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[Abstract] Objective To analyze the clinical and imaging features of combined central retinal artery and
vein occlusion (CCRAVO) and analyze the correlation with visual acuity improvement. Methods An observational
case series study was conducted. Fifteen patients (15 eyes) diagnosed with CCRAVO in Shenzhen Eye Hospital from
December 2018 to May 2023 were enrolled. The best corrected visual acuity (BCVA), color fundus photograph,
optical coherence tomography (OCT) and fundus fluorescein angiography (FFA) at baseline and 3 months after
treatment were collected. Based on the results of FFA and OCT, 15 patients with CCRAVO were divided into groups
according to whether they had paracentral acute middle maculopathy (PAMM) in the inner retinal layer near the
central macula or not, with ischemic central retinal vein occlusion (CRVO) or not, and whether they had macular
edema or not. differences in various parameters between patients with different types of CCRAVO before and after

treatment were compared, and the correlation between clinical and imaging indicators in patients with CCRAVO was
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analyzed. This study was conducted in accordance with the Declaration of Helsinki. The study protocol was approved
by the Ethics Committee of Shenzhen Eye Hospital (NO. 2022-060-01), and written informed consent was obtained
from all patients.  Results Color fundus photography of patients with CCRAVO showed tortuous expansion of retinal
veins, dotted or patchy retinal hemorrhage, optic disc congestion or edema, cotton wool spots, atypical cherry-red
spots, and thin retinal arteries. FFA revealed a prolonged arm to retina circulation time of (16.2+9.2) seconds.
OCT showed PAMM and macular edema or serous retinal detachment. PAMM was found in 8 eyes, ischemic CRVO
in 4 eyes, and macular edema in 5 eyes. Three months after treatment, BCVA increased, and CRT decreased
compared with baseline in the PAMM group and the non-PAMM group, ischemic CRVO group and non-ischemic
CRVO group, macular edema group and non-macular edema group, and the differences were statistically significant
(all P<0.05). Three months after treatment, there was better BCVA and thicker CRT in the PAMM group than in the
non-PAMM group, and there was better BCVA and thinner CRT in the non-ischemic CRVO group than in the
ischemic CRVO group and in the non-macular edema group than in the macular edema group (all P<0.05). Baseline
central foveal thickness (CRT) was positively correlated with the patients” disease course (r=0.533, P=0.041); the
change in BCVA after treatment was negatively correlated with endpoint CRT (r=-0.585, P=0.022); the endpoint
CRT was negatively correlated with baseline BCVA (r=-0.520, P=0.047).
CCRAVO, the manifestations of CRAO and CRVO can occur simultaneously, and CRVO may play a more important
role in the development of CCRAVO. CCRAVO patients with PAMM, non-ischemic CRVO, and without cystoid

Conclusions In the early stage of

macular edema have a better visual prognosis after treatment.
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Figure 1 Clinical features of the fundus images of CCRAVO patient A: Color fundus photograph
of the right eye Dilated retinal veins, superficial retinal hemorrhages adjacent to the veins around the
optic disc, cotton wool spots in posterior pole, thickened macula with edema, and absent foveal reflex
were observed B: Wide-field color fundus photograph of the right eye Optic disc edema, tortuous and
dilated retinal veins, punctate hemorrhages in the peripheral retina, multiple deep retinal PAMM lesions
C: Wide-field color fundus

photograph of the left eye Pale optic disc, tortuous retinal veins, thin retinal arteries, small patchy

adjacent to the macula, and the cherry-red change were not obvious

hemorrhages in the superotemporal retina, several cotton wool spots accompanied by an atypical cherry-
red spot in the macular area were observed ~CCRAVO: combined central retinal artery and vein

occlusion; PAMM: paracentral acute middle maculopathy
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Figure 2 FFA imaging features of CCRAVO patients A: Dilated capillaries on the optic
disc surface, tortuous and dilated retinal veins, and extensive retinal capillary non-perfusion
areas B: Attenuated retinal arteries with delayed filling, tortuous retinal veins in the late phase
with multiple deep retinal hemorrhages blocking fluorescence  C: Late-phase FFA of the left
eye showing staining of the optic disc surface, attenuated retinal arteries, tortuous and dilated
retinal veins with vessel wall staining, and small retinal hemorrhages blocking fluorescence

