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Abstract: 
Central retinal artery occlusion (CRAO) is an ophthalmic emergency, most commonly caused
by an embolism, usually from the carotid arteries. It can be considered as an acute stroke of
the eye, and is an ocular analogue of cerebral stroke. The incidence of CRAO is estimated to
be 1 in 100 000 people. Risk factors include hypertension, carotid atherosclerosis, structural
cardiac pathology, coronary heart disease, cerebral vascular accident, and diabetes mellitus.
CRAO usually presents with a sudden, painless loss of vision.
    52 - year old male was admitted to the Ophthalmology ER, reporting a painless monocular
vision  loss  in  a  right  eye  for two  days. After  such  a  long  time  from the  occurrence  of
symptoms, there weren’t any possible treatment methods for this patient, besides preventing
future embolic  events.  Ophthalmological  examination showed only a light perception in a
right eye and vision in the left eye was 1.0. Patient was diagnosed to identify risk factors of
CRAO:  hypertension,  hypercholesterolemia,  atherosclerosis  or  thrombophilia.  He  was

359

http://dx.doi.org/10.6084/m9.figshare.6990896
https://pbn.nauka.gov.pl/sedno-webapp/works/874193
http://ojs.ukw.edu.pl/index.php/johs/article/view/5846


qualified for a careful observation for the atherosclerotic risk factors and educated, that in
case  of  occurrence  of  the  similar  symptoms,  he  needs  to  report  to  a  Ophthalmologist
immediately. 
    Currently,  there are  two main types  of treating an acute  non-arteritic  CRAO: the first:
‘standard’,  non-invasive  method,  and  the  second:  using  the  thrombolytics  deployed
intravenously  or  intra-arterially.  Unfortunately,  they  couldn’t  be  used  to  treat  described
patient, since he has already been in a late phase of CRAO. 
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Introduction:
For the first time in the history, Central retinal artery occlusion (CRAO) was described  by
Von Graefe  in  1859[1].  CRAO is  an  ophthalmic  emergency,  most  commonly  caused  by
embolism, usually from the carotid arteries, while the heart is probably a source of ca. <10%
of emboli [2]. 74% of retinal emboli are made of cholesterol, 10.5 % of calcified material and
15.5 % of platelet fibrin [3]. It can be considered as an acute stroke of the eye, and is an
ocular analogue of cerebral stroke [4]. The incidence of CRAO is estimated to be 1 in 100 000
people. Moreover, 1 in 10 000 ophthalmological outpatients suffers from CRAO [5]. Risk
factors of CRAO include hypertension, carotid atherosclerosis, structural cardiac pathology,
coronary heart disease, cerebral vascular accident, and diabetes mellitus [6]. CRAO is a sign
of an end-organ ischaemia and often the underlying atherosclerotic  disease.  Moreover the
CRAO episode is a risk factor of a future cerebral stroke and ischemic heart disease. CRAO
usually  presents  with  a  sudden,  painless,  monocular  vision  loss  [4].  However,  when  the
cilioretinal artery is present, which occurs in ca.  49.5 % of patients,  the blood supply for
papillomacular  bundle  is  enough  to  preserve  the  central  vision  [7].  Patients  with  such
symptoms, should be carefully  evaluated for the artherosclerotic  risk factors and a family
history [8]. In a study, that included 240 patients with CRAO, within 7 days, early findings in
ocular evaluation were: retinal opacity in the posterior pole (58%), cherry-red spot (90%),
cattle trucking (19%), retinal arterial attenuation (32%), and optic disk oedema (22%) and
pallor (39%) [9]. 

Case report:
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Figure 1. OCT of retina with CRAO, edema of macula                          

Figure 2. Color photo of fundus with CRAO 

52 -  year old patient  was admitted to the Ophthalmology ER, reporting a painless
monocular  vision  loss  in  a  right  eye  for  two  days.  He  had  no  history  of  earlier
ophthalmological treatment,  and didn’t  visit  any other doctors. After the ophthalmological
examination, which consisted of  fundus examination and OCT,  physician confirmed Central
Retinal  Artery  Occlusion.  Unfortunately,  after  such  a  long  time  from the  occurrence  of
symptoms, there weren’t any possible treatment methods for this patient, besides preventing
future  embolic  events.  Patient  was  also  directed  to  a  Intern  Medicine  and  Cardiology
specialist,  to diagnose if he has a CRAO risk factors: hypertension,  hypercholesterolemia,
atherosclerosis or thrombophilia. Lab tests showed high level of Total Cholesterol, LDL and
TG (Table 1).
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Figure 3. OCT after 4 month of CRAO    

Figure 4. color photo of fundus after 4 month of CRAO
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Table 1. Lab test results of the patient.

