e 2 1) 50 HIRIRRINFT & CRAO 12 Whr#E[9]

2 HR S A AT VA AR V6 7 3T LR RN AR SE[9] [10]7) 58 AL B8 TR I N PR UHEFIHEBRARAE . ANt
RS 18~80 %5 KIFINHA] 72 h LA ; I T 180/100 mmHg (1 mmHg = 0.133 kPa); Ifil 2% 5k ifi i J5 i) [7] |
M (], PR A R BOSTE IR TS, 5853998 B AT O JIE RN 5050 15 R € 22 A 7
HEBRFRE: CT K25 UF S P HH IS4 A P P HE L 2 P e 2 B P Py 0 kg S8, sedle 14> A P
FARL SfmAMEEAE s Bl 21d AIEAGIE . IR RSN L Hol 14 d BAMRFEAR S A
S AT s O AN JokER 75 HE R A0 O R A T RN BB K FERE AL BB 7 s T E O i B AE
JF RS 50 A N T M T UL 245 4% 1) 76 <140/90 mmHg. B AT 8 LK B s R, FF2BERe
PR eSS, AT ARSI SCEAT A N VB U IR B KA NTBYT . 50 BB EFENL > A AL
B W2 K IRBNIK S SCIAT A NIGIT AL A 4, 26 1 26 R K5 HR 5 hkGER 0 VA A AR Bk B LSS Bk A
NIATT, BN B 4124 6 24 IR, 1EAXTHEAL . A 455 FEALEF#E (P = 0.58). 15 (P = 0.49) &I i [A] (P =
1.0)53 4 L 2R L5 L(F# 1).

K% E GE—Innova 41001Q £ 5-FHR & & e L MUAT 2 L & oA &, FEBR TN shiks . 3h
i ik W T S5 95 78 S 3 AT R O B M R 2 Mk B B M S0 B Bk AR TR T . 8 RS R L B 300( [ 2 #E
H10970325, #FILZIAE[R]), A SRR B ks f 5] S 0 8 ml, ESHEE R 6 mifs; TS EE N 4
mi/s, A] RS AR . BRBNIK 7 SCEATIE S RIS 250K F 5 ml i 38 A58 RN
B 4B N R S E BAREME RN EERIREIR Y, WA RIS R0 40 77 U Bkt
P2 A N B8 5E ) 30 mg.

A HIFATAAR: RIRFEHEEE N, 19%F 2 REHE 2 R0EREE, U)o S HRARAE A M BUE
ALk, B S B R ER O R EANK(E 1), FEHWTEh Ko s LR, 2R TIHEIT LB Ik B S A\ 5 42 1)
WFEE 2), RHF 205 IS EENIE AT B eE MG 2 (DSA) SR . ST BTG
FREUIR Bk DSA 5215, HR Bk A BR3R B 52 BIE SZ IEff iR A (] 3 MK 4). L5 % DSA 5y T TiH R
BYT, WARIRYT R EAT DSA i MEEIR B IK S o SRS HPHAE . PR IR IR B2 5 0L (& 5), kit
S LA B RISk, 22 E IO DS R FER(E 6), RJGLTHEMARRFIIES.

Figure 1. Blunt separation exposed superal trochlea artery
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Figure 2. Open the artery wall, and inserted into micro catheter
with a thread
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Figure 3. Ophthalmic artery and eye ring on DSA
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Figure 4. Ophthalmic artery and eye ring on DSA before
medicine
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Figure 5. Ophthalmic eye ring enhancement after medicine
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Figure 6. Suture the skin incision
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Figure 7. The skin incision healing after surgery
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Table 1. General information of two groups
=1 MEBREN—RER

4 A(n = 26) 41 B (n=24) P
RS (4F) 56.25 + 13.23 54.33 + 11.57 0.58
P53 (%) 11 (42.31) 10 (41.77) 0.49
KA () 21.97 £13.29 21.97 £10.13 1.00

TR [ E btk : A-Ret < 15 s AL R 2 53 3CHE 2 s AR AR A i 30, RIS IE W s A-Ret
BURITHIATRIALE 16~20 s LAWY, MR s ik #5- SCRE I 1) 3~8 s AL A-Ret BUBUR YT A A
H45 >21s, YRR RBIKE TR R > 95 AT 3) KALIE, Juk. T3, Hidg/20
cm, 0.02, 005, 0.1, 0.12, 0.15, 0.2, 0.25....0.6 LA E5EZlHToR, ARG ZIEA 147, LhGIT R
By 3 4T LA LN, BARTT IR S 2 AT A AL T8I RTIR AL 1 AT AN BT B TS