CCRAVO: combined central retinal artery and vein occlusion; FFA: fundus fluorescein

angiography
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Figure 3 OCT imaging features of CCRAVO patients

Cystoid macular edema with outer foveal serous retinal detachment

A: Visible PAMM (triangle) B:
retinal detachment and intraretinal cystoid lowreflectivity spaces (blue arrow) CCRAVO:
combined central retinal artery and vein occlusion; OCT: optical coherence tomography;

PAMM: paracentral acute middle maculopathy

" P<0.05 (Pearson correlation analysis, n = 15)

2 CCRAVO £#& FFA SRS E AR E A D5k, 000 B kT ih 475k,

C: Outer foveal serous

CCRAVO ; # F fig v e 5

CCRAVO:

combined central retinal artery and vein occlusion; BCVA: best-corrected

visual acuity; CRT: central retinal thickness

2.3 ARHEZEA CCRAVO B FWRIFHTIG
“ESEIE

PAMM 41 5 J& PAMM 41 ik ifi 7Y
CRVO 454k fi i /9 CRVO 4 | #% B /K
Jif 20 5 TG B BE K i 41 FE 2k A-RCT 1
ER R E R = = V2 1 B0 -84
(¥ P>0.05)(F£2),

PAMM 40 5 JC PAMM 4697 il )5
AR A] 5 BCVA I CRT BAK M4 2%
¥R Gt % F X (BCVA: Fyy =
6.272, P = 0.032; F,,,, = 27.457, P <
0.001. CRT: F,, =5.991, P =0.049;
Foyw =13.360,P=0.003) , H o iGI7 )5 3
AH 2 4 BCVA 8 F R4 A, CRT
BNTHREAHE, ZERYAZITFEX
(¥ P<0.05);3R97 )5 3 I~ H PAMM 41
BCVA HE IR K CRT FEALE B & ;
PAMM £ BCVA L TJC PAMM 4, CRT
KFIC PAMM 41, 22 5 ¥4 Giit 248 X
(¥ P<0.05) (£ 3),

A CRVO 4l 53E#im % CRVO
IR 97 1T 5 AN [ B [A] A BCVA Fl CRT
SRR S A G B L (BCVA .
Fy=15.364,P=0.004;F,, =21.384,
P <0.001. CRT; Fy, = 17.131, P =
0.018; F,, =12.390,P=0.011), H
BITIE 3 A 2 N4 BCVA ¥4 T34k
{H,CRT ¥/NFHRLMH, 25 WA 51T
E L (¥P<0.05) 367 A3 H B



AR SR IR 2% R 2026 4F

27 A 44 E5 7T W Chin ] Exp Ophthalmol, July 2026, Vol. 44 ,No. 7 . 647 -

®2 AEIZEE CCRAVO B2EEL A-RCT MF#EkE TR
A8 L %R (x5, 8)
Table 2 Comparison of baseline A-RCT and venous return
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Note: (Independent samples t-test) CCRAVO: combined central retinal
artery and vein occlusion; A-RCT: arm to retina circulation time; PAMM:

paracentral acute middle maculopathy
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Table 4 Comparison of BCVA and CRT at different time points before and after treatment

between the ischemic CRVO group and non-ischemic CRVO group (xzs)
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B % CRVO 41 4 1.57+1. 11 1. 000, 67" 410.75£148.71  206. 00+56. 01 BRI E] 576 PAMM AR
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BCVA : Jie £ 8F 1A 7 5 CRT W0 19 5 v s 11 52 3
Note: BCVA: F,

roup

Fopp =17.131, P=0.018; F, =12.390, P=0.011; F . in=2.066, P=0.017. Compared with the respective
baseline, “P<0.05; compared with the non-ischemic CRVO group, "P<0. 05 (Two-way repeated measures ANOVA,

Bonferroni correction)
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Table 5 Comparison of BCVA and CRT at different time points before and after treatment
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CRVO: central retinal vein occlusion; BCVA: best-corrected visual acuity; CRT: central
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baseline, "P<0.05; compared with the non-macular edema group, "P<0.05 (Two-way repeated measures ANOVA,

Bonferroni correction)
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BCVA: best-corrected visual acuity; CRT: central retinal thickness
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