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DESCRIPTION
A 64-year-old man presented with an acute-onset 
central visual deficit in the left eye. He described a 
specific pattern of paracentral scotoma consisting 
of ‘grey spots arranged in a honeycomb pattern’. 
He was a 10 pack-year smoker and his medications 
included low-dose aspirin, which was prescribed, 
2 years prior, following an episode of amaurosis 
fugax in the same eye. Investigations at that time 
had not revealed significant carotid stenosis. He 
was also known for ocular hypertension secondary 
to pigment dispersion syndrome and had stopped 
adhering to his prescribed daily timolol 0.5% 
3 months prior to presentation.

Spectacle-corrected visual acuity was 20/100 in 
the left eye (baseline, 20/20) and intraocular pres-
sure was 28 mm Hg. Fundus examination showed 
central retinal vein occlusion (CRVO) (figure  1A) 
and revealed patchy areas of deep retinal whitening 
at the macula (figure 1B). Spectral domain optical 
coherence tomography (OCT) obtained through 
the zones of retinal whitening was consistent with 
paracentral acute middle maculopathy (PAMM) 
(figure 2A). The corresponding mid-retina en face 
OCT revealed a fern-like pattern of perivenular 
hyperreflectivity (figure  2B). The patient was 
diagnosed with non-ischaemic CRVO (based on 
fluorescein angiography, images not shown), with 
concurrent PAMM. At 2 months follow-up, visual 
acuity remained stable and the paracentral scotoma 
persisted. Follow-up imaging showed attenuation 
of the inner nuclear layer (INL) (figure  2C) and 
regression of the PAMM lesions (figure 2D).

PAMM is an OCT finding consisting of charac-
teristic hyperreflective band-like lesions involving 
the INL that can complicate up to 5.2% of non-
ischaemic CRVOs.1 These lesions develop in 
response to ischaemia of the deep retinal capil-
lary plexuses (DCP).2 The sudden occlusion of the 
central retinal vein causes a marked increase in the 
intraluminal pressure across the entire retinal capil-
lary bed. This in turn leads to ischaemia in regions 
of vascular instability like the watershed zones of 
the outer plexiform layer (OPL) and INL where 
oxygen is supplied by both the choroidal and retinal 
circulations.1 En face OCT allows the identification 
of three PAMM patterns: arteriolar, globular and 
fern-like pattern .3 The fern-like pattern, which is 
seen in patients with CRVO, as in our case, seems to 
be due to the high density of capillaries, including 
deep plexus ones, in the perivenular distribution.4 5

In non-ischaemic CRVO, subjective reports of 
paracentral scotomas may be overlooked and iden-
tifying a perivenular fern-like pattern of PAMM is 
clinically significant. It can also aid the diagnosis of 
non-ischaemic CRVO in cases with minimal retinal 

Figure 1  Colour fundus photograph of the left eye 
(A) showing tortuosity and dilation of the central retinal 
vein, mild dot-and-blot haemorrhages and optic disc 
hyperaemia, consistent with central retinal vein occlusion. 
A magnified image of the macula (B) shows multiple 
patchy areas of deep retinal whitening. The lesions 
appear dull grey-white in colour and deep in the retina 
(white arrow).

Figure 2  Spectral-domain optical coherence 
tomography of the macula of the left eye at the time of 
diagnosis and at 2 months follow-up. The conventional 
horizontal B-scan (A) demonstrates multifocal 
hyperreflective plaque-like lesions at the level of the inner 
nuclear layer (INL), consistent with paracentral acute 
middle maculopathy (PAMM). The en face visualisation 
through the mid-retina (B) shows a fern-like pattern 
of perivenular hyperreflectivity. A follow-up horizontal 
B-scan (C) demonstrates attenuation of the INL in the 
area of the previously hyperreflective PAMM lesions. The 
en face visualisation through the mid-retina (D) shows 
significant narrowing of the PAMM lesions.
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haemorrhage and venous engorgement, as seen in our case. 
Almost 50% of non-ischaemic CRVOs have only mild retinal 
haemorrhages and up to 20% do not show any signs of venous 
engorgement.6 In those cases of perivenular PAMM and minimal 
fundus changes, incomplete retinal arterial occlusion (RAO) 
must be considered as a differential diagnosis. In our case, the 
presence of mild venous tortuosity and retinal haemorrhages 
made non-ischaemic CRVO more likely than partial central 
RAO. In RAO, ischaemia to the DCP occurs as a result of primary 
hypoperfusion from reduced arterial inflow pressure.7 Isolated 
perivenular PAMM can be a first sign of ‘the ischaemic cascade’ 
that eventually leads to progressive infarction of the middle 
and inner retina (completion of the RAO). Distinguishing those 
two aetiologies (venous vs arterial) carries important systemic 
implications as RAOs typically require urgent stroke work-ups. 
Digital ophthalmodynamometry and close serial examinations 
looking for new fundus findings (eg, new haemorrhages vs cher-
ry-red spot from evolution to complete RAO) might be useful to 
distinguish RVO from RAO.7

Identifying perivenular PAMM can also provide insights into 
the cause of vision loss in CRVO and may provide clues regarding 
visual prognosis. The fern-like pattern of PAMM suggests 
ischaemia from arteriolar insufficiency in the DCP leading to 

damage at the level of the OPL/INL. This is further supported 
by the thinning of the INL on follow-up imaging, accounting 
for the persistent paracentral scotomas in patients with PAMM 
complicating non-ischaemic CRVO.
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Learning points

►► Paracentral scotomas and specific patterns of central vision 
loss in patients with suspected central retinal vein occlusions 
(CRVO) should raise suspicion for concurrent paracentral 
acute middle maculopathy (PAMM).

►► En face optical coherence tomography provides frontal 
sections of retinal layers that allow clinicians to identify 
different patterns of PAMM: arteriolar, globular and fern-like.

►► Fern-like PAMM can complicate non-ischaemic CRVO and its 
identification can provide insight into the cause of vision loss 
in those patients.
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