GiitJrik: AEEERE TSI, LA Microsoft Excel #FiEAT AL, SPSS 13.0 ril i (1T 4t it
BEEE, SR RO PIREA I o KB, LUK PIREAIGHLIN t K30, $9DAP < 0.05 AH Gt 5.
RTE TR, TR BB T 2 LR OR P < 0.05 W ERA SR

3. R

PIEH S IR TT B BE VT AR a8 SR R AR ) 11 A I e R P Py L A B A T I RRERE, TG RIRYE
BRE, BRI AE . B 2 — AR A R A i R 2R A R IR RS, S WIRERETR YT SR R

1) A H 26 I8 2 L3Ik S 4 AN IRAS ), 4 ) S TR 1L I 5 (DSA) IR B ik s R AT
N SIS B K TC 5 . ST T BV N BT 2945 PR Ja SRR A LR 1 B H AR R L
ARSI A B bk P 2E, 25 BIRR Bk S Loy SO RAE IR IN IR FIER IR B 12, 5 93.3%. B 41 24 HliAT M~ NG IT
J&i DSA #5235 DLAR 50 fik B 34 S 8RR A I DOoRTHR R 02 3% 15 100%, W5 20 G ¥ 3 M 22 5% (P > 0.05).

2) FFA K45 . A ZH 26 b S 17 1, 5 63%. X7 B, 5 26%. 36, & 11%; WK
8(a) i1 8(b)terl & 9(a)F1 & 9(b)iwAe)a; B 4 24 57 B4k 15 %1, 5 62.5%. W.IK 10(a)F1&E 10(b)
WRERT. B 1) 11(0)B R, G207 B, 5 29.2%. TR 2 6, 15 8.3% A. B IALIEIARIT R G FFA
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Figure 8. The fundus and FFA of ophthalmic artery in a patient with retrograde before interventional thrombolysis treatment.
(a) Color fundus shows retinal edema with macular cherry red; (b) FFA shows retinal arterial retrograde filling on 22 sec
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Figure 9. The fundus and FFA of ophthalmic artery in Figure 8 patient with retrograde thrombolysis after interventional
treatment. (a) Color fundus shows retinal edema fade away after intervention; (b) FFA shows retinal artery filling on 13 sec
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PBkEFFRE

F=PH Q0380 R_

(b)

Figure 10. The fundus and FFA of ophthalmic artery in a patient with anterograde before interventional thrombolysis treat-
ment. (a) Color fundus shows retinal edema; (b) FFA shows retinal artery filling start on 38 sec.
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Figure 11. The fundus and FFA of ophthalmic artery in the Fig. 10 patient with anterograde thrombolysis after
interventional treatment. (a) Color fundus shows retinal edema fade away after intervention, minor bleeding in the
temporal region around optic disc; (b) FFA shows retinal artery filling start on 14 sec
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A e (P > 0.05).

3) MAKEER: A 26 IR ER 11 KRR, 5 41%. A2 13 HR, 5 48%. LRk 3 R, 5 11%:;
B2 24 HERH AL 10 HER, 5 41.7%. AR 11 HHR, 5 45.8%. XL 3 HHR, 5 12.5%. A, B H4TE
Il RTT R340 b kR 6 22 53 (P > 0.05) (4 2). A i —4il DSA i& i R R F e AL, RJF FFA NG
i, BJEZ CTA KT o HR [A) 00 250 9 Bl ik BHL2E (1] 12).

4. Wi

iR _F CRAO RIm LA SEAU A6, S i 2 mh ) B VA A PR e R VR 97 I TR 7 72 4.5 /NP, CRAO 3l fik
PRV AR R U i AR R AR — R R TR T AT B SR A R AT . AR B 5K R Ve T8 S A
TE—ANEANAIS E ZEIR, 7E EAGLE B 7t CRAO B3 B AR B IR TIN (8] 12.78 /i), it
VR YT I T [11].

