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Purpose: To present clinical features of central retinal artery occlusion (CRAO) following retrobulbar anesthesia 

for intraocular surgery. 

Methods: This observational case series describes 5 consecutive patients with acute CRAO following retrobul-

bar anesthesia for intraocular surgery. Data collected for this study included subject characteristics, retrobul-

bar anesthesia technique, treatment type, initial and final best-corrected visual acuity, and other ophthalmolog-

ic examinations. 

Results: Mean subject age was 67.0 ± 8.2 years (range, 53 to 72 years). All patients had one or more vascular 

risk factors (e.g., hypertension, cerebral infarction, carotid artery stenosis) and presented with acute vision loss 

1 day after uneventful intraocular surgery (cataract surgery in 2 eyes and vitrectomy in 3 eyes). All 5 patients 

received retrobulbar anesthesia during surgery, 4 of which involved the use of a sharp needle. No immediate 

complications were noted during intraocular surgery. Final visual prognosis was poor (from finger count to no 

light perception) although intraocular thrombolysis was attempted in 3 patients.

Conclusions: Iatrogenic CRAO is a potential complication of retrobulbar anesthesia for intraocular surgery in 

elderly patients with vascular risk factors. Unfortunately, this complication can lead to severe vision loss. We 

conclude that retrobulbar anesthesia for intraocular surgery should be performed with great care and special 

consideration for elderly patients with vascular risk factors.
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Central retinal artery occlusion (CRAO) is an acute vas-
cular event that causes painless and sudden visual loss in 
the affected eye [1]. It develops when the central retinal ar-
tery is occluded with emboli, which results in a retinal in-
farction (similar to a cerebral infarction) [1]. The incidence 

of CRAO is low, approximately 5 per 100,000 person-years 
in people over 50 years of age [2]. Individuals with cardio-
vascular disease are at a higher risk for developing CRAO 
[3]. Iatrogenic CRAO is rare but can occur during cosmetic 
facial filler injection, retrobulbar anesthesia, embolization 
treatment, and head and neck drug injection [4-7]. Retrob-
ulbar anesthesia has been used for years in intraocular sur-
gery. Complications related to this procedure (retrobulbar 
hemorrhage, direct optic nerve trauma, scleral perforation, 
and CRAO) are rare, but may lead to dramatic and perma-
nent vision loss if they do occur [8,9]. 
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Despite the occurrence of numerous CRAOs following 
intraocular surgery with retrobulbar anesthesia [8,10-14], 
clinical features of this condition, including detailed oph-
thalmologic evaluations, cerebrovascular imaging, and visu-
al outcomes after treatment, are not well documented. We 
report a case series of 5 patients who developed CRAO after 
uneventful intraocular surgery with retrobulbar anesthesia.

Materials and Methods

This study was approved by the institutional review 
board of Seoul National University Bundang Hospital. 
Electronic medical records of consecutive patients who 
visited Seoul National University Bundang Hospital be-
tween November 2008 and August 2014 were reviewed for 
study eligibility. Inclusion criteria included acute non-arte-
ritic CRAO that was newly diagnosed with fundus photog-
raphy and/or fluorescein angiography within 1 day of in-
traocular surgery. Following the diagnosis of CRAO, some 
patients underwent super-selective intra-arterial thrombol-
ysis with urokinase and tirofiban within 24 hours of symp-
tom onset as a standard-of-care procedure. Informed con-
sent was obtained from patients for this procedure.

Data collected included ocular and/or systemic disease 
presence, demographics, preoperative ocular abnormali-
ties, anesthesia technique (i.e., anesthetic agent, anesthetic 
dose, needle type), treatment type, initial and f inal 
best-corrected visual acuity, and follow-up duration. Each 
patient underwent a complete ophthalmologic evaluation, 
including spectral domain optical coherence tomography, 
fluorescein angiography, and electroretinography. Systemic 

risk factors were also assessed and, in patients who under-
went intra-arterial thrombolysis, cerebrovascular status 
was evaluated using transfemoral cerebral angiography.

