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Perioperative inner retinal infarction is a devastating cause of irreversible central 

visual loss.(1) The clinical presentations of this range from manifest features of 

central retinal artery occlusion (CRAO) through to a spectral-domain optical 

coherence tomography (SD-OCT) finding of subtle paracentral acute middle 

maculopathy (PAMM) with a normal fundus appearance.(1,2) The pathogenesis of 

the inner retinal infarction is unclear. It has most commonly been encountered 

following intraocular surgery, suggesting that the intraocular environment during a 

procedure may be an important potential causative factor. We report a case of CRAO 

with associated PAMM following extraocular surgery with peribulbar anaesthesia.  

 

A 73-year-old male underwent routine nasal pterygium excision and conjunctival 

autograft with additional biopsy of an area of conjunctivalisation of the temporal 

cornea in his left eye. His past medical history was unremarkable, specifically with 

no history of cardiovascular disease and he was a non-smoker. Preoperatively, his 

best-corrected visual acuity (BCVA) was 6/6 in the right eye and 6/9 in the left eye. 

An inferotemporal peribulbar injection of local anaesthetic consisting of 3ml of a 

mixture of lignocaine 2%, ropivicaine 0.8% and hyaluronidase 30 units / ml was 

performed. External compression was applied manually. Sedation consisting of 500 

micrograms of alfentanil was used prior to the local anaesthetic block. The patient 

was mildly hypertensive during the procedure, with blood pressure (BP) of 

approximately 160/80 throughout, but he remained normocardic. The surgery was 

uncomplicated. The patient had poor vision in the operated eye on removing the eye 

pad the next morning. BCVA was counting fingers (CF) and his intraocular pressure 

was 22 mm/Hg. The anterior segment had a normal postoperative appearance. 

Posterior segment examination revealed retinal pallor and oedema throughout the 

macula with a cherry red spot at the fovea (Figure 1). There was no evidence of 

emboli at the optic nerve head or within the retinal vasculature. SD-OCT showed 

retinal thickening and hyper-reflectivity of the middle retinal layers with sparing of 
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the outer retina. (Figure 2A) A provisional diagnosis of CRAO with associated PAMM 

was made. Investigations were performed to rule out an embolic or inflammatory 

cause. Serum inflammatory markers, carotid doppler ultrasound scanning, 

electrocardiography, transthoracic echocardiography and computed tomography of 

the brain were all reported as normal. The patient was found to be consistently 

hypertensive at follow up appointments, but workup up for other cardiovascular 

disease was unremarkable.  

 

Twelve weeks after surgery, BCVA was CF in the affected eye and a relative afferent 

pupillary defect was present, but there was no disc pallor. SD-OCT showed inner 

retinal thinning and disorganisation, but preservation of the outer retinal structures. 

(Figure 2B) 

 

CRAO has been reported following ocular surgery with retrobulbar, peribulbar and 

sub-tenon’s anaesthesia.(1,3,4) Most commonly it has been reported following 

intraocular surgery, but does occur following extraocular surgery, including 

pterygium surgery.(4) PAMM is an SD-OCT finding that is thought to represent 

ischaemia of the intermediate and deep retinal capillary plexus.(2) In the acute 

phase of PAMM there are band-like lesions consisting of swelling and hyper-

reflectivity of the middle retina, which, over time regress leaving an atrophic inner 

nuclear layer.(2) It has been described in a wide range of retinal vascular and 

extrinsic disorders.(5)  

 

In the peri-operative setting, it has been proposed that inner retinal infarction is 

caused by retinal artery hypo-perfusion with clinical features ranging from a normal 

fundus appearance with subtle PAMM lesions on SD-OCT through to full-blown CRAO 

as was present in our case.(1) The pathogenesis of the retinal artery hypo-perfusion 

in this syndrome is not clear. Intraocular use of adrenaline and high intraocular 
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pressure during a procedure have been proposed as potential contributing factors. 

This case highlights that these can not be the only causative factors. Potential 

mechanisms for a local anaesthetic block to cause retinal artery hypo-perfusion 

include vasospasm secondary to the medications used in the block and localised high 

orbital pressure either due to injected fluid or external pressure applied after the 

block is performed.  

 

The risk factors for developing CRAO with associated PAMM following ocular surgery 

are not known due to its rarity. This patient, however, would have been considered 

low risk: the block used was low volume, did not include adrenaline and the patient 

had no known cardiovascular risk factors.(1) It is, accordingly, difficult to implement 

strategies to prevent it in the future. Anecdotally, CRAO with associated PAMM 

following ocular surgery has not been reported following a procedure using topical 

anaesthesia and accordingly could reduce the risk of future occurrence.   

 

Our case highlights a newly described clinical entity of CRAO with associated PAMM 

following extraocular surgery. Further research is necessary to better understand the 

pathogenesis of this devastating complication. 
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FIGURE LEGENDS 

 

Figure 1: Colour photo of the left eye one day following pterygium excision and 

conjunctival autograft.  

 

Figure 2: Spectral domain optical coherence tomography of the left eye at day one 

(A) and at 12 weeks (B) post pterygium excision and conjunctival autograft.  

This article is protected by copyright. All rights reserved.



CEO-18-04-0362 figure 1.tiff

This article is protected by copyright. All rights reserved.



Figure_2A.tif

This article is protected by copyright. All rights reserved.



Figure_2B.tif

This article is protected by copyright. All rights reserved.




