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Diagnostic Utility of Retinal ThicknessIntroduction
• Central retinal artery occlusion (CRAO) is an ophthal-

mic emergency that causes sudden, painless monocular 
vision loss from acute retinal ischemia

• Many  reperfusion  approaches  target  a  narrow  time 
window, often around 4.5 hours, and benefit decreases 
with longer ischemia duration

• These challenges create a need for objective retinal bio-
markers that estimate ischemia duration and injury severity 
to guide triage, prognosis, and treatment decisions

This review synthesizes the evidence on OCT derived retinal 
thickness in CRAO as a diagnostic and prognostic biomarker 
by pooling affected versus fellow eye differences and associa-
tions with final visual outcomes.

Methods
Databases: Ovid MEDLINE, EMBASE, Web of Science, 
and CENTRAL searched from inception to February 3rd 
2026. Dual reviewers screened, extracted data and complet-
ed risk-of-bias assesments.

Outcomes:
• Retinal thickness difference between CRAO affected eyes 
and fellow eyes

• Association  between  early  retinal  thickness  and  final 
BCVA outcome

Thickness Constructs and Definitions:
1. Central macular thickness (CMT) (1000µm) via OCT 
ETDRS maps sector → ILM to Bruch’s membrane

2. Central foveal thickness (CFT) measured with manual 
calipers → ILM to the retinal pigment epithelium (RPE)

Inclusion Criteria Exclusion Criteria

• Clinical CRAO diagnosis
• OCT retinal thickness 
reported

• Acute symptom onset to 
OCT time (0-7 days)

• Correlation to final BCVA

• Non human studies
• Non English studies
• Case reports
• Conference abstracts
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-analyses flow diagram

showing included studies.

Figure 2. Forest plots of paired mean differences in retinal thickness between CRAO eyes and fellow eyes. Panel A shows central foveal thickness (CFT) and Panel 

B shows central macular thickness (CMT). For each study, the mean difference is calculated as CRAO eye minus fellow eye, with 95% confidence intervals. Random 

effects models were used to pool mean differences.

Discussion
• CRAO eyes showed thicker macula and fovea than fellow eyes in pooled paired analyses, supporting acute retinal edema as a consistent early OCT finding.
• Baseline thickness showed a positive pooled correlation with final BCVA, meaning thicker retina at baseline tended to align with worse final vision.
• Standardized reporting of biomarkers is needed, including clear construct definitions, segmentation boundaries, and measurement across devices and software.
• Mixed treatment pathways across studies limit interpretation because differences in symptom onset timing, follow up, and interventions such as IAT, HBOT, 

and conservative care can influence both OCT appearance and visual outcomes.
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Study CRAO Eyes Treatment  Follow-up  Correlation  Weight  r [95% CI] A: Central Foveal Thickness (CFT)

Ikeda 2010*

Kim 2018

Lee 2024*

Matthe 2020†*

Sano 2025 PGE1

Sano 2025 Control

Wang 2025b

Yilmaz 2019

10 NR 8 mo Spearman 4.38% 0.49 [-0.20, 0.85]

12 Conservative  27 mo Spearman 6.63% 0.05 [-0.54, 0.61]

29 HBOT 6 mo Pearson 16.25%  0.18 [-0.19, 0.52]

32 NR 11 mo Spearman 18.13%  0.54 [0.23, 0.75]

4 PGE1 1 mo Pearson 0.63% 0.91 [-0.41, 1.00]

6 Mixed 1 mo Pearson 1.88%  -0.02 [-0.82, 0.80]

63 Conservative 1 wk -2 mo  Spearman 37.50%  0.41 [0.18, 0.60]

28 Mixed 11 mo Pearson 15.63%  0.33 [-0.05, 0.63]

Total (95% CI) 184 100.0% 0.39 [0.23, 0.56]

Study CRAO Eyes Treatment  Follow-up  Correlation  Weight  r [95% CI] B: Central Macular Thickness (CMT)