Results

A total of 5 patients (2 men [40%] and 3 women [60%]) 
met all inclusion criteria (Figs. 1-5). Patient demographics 
and clinical characteristics are summarized in Table 1. A 
total of 3 (60%) patients had isolated CRAO and 2 (40%) 
patients had CRAO with ophthalmic artery occlusion. The 
mean patient age was 67.0 ± 8.2 years (range, 53 to 72 
years). All patients had one or more vascular risk factor, 
including hypertension, diabetes, prior cerebral infarction, 
myocardial infarction, and/or carotid artery stenosis. All 
patients presented with acute visual disturbance noted 
when they removed their eye patches 1 day after unevent-
ful intraocular surgery. There were 2 (40%) patients who 
underwent cataract surgery (phacoemulsification and pos-
terior chamber intraocular lens implantation) and 3 (60%) 
patients who underwent vitrectomy (1 patient with air). 
Patients were managed with observation (1 case), anterior 
chamber paracentesis (1 case), or intra-arterial thromboly-
sis (3 cases). In the 3 patients who underwent intra-arterial 
thrombolysis, transfemoral cerebral angiography revealed 
ophthalmic artery stenosis in 1 case, internal carotid and 
ophthalmic artery stenosis in 1 case, and no steno-occlu-
sive or remarkable lesions in 1 case. Mean follow-up dura-
tion was 1,139.4 ± 710.1 days (range, 4 to 1,807 days) and fi-
nal visual outcome was poor in all patients. At the last 
follow-up visit, best-corrected visual acuity was no light 

Fig. 1. Images of patient 1 who underwent cataract surgery (phacoemulsification and posterior chamber intraocular lens implant) with 
retrobulbar anesthesia. (A) Fundus photograph showing a cherry-red spot. (B) Fluorescein angiogram showing decreased choroidal perfu-
sion and delayed filling of the retinal artery and vein. (C) Internal carotid angiogram showing stenosis of the right ophthalmic artery (arrow) 
and a tortuous proximal ophthalmic artery.
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Fig. 2. Images of patient 2 who underwent vitrectomy, endolaser, and intravitreal air injection for proliferative diabetic retinopathy vitre-
ous hemorrhage. (A) Fundus photograph obtained 3 days after intraarterial thrombolysis. A cherry-red spot, retinal edema, and multiple 
retinal hemorrhages are apparent. (B) Spectral domain optical coherence tomography image obtained 3 days after intra-arterial throm-
bolysis. Increased reflectivity and inner retinal thickness (including the central macula), along with decreased outer retina reflectivity, are 
apparent. (C) Internal carotid angiogram showing severe stenosis of the right cervical internal carotid artery (arrow) and the ophthalmic 
artery.

A B C

Fig. 3. Images of patient 3, who presented with severe visual decline resulting in no light perception after vitrectomy with retrobulbar 
anesthesia for proliferative diabetic retinopathy and vitreous hemorrhage. All images were taken 7 days after surgery. (A) A cherry-red 
spot and severe arterial narrowing and sclerosis are observed in the fundus photograph. (B) Early-phase (2 : 11) fluorescein angiogram 
showing poor arterial filling. (C) Increased reflectivity and thickness of the inner retina are apparent in spectral domain optical coherence 
tomography. (D) Standard electroretinogram (ERG) in the left eye showing decreases in both scotopic and photopic wave amplitude.
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perception in 2 eyes, light perception in 1 eye, and the abil-
ity to count fingers in 2 eyes.

Discussion

Despite various modifications in retrobulbar anesthesia 
methods, blindly inserting a needle into the retrobulbar 
space is still necessary and can result in vision-threatening 
complications [15]. Many previous articles have reported 
iatrogenic CRAO following retrobulbar anesthesia (Table 2) 
[5,8,10-12,14,16-18]. In these reports, 10 of 17 cases oc-
curred following intraocular surgery (cataract surgery or 
vitrectomy). Because no CRAOs were observed following 
intraocular surgery without retrobulbar anesthesia, the 
main cause of CRAO is thought to be retrobulbar anesthe-

sia and not the intraocular surgery itself. As in the 5 cases 
reported here, the majority of previously reported cases 
had a poor visual outcome.

The mechanism of iatrogenic CRAO associated with ret-
robulbar anesthesia is not well understood. Klein et al. [5] 
suggested that direct central retinal artery trauma and 
pharmacologic and/or compressive anesthetic agent effects 
resulted in retinal vascular occlusions following retrobul-
bar anesthesia. Morgan et al. [13] also described mecha-
nisms of vascular obstructions associated with retrobulbar 
anesthesia. They believe that trauma of and partial anes-
thetic injection into the central retinal artery resulted in 
embolization of the retinal circulation. Additionally, injec-
tion of anesthetic agents into the optic nerve sheath may 
occlude both the central retinal artery and vein [9,12,13,19]. 
Because central retinal vein occlusion was not observed in 

Fig. 4. Images of patient 4, who underwent vitrectomy under retrobulbar anesthesia for treatment of epiretinal membrane. Preoperative 
best-corrected visual acuity was 20 / 32 in the right eye. One day following surgery, best-corrected visual acuity was at the level of “hand 
motion” in his right eye. (A) Fundus photograph 1 day after surgery, showing a cherry red spot and marked inner retinal edema in the 
macula. (B) Early-phase (20 seconds after fluorescein injection) fundus fluorescein angiography 13 days after surgery, showing a mild de-
lay in arteriovenous transit time and multiple patchy capillary nonperfusion in the posterior pole. (C) Goldmann visual field test obtained 
5 months after surgery, indicating the presence of a central scotoma.

