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Case Report: Transient monocular vision loss with isolated paracentral acute middle maculopathy on optical coherence tomography: beware of giant cell arteritis!
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Case Report: Transient monocular vision loss with isolated paracentral acute middle maculopathy on optical coherence tomography: beware of giant cell arteritis!
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Introduction: We describe a case of transient monocular vision loss (TMVL) and paracentral acute middle maculopathy (PAMM) on optical coherence tomography (OCT) as the only ocular presentation of biopsy-proven GCA.

Case description: An 80-year-old woman presented 4 days after an episode of TMVL in the right eye, which lasted for 2 hours and spontaneously resolved. She also had jaw claudication for 1 month. Visual acuity was 20/20 in both eyes, with no relative afferent pupillary defect. Funduscopic examination was normal. Humphrey visual fields (HVF 24-2) were full in both eyes. Spectral domain OCT of the right eye demonstrated a focal lesion with increased hyperreflectivity at the level of the inner nuclear layer, consistent with PAMM. Fluorescein angiography and indocyanine angiography were normal. She was immediately treated with intravenous steroids for presumed giant cell arteritis (GCA), confirmed subsequently by temporal artery biopsy.

Conclusion: Most reported GCA patients with PAMM have had permanent vision loss and other obvious funduscopic findings. This unique patient had only TMVL and a normal ophthalmologic examination, including full HVF, and no ischemia on retinal angiographic studies. Immediate macular OCT revealing PAMM in TMVL patients older than age 50 years should suggest GCA and prompt immediate treatment to prevent permanent vision loss.
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Introduction

The most dreaded complication of giant cell arteritis (GCA) is permanent vision loss, most often from anterior ischemic optic neuropathy (AION), not infrequently preceded by episodes of transient monocular vision loss (TMVL) (1). Prompt treatment of GCA patients with TMVL with high-dose intravenous steroids is the only way to prevent permanent vision loss and second eye involvement (1). The presence of systemic symptoms suggestive of GCA and findings of elevated erythrocyte sedimentation rate (ESR), C-reactive protein (CRP) and thrombocytosis are very useful for the diagnosis, but they are not always present, making the decision whether to immediately treat patients with vision complaints with steroids often challenging (1). Recent reports of paracentral acute middle maculopathy (PAMM) on macular optical coherence tomography (OCT) in GCA patients suggest that this OCT finding may be helpful in the early diagnosis of GCA, especially in patients with AION (2–5). PAMM is an OCT finding defined by the presence of a hyperreflective band at the level of the inner nuclear layer (INL) of the retina that indicates focal retinal infarction caused by globally impaired perfusion through the retinal capillary system (6–8). Lesions can be caused by various local retinal vascular diseases and systemic disorders, and the presence of PAMM in a patient with transient vision loss suggests a definite vascular mechanism (7, 8). Most cases of GCA and PAMM reported in the literature have had permanent vision loss and other funduscopic findings, including cotton wool spots, retinal whitening, extensive retinal ischemia from central retinal artery occlusion (CRAO), cilioretinal artery occlusion or AION (2, 3, 5, 8–15) (Table 1). We describe a case of TMVL and PAMM as the only ocular presentation of biopsy-proven GCA.

TABLE 1  Summary of the reports of paracentral acute middle maculopathy in giant cell arteritis identified in the English literature.


	Authors (year)
	Gender/age
	TMVL
	Systemic symptoms of GCA
	TAB or other
	ESR and CRP
	BCVA at presentation
	Funduscopic and OCT features in addition to PAMM





	Christenbury et al. (12)
	M/82
	Yes; Multiple for 2 days
	Yes
	Negative
	ESR ↑ CRP ↑
	Count fingers
	Normal

 
	Kasimov et al. (11)
	F/73
	Yes; Multiple for 10 days
	Yes
	Positive
	ESR ↑ CRP ↑
	Count fingers
	Cotton wool spots, AION, cilioretinal artery occlusion

 
	Pellegrini et al. (13)
	F/72
	Yes; 3 days prior
	Yes
	Positive
	ESR ↑ CRP ↑
	20/25 with paracentral scotoma
	Retinal whitening

 
	Our case
	80/F
	Yes; 4 days prior
	Yes
	Positive
	ESR ↑
	20/20
	Isolated PAMM

 
	Pichi et al. (8)
	F/67
	No
	Yes
	Positive
	NA
	20/150
	Cilioretinal artery occlusion


 
	
	F/67
	No
	Yes
	Positive
	NA
	20/200
	Cilioretinal artery occlusion

 
	Ahuja et al. (10)
	F/75
	No
	No
	Positive
	Normal
	20/80
	Cotton wool spots

 
	
	M/58
	No
	No
	Positive
	ESR ↑
	NA
	AION

 
	Narala et al. (9)
	M/86
	No
	No
	Positive
	ESR ↑ CRP ↑
	20/60
	Cotton wool spots and retinal whitening

 
	Broyles et al. (3)
	F/75
	No
	No
	Positive
	ESR ↑ CRP ↑
	20/30 with paracentral scotoma
	Cotton wool spots

 
	Sodhi et al. (15)
	F/75
	No
	No
	Positive
	ESR ↑ CRP ↑
	20/20 with paracentral scotoma
	Subtle retinal whitening

