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SUMMARY 

  We review compliance and timeliness of completing the required imaging testing 
in patients presenting with an acute retinal artery occlusion in a strictly outpatient 
setting

  Mean time to imaging workup (TTW):
  ED: 2.20 days (± 1.10 STDM range 0-29) 
  Outpatient: 13.6 days (± 2.23 STDM range 0-149) 
  p=0.003 

  Our study gives objective data to and confirms the delay suspected in referring 
patients with acute symptomatic RAO for outpatient workup. 

  We recommended all outpatient ophthalmology and retina practices establish a 
relationship with a comprehensive or primary stroke center to facilitate urgent 
testing through an emergency department.



INTRODUCTION

  Acute retinal artery occlusion (RAO) is an urgent ophthalmic condition often 
indicative of ischemic or inflammatory pathology. 

  Patients diagnosed at an outpatient facility must then independently present to 
an emergency department (ED) or outpatient clinic to obtain the necessary 
systemic workup. 

  No prior objective data has been published on suspected delay in outpatient 
imaging testing.

  We review compliance and timeliness in completing the required imaging testing 
of patients initially seen in an outpatient setting.



METHODS

  A retrospective chart review was conducted from June 2009 to January 2019 at a 
tertiary, multiple-physician vitreoretinal practice (The Retina Institute, St. Louis, 
MO). 

  Inclusion criteria: 
  All patients presenting with an acute (<2 week duration) symptomatic RAO 

  Exclusion criteria: 
  Transient monocular vision loss 
  Amaurosis symptoms 
  No PCP documentation 
  Prior Emergency Department testing or referral 



METHODS

  Outcome variables:
  Completion rate of imaging workup (%)
  Time to complete workup (days) 

  Co-variates:
  Age
  Gender
  Systemic comorbidities
  Presenting visual acuity (< 20/200)
  Year of diagnosis
  Duration of symptoms
  Type of occlusion (branch retinal artery occlusion [BRAO] vs. central retinal artery occlusion [CRAO]) 
  Evidence of arterial emboli 

  Documentation of carotid vascular imaging and echocardiography was requested from each 
patient’s PCP, cardiologist or neurologist.

  Laboratory testing for inflammatory etiologies such as GCA  was not included in this study. 



RESULTS Baseline demographics of patients presenting with acute symptomatic retinal 
artery occlusion (n=147)

Age (years), STD 72.5 ±11.2
Gender

Males (%) 63 (42.9)
Females (%) 84 (57.1)

Type of RAO
CRAO (%) 62 (42.2)
BRAO (%) 85 (57.8)

Year of diagnosis 
2009-2015 29 (19.7)
2016-2019 118 (80.3)

Presence of retinal emboli 
Yes (%) 57 (38.8)
No (%) 90 (61.2)

Duration of symptoms (days), STDM 5.35 (.405)
Presenting visual acuity

>20/200 (%) 70 (47.6)
<20/200 (%) 77 (52.4)

Presence of comorbidities
Diabetes mellitus 

Yes (%) 44 (29.9)
No (%) 103 (70.1)

Hypertension
Yes (%) 95 (64.6)
No (%) 52 (35.4)

Hyperlipidemia
Yes (%) 58 (39.5)
No (%) 89 (60.5)

  147 patients were included in the 
study. 

  BRAO and CRAO were found in 85 
(57.8%) and 62 (42.2%) patients, 
respectively. 

  A majority (118 of 147, 80.3%) of 
patients in this study were 
diagnosed with a symptomatic RAO 
in or after 2016. 

  The mean duration of visual 
symptoms was 5.35 days (0.405 
STDM, range 0-14 days). 



RESULTS 

  132 of 147 patients (89.8%) completed at least 
one type of cardiovascular or carotid imaging.

  77 patients (52.3 %) were documented to have 
completed both carotid and echocardiographic 
imaging.  

  Of patients receiving at least one type of 
imaging:
  35 (23.8%) ED
  97 (66.0%) Outpatient

  Mean time to workup (TTW):
  ED: 2.20 days (± 1.10 STDM range 0-29) 
  Outpatient: 13.6 days (± 2.23 STDM range 0-

149) 
  p=0.003 

Type and site of imaging workup for patients presenting with acute 
symptomatic retinal artery occlusion

Type of workup P value

Any imaging (%) 132 (89.4)

All Neck Imaging (%) 118 (80.4)

Carotid (%) 99

CTA Neck (%) 17

MRA Neck (%) 2

Echocardiogram (%) 91 (61.9)

Both Neck/Head (%) 77 (52.3)

Location of referral

Outpatient (%) 35 (23.8)

Emergency Department (%) 97 (66.0)

Time to workup (Days)

Shortest time (STDM) 10.6 (1.71)

All Neck Imaging (STDM) 9.62 (1.49)

Carotid (STDM) 10.7 (1.7)

CTA neck (STDM) 4.71 (2.55)

MRA Neck (STDM) 0.5 (0.5)

Echocardiogram (STDM) 14.6 (2.93)

Time to soonest workup by location (days)

Emergency Department (STDM) 2.2 (1.01)

Outpatient (STDM) 13.6 (2.22) 0.003



RESULTS 

  Time to workup
  ED: 2.20 days (± 1.10 STDM 

range 0-29)
  Outpatient: 13.6 days (± 2.23 

STDM range 0-149)
  p=0.003



RESULTS 

Testing location
ED Outpatient Total P value

Type of RAO
CRAO 18 37 55 0.172
BRAO 17 60 77

Presence of retinal emboli
Yes 13 39 52 0.751
No 22 58 80

Duration of symptoms (days, 
STDM) 3.23, 0.603 6.12, 0.532 0.003

  Duration of 
symptoms upon 
presentation:
  ED 3.23 (± 0.603 

STDM) days
  Outpatient 6.12 (±

0.532 STDM) days 
  p=0.003

  Factors not 
influencing time to 
workup:
  Type of RAO (BRAO 

vs. CRAO)
  Presence of arterial 

emboli on exam 



DISCUSSION

  The risk of coincident ischemic stroke from symptomatic RAO ranges from 13.0-
37.3%.1,9-10

  AAO practice pattern guidelines (2016, 2019):
  Acute RAO should be referred immediately to an emergency department or stroke 

center due to the increased risk of central nervous system stroke.11-12

  2013 survey of 281 retina specialists, 82 % indicated he or she would pursue an 
outpatient imaging workup for an acute RAO.17

  Urgent same day ED workup following a TIA reduced the 90-day risk of recurrent 
ischemic stroke by 80% compared to similar cohort that underwent routine 
outpatient workup.14

  Early surgical intervention (< 2 weeks) in patients with severe carotid stenosis 
have the highest 5-year absolute risk reduction of ischemic stroke following TIA.16



DISCUSSION

  Strengths: 
  Relatively large sample size over 10 years 
  Documentation of a discrete time interval between 

presentation and testing
  Majority of patients (80.3%) seen after 2016

  Weaknesses:
  Retrospective single institution study 
  Recall of non-institutional medical records 
  No head imaging records requested 



CONCLUSION

  Our study gives objective data to the delay suspected in 
referring patients with acute symptomatic RAO for outpatient 
workup. 

  We recommended all outpatient ophthalmology and retina 
practices establish a relationship with a comprehensive or 
primary stroke center to facilitate urgent testing through an 
emergency department.
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