Total  Cholesterol
(mg/dl)

LDL (mg/dl) TG (mg/dl) 

Result 318 ↑ 208 ↑ 307 ↑

Doctors prescribed Atorvastatin in a dose of 40 mg, to lower these parameters. During
a follow up appointment, fundoscopic examination showed signs of a deep ischemia - optic
nerve head was mealy. Ophthalmological examination showed almost no vision in a right eye
- the patient only had light perception from the nasal side and from the bottom. Vision in the
left eye was 1.0. The patient was qualified for a careful observation for the atherosclerotic risk
factors and educated, that in case of occurance of the similar symptoms, he needs to report to
a Ophthalmologist immediately. 

Discussion:

Without a doubt, CRAO must be considered as a ophthalmological emergency [4], and
for this reason, an effective treatment of this condition must be applied in an acute phase.
Potentially a time window for a efficient therapy is 6 hours [10]. The tolerance time of retina
for an acute ischemia has been evaluated in experimental studies on an elderly, atherosclerotic
and hypertensive rhesus monkeys [11]. The retina showed no detectable damage to CRAO for
97 min. After that, partial recovery was possible, if the ischemia is reversed up to 240 min
[11].  Analysing  the  natural  history  of  the  disease,  we  can  observe  that  in  some  cases
spontaneous visual improvement can occur in CRAO, but the extent of improvement depends
a lot on the type and duration of the CRAO [12]. Significant improvement occurs in only ca.
10% of people with spontaneous reperfusion [13].

In the case of presented patient, there was no chance for an effective treatment, as he
ignored acute symptoms of CRAO, and reported ca. month after incident. In this case, the
target should be a long-term treatment that allows to prevent other vascular ischaemic events
on the eye, or the other organ. Unfortunately, a few patients with CRAO are seen acutely,
which is a major barrier to effective treatment [14].

Currently, there are two main types of treating an acute non-arteritic CRAO: the first:
‘standard’,  non-invasive  measures,  and  the  second:  using  the  thrombolytics  deployed
intravenously or intra-arterially [4]. Possible options of treatment are presented in the table 2
[10]. 

There have been two randomised controlled trials, investigating ‘conservative’ CRAO
treatment  methods  [15],  that  showed,  that  oral  pentoxifylline  and  enhanced  external
counterpulsation may have a role in CRAO treatment. The efficacy of ‘conservative’ therapy
varies between 6 and 49%, and mean visual improvement rate 15-21%  [16]. However, these
therapies do not alter the outcome more than the natural history of the disease [13, 17].
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Local  intra-arterial  (IA) thrombolysis  has  been used in  CRAO since  1984.  It  was
described to be effective in some retrospective studies [18, 19]. However, in a prospective,
multicentre, randomized controlled trial EAGLE (The European Assessment Group for Lysis
in the Eye), which contained 85 patients with CRAO, there was no statistically significant
difference in clinical improvement between the lysis and standard therapy groups, and the rate
of  adverse events  was far  higher  in the  local  IA fibrinolysis  compared with the standard
therapy group [16]. 

Thrombolysis,  can  be  also  through  a  vein,  as  in  a  standard  ischaemic  stroke
thrombolysis protocol. This method, has a theoretical advantage of no need for specialized
interventional  radiology  set-up  and  lower  risk  of  hemorrhagic  complications  [20].
Disadvantages include risk of direct vascular injury, stroke, and longer procedural time [21].
Satisfying effect can be achieved, if the thrombolysis is administered within 6 hours [11]. 

Future studies of treating CRAO, must focus on the potential, life-threatening adverse
effects, and balance it with the eyesight-preserving benefits of thrombolysis [4]. 

Table 2. Treatment options for an acute CRAO [10]. 

Mechanism of action Group of drugs 

1. Increasing the blood oxygen content Vasodilators

Pentoxifylline

Inhalation of carbogen

Hyperbaric oxygen

Sublingual Isosorbide Dinitrate

2. Reducing  intraocular  pressure  and  hence  increase  the
retinal artery perfusion or help dislodge the embolus.

Ocular massage 

Anterior chamber paracentesis

Intravenous acetazolamide

Intravenous mannitol

Topical antiglaucoma medications

3. Reduction of retinal oedema Intravenous methylprednisolone

4. Lysing or dislodging the clot Nd YAG Laser Embolectomy

5. Help in thrombolysis of the embolus Intra-arterial  or  intravenous
thrombolysis

364



References:
1. von Graefes A. Ueber Embolie der Arteria centralis  retinae als Ursache plötzlicher