Ahn 2015

Chen 2016

Chen 2011*

Kim 2018

Schmidt 2006*

Suzuki 2022*

Wang 2025a

134 Mixed 12 mo Pearson 32.75%  0.47 [0.33, 0.59]

15 Conservative 11 mo Spearman 3.00% 0.17 [-0.37, 0.63]

29 Conservative 6 mo Spearman 2.00% 0.53 [-0.10, 0.86]

12 Conservative 27 mo Spearman 2.25% 0.54 [-0.05, 0.85]

11 NR 6 mo Spearman 2.00%  0.25 [-0.41, 0.74]

21 PGE1 3 mo Spearman 4.50%  0.16 [-0.30, 0.55]

217 IAT 1 wk Spearman 53.50%  0.42 [0.30, 0.52]

Total (95% CI) 421 100.0% 0.45 [0.36, 0.55]

Heterogeneity: Chi2 = 3.62, df = 6 (P = 0.73); I2 = 0.00%

Overall effect: P = < 0.0001 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1
Heterogeneity: Chi2 = 5.52, df = 7 (P = 0.60); I2 = 0.00%

Overall effect: P = 0.0008 -0.4 -0.2 0 0.2 0.4 0.6 0.8 1 Correlation (r) baseline CFT or CMT vs final BCVA (logMAR)

Correlation (r) baseline CFT or CMT vs final BCVA (logMAR)

Figure 3. Forest plots of pooled Fisher’s Z correlations between baseline retinal thickness and final best corrected visual acuity (BCVA, logMAR) in CRAO. Panel A shows central foveal thickness (CFT) and Panel B shows central macular thick-

ness (CMT). Each row reports n, the correlation coefficient r with 95% confidence interval (back transformed from Fisher’s Z), correlation type (Spearman or Pearson), treatment cohort, and follow up duration. Correlations were transformed 

to Fisher’s Z for meta analysis and pooled using random effects models, then back transformed to r for display.

A: Central Foveal Thickness (CFT)

Abdellah 2019 306.5 27.9 15 255.2 13.3 15 21.4% 51.30 [35.66, 66.94]

Gao 2026

Ikeda 2010

327.8 35.9 30

231.0 47.0 10

240.3 5.19 30

195.0 15.0 32*

22.5% 87.47 [74.51, 100.43]

15.0% 36.00 [5.42, 66.58]

Kim 2018 241.3 80.2 12 216.5 17.3 12 9.8% 24.80 [-21.62, 71.22]

Matthe 2020† 309.5 197.5 71 229.3 62.3 71 9.4% 80.26 [32.10, 128.42]

Wangb 2025 280.3 124.5 63 219.2 14.6 63 14.9% 61.10 [30.15, 92.05]

Yilmaz 2019 293.1 159.0 28 196.4 26.1 28 7.0% 96.70 [37.02, 156.38]

Total (95% CI) 229 251 100.0% 61.89 [39.03, 84.75]

Heterogeneity: Chi2 = 21.91, df = 6 (P = 0.0013); I2 = 67.90%

Overall effect: P = 0.0006

CRAO Fellow

Study Mean SD Eyes Mean SD Eyes Weight Mean Difference [95% CI]

Study B: Central Macular Thickness (CMT)

Chen 2011 299.0 76.0 11 195.0 26.0 11 34.5% 104.00 [56.53, 151.47]

Kim 2018

Siebert 2022

317.3 99.8 12

332.6 71.2 56

261.1 19.0 12

296.5 86.0 56

26.5% 56.20 [-1.28, 113.68]

42.1% 36.10 [6.86, 65.34]

79 100.0% 62.79 [-25.69, 151.26]Total (95% CI) 79

Heterogeneity: Chi2 = 5.70, df = 2 (P = 0.058); I2 = 63.41% 

Overall effect: P = 0.093
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