A B C

Fig. 5. Images of patient 5, who underwent cataract surgery (phacoemulsification and posterior chamber intraocular lens implant) under 
retrobulbar anesthesia and presented with visual decline 1 day after surgery. (A) Fundus photograph 1 day after surgery, showing a typi-
cal cherry red spot in the right eye. (B) Increased retinal reflectivity and internal retinal thickness are apparent in spectral domain optical 
coherence tomography. (C) Transfemoral cerebral angiogram performed 1 day after surgery, showing no definitive occlusion in the oph-
thalmic artery (arrow) or cerebral arteries.
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any of our patients, we consider optic nerve sheath hema-
toma to be an unlikely cause of CRAO in our patients.

Horven [20] and Vinerovsky et al. [21] documented that 
retrobulbar and peribulbar injection of anesthetic agent 
causes vasoconstriction of the ophthalmic artery and a 
subsequent reduction in ocular blood f low. We recently 
suggested retrograde embolic propagation through collat-
eral ophthalmic artery vessels as a mechanism for CRAO 

development following cosmetic facial filler injection [7]. 
Although injection agents and sites were different than 
those examined in this study, this phenomenon may still 
underlie CRAO development following retrobulbar anes-
thesia. Sharp needles were used in 4 of our 5 CRAO pa-
tients to deliver anesthetic, supporting the notion that di-
rect injury to the ophthalmic artery or its collaterals can 
result in CRAO. In 4 out of the 17 previously reported cas-

Table 1. Demographic and clinical characteristics of patients with CRAO following intraocular surgery

No. Age, 
sex Anesthesia

Vascular 
risk 

factors

Preoperative 
diagnosis

Operation 
name

Time 
interval 
between 

intraocular 
surgery 

and 
diagnosis 
of CRAO 

(day)

Treatment

Initial 
BCVA, 

IOP 
(mmHg)

Final 
BCVA

Follow-
up 

(day)

Retina in 
fellow-eye

1 72, 
M

Retrobulbar 
injection of 2 mL 
of 2% lidocaine 
with epinephrine 
(22-G, sharp 
needle)

HTN, 
cerebral 
infarction

Cataract PE & PCL 1 IAT NLP, 9 NLP 1,367 Normal

2 72, 
F

Retrobulbar 
injection of 3 mL 
of a 1:1 mixture 
of 2% lidocaine 
and 0.25% 
levobupivacaine 
(26.5-G, sharp 
needle)

HTN, 
DM, ICA 
stenosis, 
MI

Vitreous 
hemorrhage, 
proliferative 
diabetic 
retinopathy 

Vitrectomy, 
endolaser, 
intravitreal 
air 
injection

1 IAT NLP, 15 LP 4 Proliferative 
diabetic 
retinopathy

3 53, 
F

Retrobulbar 
injection of 3 mL 
of a 1:1 mixture 
of 2% lidocaine 
and 0.5% 
bupivacaine (25-
G, sharp needle)

HTN, 
DM, 
ESRD, 
cerebral 
infarction

Proliferative 
diabetic 
retinopathy, 
vitreous 
hemorrhage

Vitrectomy 7 Anterior-
chamber 
paracentesis, 
lowering 
IOP Mx

HM, 48 NLP 1,577 Proliferative 
diabetic 
retinopathy

4 72, 
M

Retrobulbar 
injection of 5 mL 
of a 1:1 mixture 
of 2% lidocaine 
and 0.5% 
bupivacaine (25-
G, sharp needle)

HTN Epiretinal 
membrane

Vitrectomy, 
epiretinal 
membrane 
peeling

1 None HM, 6 FC 1,807 Drusen

5 66, 
F

Retrobulbar 
injection of 2 mL 
of 2% lidocaine 
(23-G, blunt 
needle)

HTN Cataract PE & PCL 1 IAT HM FC 942 Normal

CRAO = central retinal artery occlusion; BCVA = best-corrected visual acuity; IOP = intraocular pressure; HTN = hypertension; PE & 
PCL = phacoemulsification and posterior chamber intraocular lens implantation; IAT = intraarterial thrombolysis; NLP = no light per-
ception; DM = diabetes mellitus; ICA = internal carotid artery; MI = myocardial infarction; LP = light perception; ESRD = end stage 
renal disease; Mx = medication; HM = handmotion; FC = finger count.



