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Introduction

Paracentral acute middle maculopathy (PAMM), first 
described by Sarraf et al.1 is defined as one variant of the 
acute macular neuroretinopathies (AMNs). There are two 
types of AMNs based on the location of the ischemic reti-
nal lesions. The lesions between the junction of the outer 
plexiform layer (OPL) and the inner nuclear layer (INL) 
are known as type I of AMNs and referred to as PAMM. 
Type 2 AMNs show lesions between the junction of the 
OPL and the outer nuclear layer (ONL).2 The pathogenesis 
of PAMM is considered to be the ischemia of the super-
ficial capillary plexus (MCP) or deep capillary plexus 
(DCP).3 However, the etiology of PAMM has not been 
well elucidated. In a few published reports, some cases 
were idiopathic, but diabetes mellitus, hypertension, hypo-
tension, hyperlipidemia, sickle cell disease, hemophilia, 
viral illness, human immunodeficiency virus infection, 

migraine, prolonged hypoxia, hypothyroidism, glaucoma, 
pregnancy, factor V Leiden deficiency, post-cardiac cath-
eterization, transient orbital compression, and intraocular 
surgeries could be possible risk factors for PAMM.4–7 In 
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Abstract
Purpose: To report a case of Paracentral acute middle maculopathy (PAMM) caused by severe internal carotid artery 
(ICA) stenosis and discuss the correlation between PAMM and ICA stenosis.
Case description: A 67-year-old male patient presented with left acute blurred vision for 1 week. The best-corrected 
visual acuity of the left eye was 0.01. Funduscopic examination showed multiple grayish patches around the left macula. 
Optical coherence tomography (OCT) demonstrated train-track hyperreflective lesions over the inner nuclear layer of 
the left eye. Afterwards, he experienced sudden slurred speech with fair comprehension. Magnetic resonance imaging 
and angiography of the brain demonstrated left lacunar infarction with severe left ICA stenosis. After anticoagulant 
therapy, his dysarthria and left visual acuity were improved significantly.
Conclusions: To our knowledge, PAMM in coincidence with lacunar infarction induced by ICA stenosis is firstly 
described in the literature. PAMM could be a critical warning of ICA stenosis, and this case can alert ophthalmologists 
to survey ICA stenosis in patients with PAMM.
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this report, we share a unique case simultaneously diag-
nosed with PAMM and lacunar infarction because of 
severe internal carotid artery (ICA) stenosis. To date, no 
case report has presented the correlation between PAMM 
and ICA stenosis. Hence, through this case presentation, 
we wish to remind ophthalmologists to survey ICA steno-
sis under the diagnosis of PAMM.

Case description

This 67-year-old male patient with a history of hyperten-
sion, renal insufficiency, gout, who had a stroke in 2013 
experienced left acute blurred vision for 1 week. He denied 
undergoing any ocular trauma or surgery recently. The 

best-corrected visual acuity (BCVA) of the right and left 
eyes was 0.15 and 0.01, respectively. The poor vision of 
the right eye was due to an old traumatic optic neuropathy. 
The intraocular pressures of the right and left eyes were 
11 and 6 mmHg, respectively. The pupils were isochoric, 
but a left relative afferent pupillary defect (RAPD) was 
present. The extraocular motion was full and free in both 
eyes. The anterior segments were unremarkable except 
for moderate nucleus sclerosis in both eyes. Funduscopic 
examination showed multiple grayish patches around the 
macula with scattered cotton-wool spots in the left eye 
(Figure 1(a)). Optical coherence tomography (OCT) dem-
onstrated train-track hyperreflective lesions over the INL 
of the left eye (Figure 1(b)). Fluorescein angiography 

Figure 1.  (a) Color fundus showed multiple grayish lobules over left paramacula, (b) optical coherence tomography demonstrated 
multiple train-track hyperreflective lesions (white arrows) over the inner nuclear layer of retina in the left eye, and (c) fluorescein 
angiography (FA) illustrated scattered microaneurysms over left paramacula.

Figure 2.  (a) Diffusion-weighted imaging revealed a spot with high signal (white arrow) in the left posterior limb of the internal 
capsule and (b) time-of-flight magnetic resonance angiography demonstrated high-grade stenosis (white arrow) in left internal 
carotid artery.
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(FA) revealed several microaneurysms around the left 
macula (Figure 1(c)).