W CRAO I3l ik A VA AR AE HC 70 L A8 3 5 P AT e 13V IR 3 Jhk mlask £ 1k S 30 Bk A T /e N ki
J7, BARHTSERRES E300K. BUSshik. SRk / IR, RAPEESE LT IX Bk R
L RTFBVE . RS ISRk 2 A Bl ke 2 H I AN R 25 40t P B A ke ) P L P BT T 0
I 2T E (1 RS, A 0o o B IR o R I R A TS B i H I 25 7% R R R (1) R AR 0N 4%, AR FEMRR
A2y 37.1% [11] [12] [13], B 41 1 Bl Hp k2B i I = 2R SR IR R A, 22 dia T 5 e . Rl
AT A NARBIAT AU CT 7RI Il B ik Bzl &k« Fi P 20 kR 55 S5 0 2 B ™ B 5 ROIE
FARFMFART GG EERT 2 —, RN ERER I R . G5k —FA e &4 5 oK
B R T P LA 2 B A PRI e A PN 1 R RO AN R B R AR, A O A i E
(1328 B B AR VR YT I TR R S Bk P VAR DR FRATTIR B #h 2R, A ARHE A 2L [FIE R

AR LH B 1) 2 AR BN AT A NSRS AR B BEAS B RUAT A ARSI 1/10, RIS Z0EN
JE 1A R T IR 3 ik sl 250 P 2 Bk Se 4 e 45 a3 et i 36 3 IR 20 ik s 350 P sl Bk ) 0 48 A 2 3k N AR Y
BN, AR 2P AN3E N IR BN ik 22 A1 B AR P I3 o BT RE I8 38 5 (DS A)IE SEIR B ik /s R
U, FAZIRKABUSSIBKIC R5, B IEHE A NI R 4R A, R A S REHA R G HE

KA, RJGTEHENARBR G5
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Figure 12. The internal carotid artery occlusion on MRA ipsilater-
al with the affected eye
B 12. MRA & RHHR [E1U 5 P 5 Bk FEL 2

Table 2. Comparison between two groups of postoperatively therapeutic effectiveness in visual acuity, DSA, and FFA
= 2. LB f5 DSA, FEA ML 1 HITE T 2R

Group A Group B 2
A (n = 26) (n = 264) < P
AR 24 (92.3%) 24 (100%)
DSA, n(%) 2.08 0.25
T 2 (7.7%) 0
BRCE R 17 (65.4%) 16 (66.7%)
FFA, n(%) Bk 7 (26.9%) 6(25%) 3.09 0.21
TR 2 (7.7%) 2(8.3%)
41l £
AR, BEAK 11 (42.3%) 10(41.7%) 0.25 0.88

n(%)

FFA J& H Al E 06 B WL BRAEA RS BT SE AN 7%, & F15E CRAO it S if T AR I B F-Be
[91, PIZHL FFA SomAL X RS {7 A W S 1 B2 R 45 AL Zh BE R 50 o 22 5, TESKHR B BKIEAT A AV AR AAN
HHUBAT /e NIRRT CRAO AMHRIZUR ;. WAL E ZW B NIGYT 25 B I 70 24 W IR 20 bk f e
Y SCHORLEP N PRANARIA B, BEVTEE R U] A Az aethe, SRRBIGEAT A NIRRT SN CT
S LERE R A A O ARA AT, MO R T AR RO I 1], BT R ARSI AT A N T R AR Bl iR
HE 73 52 Hh 5 T HEAT #R A A BB LS D9 HE L2 Bk AN 25 _E S Ik [1A]HE b 20 kAR 5 BOR T HL IS B4, 5 4
NEZVRHE . RCIIHLERA, T 2 B ikEO E e BB THE B3Rk, 5T FEMA, MR,
Ve 2 BB AT N IR B RIS AT/ NI REIRST CRAO MU EILMAE[15], SEMANGKAWMEEN, R¥F
T 3 e R R A WLV 24 SN (R AL R S K LA R AR AL, TR, 54T . ol P IR Bl bk e ade 3 4 35
WBIIIKIBAT S NIEREAR, IR EGRIRBNBKIEAT A NTEREAR, #RF ZRRHI RO 22, DAE B TEZ,
1M IR BN AR AT A NIE AR T ER R R BN S 2 K EW AR, AR TR 98, BEEd
TERSERTH, AL HMSE R MBI, kR ERI A, EEER.

B AFTHE RSB ITAT A NG R B 45 24, FRATBIAL IR BN BRI AT 486 5/ A VR
1177 FHLAE PRSI G T SR O 1 —RioHT B8 2575 3%, AEI6 77 ML o Sz K BH %€ (CRAO) H BLA A7 R E AN 22
Ak, B RMREN KL R 5 SR A, FHRIRBN K> SRR GG & R B 77 2= — AN AR R, A — e
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