238

Korean J Ophthalmol Vol.29, No.4, 2015

Table 2. Summary of previous reports of central retinal artery occlusion after retrobulbar anesthesia (total of 17 cases)  

Study Age, 
sex

Vascular risk 
factors

Preoperative 
diagnosis Operation name Treatment

Time to 
treatment or 
visit (day)

Preoperative 
VA

Postoperative 
initial VA

Final 
BCVA

FU 
(day) Comment

Klein et al. 
(1982) [5]

19, F
43, F

33, F

59, M

DM
Sickle-cell 
hemoglobinopathy

Sickle-cell 
hemoglobinopathy

Carotid 
insufficiency

PDR
SCR

SCR

OIS with 
secondary 
glaucoma

Photocoagulation
Photocoagulation

Photocoagulation

Photocoagulation

Ocular massage
Ocular massage

None

AC paracentesis

Immediately
Immediately

1 

Immediately

20/50
NA

20 / 40

20 / 50

FC
HM

FC

NA

20 / 30
20 / 20

20 / 50

7
3

1

Reperfusion
Reperfusion

Reperfusion

Sullivan et 
al. (1983) 
[12]

60, M

81, F

67, F

Acetylsalicylic 
acid daily

Acetylsalicylic 
acid daily

NA

Cataract

Cataract

AACG

PE & PCL 
(cancelled)

Cataract 
extraction 
with AC IOL 
implantation

Surgical 
iridectomy

Kronlein lateral 
orbitotomy with 
nerve sheath 
decompression, 
carbogen  
inhalation,   
lowering              
IOP Mx

None

None

6 

2 

4 

20 / 60

NA

20 / 32

20 / 60

NLP

20 / 200

6 / 60

NLP

60

7

CRVO, optic 
nerve sheath 
hematoma, 
retrobulbar 
hemorrhage

CRVO, optic 
nerve sheath 
hematoma

CRVO, optic 
nerve sheath 
hematoma

Cowley et 
al. (1988)
[16]

30, F DM PDR Photocoagulation Ocular massage, 
AC paracentesis, 
sublingual 
nitroglycerin, 
inhalation of 
carbon dioxide

Immediately 20 / 80 NA Marked 
improvement 
in perfusion 
after 
treatment 

Mieler et 
al. (1990)
[14]

34, F None Cataract PE & PCL None 1 NA LP HM 150 CRVO, 
localized 
retinal 
detachment

Roth et al. 
(1988) 
[17]

38, M Sickle-cell 
hemoglobinopathy

Proliferative 
SCR

Photocoagulation None Immediately NA HM HM 365 Retrobulbar 
hemorrhage

Giuffre et 
al. (1995) 
[11]

61, M HTN Cataract Extracapsular 
cataract 
extraction

None 3 NA LP NLP 14 CRVO, 
massive 
vitreoretinal 
fibrosis

Torres et 
al. (2005) 
[10]

74, F

66, F

None

HTN

Cataract

Cataract

Extracapsular 
cataract 
extraction 
with IOL 
implantation 

Extracapsular 
cataract 
extraction 
with IOL 
implantation

None

None

1 

1 

NA

NA

LP

LP

CRVO

CRVO

Mameletzi 
et al. 
(2008)
[18]

78, F None Cataract Cataract surgery Lowering IOP Mx, 
anticalcic therapy, 
methylprednisolone

1 NA LP HM 30 CRVO, 
localized 
retinal 
detachment 

(Continuing)



239

EH Jung, et al. Iatrogenic CRAO Following Retrobulbar Anesthesia

es (Table 2), retrobulbar hemorrhage or optic nerve sheath 
hematoma were observed. Although the cause of CRAO in 
these 4 cases remains unclear, and direct central retinal ar-
tery compression cannot be ruled out, injury to the central 
retinal artery or its branches may have caused the forma-
tion of vascular emboli and CRAO.

It is known that CRAO is associated with vascular risk 
factors, including hypertension, cardiac disease, carotid 
artery disease, and cerebral infarction [3]. Given that all of 
our patients (Table 1) and most previously reported pa-
tients (Table 2) had one or more vascular risk factor, we 
conclude that pre-existing cerebrovascular disease may in-
crease the risk of developing iatrogenic CRAO following 
the administration of retrobulbar anesthesia.

This study is limited by the retrospective design and 
small sample size. However, to the best of our knowledge, 
the 5 cases included here make up the largest cohort of pa-
tients with retrobulbar anesthesia-associated CRAO in Ko-
rea. We hope that our detailed description of clinical fea-
tures and visual outcomes will be helpful to ocular 
surgeons. In conclusion, iatrogenic CRAO is a vi-
sion-threatening complication associated with retrobulbar 
anesthesia administered for intraocular surgery. Patients 
who are elderly and have one or more vascular risk factor 
may be at an increased risk for this complication. Although 
rare, patients should be educated on iatrogenic CRAO pri-
or to intraocular surgery with retrobulbar anesthesia. Pre-
cautionary measures (e.g., using a blunt needle) should be 
implemented to minimize the risk of iatrogenic CRAO, 
particularly in patients with vascular risk factors.
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