However, an episode of acute dysarthria was noted 
immediately after the patient visited the ophthalmol-
ogy clinic. He presented with sudden slurred speech, 
but his consciousness and comprehension were fair. He 
denied any focal weakness, numbness, or gait distur-
bance. Magnetic resonance imaging of the brain showed 
an oval lesion with a high diffusion-weighted imaging 
value (Figure 2(a)) and a low apparent diffusion coef-
ficient value over the left posterior limb of the internal 
capsule. Magnetic resonance angiography demonstrated 
severe stenosis of the left ICA (Figure 2(b)). Moreover, 
transcranial Doppler ultrasound imaging also revealed 
severe left ICA stenosis with scarce blood flow. These 
findings of multimodal images were compatible with the 
diagnosis of left lacunar infarction with left ICA stenosis. 
Subsequently, the patient was treated with aspirin 100 mg 
per day and he was hydrated.

One week later, his dysarthria had lessened drastically, 
and the uncorrected visual acuity (UCVA) of his left eye 
had returned to 0.4. After a 3-month follow-up, the UCVA 
of the left eye was 0.6, and the left RAPD was absent. 
Previous grayish patches around the left macula were 
totally faded out with some cotton wool spots (Figure 3(a)), 
and OCT displayed no hyperreflective lesions over the INL 
of the left eye (Figure 3(b)).

Conclusions

This is the first reported case of PAMM accompanied 
by lacunar infarction caused by severe ICA occlusion. 
PAMM is characterized by the presence of hyperreflec-
tive band-like lesions between the junction of the OPL 
and INL on OCT imaging. With the advent of optic coher-
ence tomography angiography, attenuated and lower capil-
lary density of the ICP and DCP were observed in cases 
with PAMM.3,8 Ischemia of the ICP and DCP is viewed 
as the primary pathogenesis of PAMM, but the etiology 
of PAMM remains unknown. Some cases were idiopathic, 
and other cases may complicate systemic or retinal vas-
cular diseases such as hypertension, diabetes mellitus, 
hyperlipidemia, retinal vein, and artery occlusion. In this 
case, the left eye diagnosed with PAMM was attributed to 
severe ICA stenosis and accompanied by the occurrence of 
lacunar infarction.

Lacunar infarction is a common type of cerebral 
small vessel disease. The location of infarction is usu-
ally noncortical, and the vessels of occlusion are usu-
ally the penetrating branches of the large cerebral artery. 
Microatheroma and lipohyalinosis are considered the 
principal mechanisms of lacunar infarction. Patients with 
lacunar infarction tend to have a lower extent of carotid 
artery stenosis. However, almost 15% of symptomatic 
patients with severe carotid stenosis were reported to have 
a risk of lacunar infarction.9 In this case, severe stenosis 
of the ICA was regarded as the etiology of simultaneous 
small vessel disease of the eye and the brain. A reason-
able inference is that terminal circulation such as the ICP, 
DCP, or lacunar vessels would be temporarily sacrificed 
once the ICA stenosis decreases the blood perfusion of 
main branches such as the ophthalmic artery or cardinal 
cerebral arteries.

There is currently no effective treatment for PAMM, 
but most cases have a satisfactory prognosis after a 3- to 
6-month follow-up.3,10 In this case, the patient received 
anticoagulant therapy including aspirin and hydration for 
lacunar infarction and ICA stenosis. Unexpectedly, the 
patient had a remarkable improvement in visual acuity 
and dysarthria in just 1 week. Consequently, anticoagulant 
therapy may be preferable to increase terminal blood flow 
for PAMM.

To our knowledge, this is the first time simultaneous 
PAMM and lacunar infarction was described in the litera-
ture, and as such PAMM could be a critical warning for 
ICA stenosis. In summary, not only for retinal artery occlu-
sion, the occurrence of PAMM should also include a work-
up to survey a possible ICA stenosis. ICA stenosis could 
be a risk factor for PAMM, and it is necessary to further 
illustrate the correlation between PAMM and ICA stenosis 
through larger clinical investigations.

Figure 3.  (a) After 3 months, the funduscopic examination 
revealed the multiple grayish lobules over left paramacula 
disappeared with several cotton wool spots and (b) optical 
coherence tomography illustrated that there were few 
residue hyperreflective lesions over the inner nuclear layer of 
the left eye.
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