Erblindung. Arch Ophthalmol. 1859;5:136–157.
2. Babikian V, Wijman C, A, C, Koleini B, Malik S, N, Goyal N, Matjucha I, C, A,

Retinal Ischemia and Embolism . Cerebrovasc Dis 2001;12:108-113
3. Arruga  J,  Sanders  MD.  Ophthalmologic  findings  in  70  patients  with  evidence  of

retinal embolism. Ophthalmology 1982; 89:1336–1347
4. Varma DD, Cugati S, Lee AW, Chen CS. A review of central retinal artery occlusion:

clinical presentation and management. Eye. 2013;27(6):688-697. 
5. Rumelt  S,  Dorenboim  Y,  Rehany  U.  Aggressive  systematic  treatment  for  central

retinal artery occlusion. Am J Ophthalmol. 1999;128:733–738.
6. San-Ni  Chen;  Chen-Cheng  Chao;  Jiunn-Feng  Hwang;  Chung-May  Yang.  Clinical

manifestations  of  central  retinal  artery  occlusion  in  eyes  of  proliferative  diabetic
retinopathy  with  previous  vitrectomy  and  panretinal  photocoagulation.  Retina
(Philadelphia, Pa.). 2014; 34(9):1861–1866,

7. Justice J, Lehmann RP. Cilioretinal arteries: a study based on review of stereo fundus
photographs and fluorescein angiographic findings. Arch Ophthalmol. 1976;94:1355. 

8. Savino  PJ,  Glaser  JS,  Cassady  J.  Retinal  stroke:  is  the  patient  at  risk.  Arch
Ophthalmol. 1977;95:1185.

9. Hayreh  SS,  Zimmerman  MB.  Fundus  changes  in  central  retinal  artery  occlusion.
Retina. 2007;27:276–289.

10. Cugati  S,  Varma DD,  Chen CS,  Lee  AW. Treatment  Options  for  Central  Retinal
Artery  Occlusion.  Current  Treatment  Options  in  Neurology.  2013;15(1):63-77.
doi:10.1007/s11940-012-0202-9.

11. Hayreh SS, Zimmerman MB, Kimura A, Sanon A. Central retinal artery occlusion:
retinal  survival  time.  Exp  Eye  Res.  2004;78:723–736.  doi:  10.1016/S0014-
4835(03)00214-8.

12. Hayreh SS, Zimmerman MB. Central retinal artery occlusion: visual outcome. Am J
Ophthalmol. 2005;140 (3:376–391.

13. Atebara  NH,  Brown  GC,  Cater  J.  Efficacy  of  anterior  chamber  paracentesis  and
Carbogen in treating acute nonarteritic central retinal artery occlusion Ophthalmology
19951022029–2034.discussion 2034–5.

14. Biousse V, Calvetti O, Bruce BB, Newman NJ. Thrombolysis for central retinal artery
occlusion. J Neuro-Ophthalmol. 2007;27:215–230.

15. Fraser  SG,  Adams  W.  Interventions  for  acute  non-arteritic  central  retinal  artery
occlusion. Cochrane Database Syst Rev. 2009;1:CD001989.

16. Schumacher M, Schmidt D, Jurklies B, Gall C, Wanke I, Schmoor C, et al. Central
retinal artery occlusion: local intra-arterial fibrinolysis versus conservative treatment,
a multicenter randomized trial Ophthalmology 20101171367–1375.e1361. 

17. Mueller AJ, Neubauer AS, Schaller U, Kampik A. Evaluation of minimally invasive
therapies and rationale for a prospective randomized trial to evaluate selective intra-
arterial lysis for clinically complete central retinal artery occlusion. Arch Ophthalmol.
2003;121:1377–1381.

18. Schumacher M, Schmidt D, Wakhloo A. Intra-arterial fibrinolytic therapy in central
retinal artery occlusion. Neuroradiology. 1993;35:600–605.

19. Schmidt DP, Schulte-Mönting J, Schumacher M. Prognosis of central retinal artery
occlusion:  local  intraarterial  fibrinolysis  versus  conservative  treatment.  Am  J
Neuroradiol. 2002;23:1301–1307.

365



20. Hacke W, Kaste M, Fieschi C, Toni D, Lesaffre E, von Kummer R, et al. Intravenous
thrombolysis  with  recombinant  tissue  plasminogen  activator  for  acute  hemispheric
stroke. JAMA. 1995;274:1017–1025.

21. Arnold  M,  Koerner  U,  Remonda  L,  Nedeltchev  K,  Mattle  HP,  Schroth  G,  et  al.
Comparison of intra-arterial thrombolysis with conventional treatment in patients with
acute central retinal artery occlusion. J Neurol Neurosurg Psychiatry. 2005;76:196–
199.

366