 
	Pellegrini et al. (16)
	M/63
	No
	No
	Positive
	ESR ↑ CRP ↑
	20/25 with paracentral scotomas at presentation, but no light perception 3 weeks later
	Isolated PAMM at presentation AION 3 weeks later

 
	Mairot et al. (14)
	5M/11F; Mean age 81.6
	NA
	NA
	3/3 positive; 10 MRI positive
	NA
	Mean of 20/400 (range 20/20 to light perception)
	6 patients isolated PAMM 10 patients AION or CRAO

 
	Mairot et al. (2)
	F/85
	NA
	NA
	Positive
	CRP ↑
	worse than 20/2,000
	AION


 
	
	F/66
	NA
	NA
	Positive
	CRP ↑
	worse than 20/2,000
	AION


 
	
	F/69
	NA
	NA
	Positive
	CRP ↑
	20/300
	AION


 
	
	F/68
	NA
	NA
	Positive
	CRP ↑
	20/2,000
	AION

 
	Klefter et al. (5)
	5F/3M; Mean age 74.5
	NA
	NA
	Positive TAB or PET
	NA
	NA
	AION







The top 4 rows include 4 patients who presented with transient monocular visual loss (TMVL), including our case; the subsequent 6 rows include 8 patients who did not have an episode of TMVL; the bottom 3 rows include 28 patients for whom no detail regarding initial visual symptoms were provided.

TMVL, transient monocular vision loss; TAB, temporal artery biopsy; NA, not available; M, male; F, female; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; GCA, giant cell arteritis; AION, anterior ischemic optic neuropathy; CRAO, central retinal artery occlusion; ↑, elevated above the normal value; PET, positron emission tomography.





Case report

An 80-year-old white woman presented to our emergency department (ED) 4 days after an episode of a gray band in the central vision of the right eye that lasted for 2 hours and spontaneously resolved. Medical history was remarkable for polymyalgia rheumatica (PMR) diagnosed 18 months prior, treated with oral prednisone that was discontinued 2 months prior to presentation, and jaw claudication for 1 month. In the ED, the patient had non-mydriatic ocular fundus imaging, including color photographs and OCT of the optic nerve and macula (10). Remote review of these imaging studies showed no obvious retinal or optic nerve abnormalities and no retinal emboli. However, the macular OCT suggested a focal retinal area of hyper-reflectivity in the right macula. The patient was seen immediately by Neuro-ophthalmology where visual acuity was 20/20 in both eyes, color vision was normal and there was no relative afferent pupillary defect. 24-2 SITA-Fast Humphrey visual fields (HVF) were full in both eyes. Funduscopic examination and repeat color fundus photography were normal with no evidence of retinal ischemia. Repeat OCT of the right eye confirmed focal areas of increased hyperreflectivity at the level of the INL, nasal to the macula, consistent with PAMM (Figure 1). Fluorescein angiography (FA) and indocyanine angiography (ICG) were normal, with no choroidal hypoperfusion. ESR was normal at 20 (reference < 30 mm/h) and CRP was mildly elevated at 27 (reference < 10 mg/L). She was admitted to the hospital with high suspicion for TMVL from GCA, and was immediately started on intravenous methyl prednisolone 250 mg, 4 times per day. A right temporal artery biopsy (TAB) performed 1 day after admission demonstrated giant cells in the wall of the artery and around the inner elastic lamina, confirming the diagnosis of GCA. She was discharged 4 days later on oral prednisone and her vision remained normal in both eyes. She was last seen at 36-week follow-up at which time she was taking oral prednisone 5 mg daily and tocilizumab 162 mg injection weekly. She did not have any visual symptoms and repeat 24-2 HVF was normal. Repeat OCT showed an area of atrophy where PAMM was previously noted, correlating with abnormal vasculature on OCT-angiography (OCT-A) (Figure 2).


[image: Image A shows a retinal fundus photograph with visible blood vessels and optic nerve. Image B is an optical coherence tomography scan displaying the retinal layers, with red arrows indicating specific features on the retina.]
FIGURE 1
 Demonstration of paracentral acute middle maculopathy on ocular imaging obtained four days after transient monocular vision loss in the right eye. (A) Color fundus photograph of the right eye is normal. White line corresponds to the scan area of the SD-OCT. (B) SD-OCT of the macula shows hyperreflective focal lesions at the level of the inner nuclear layer (red arrows), consistent with ischemia of the deeper vascular complex of the inner retina as seen with PAMM.



[image: A set of four medical images showing eye examinations. Image A displays a wide-angle view of the retina with visible blood vessels and optic disc. Image B is an OCT scan with red arrows indicating specific retinal layers. Images C and D present detailed black and white vascular maps with highlighted cross-sections for further analysis.]
FIGURE 2
 Evolution of paracentral acute middle maculopathy on ocular imaging obtained 36 weeks after presentation. (A) Color fundus photograph of the right eye remained normal. (B) SD-OCT of the macula shows evolution of the lesion with thinning at the level of the inner nuclear layer (red arrows). (C) OCT-A of the DCP with attenuation of the capillaries in the inferonasal parafoveal area the right eye. (D) OCT-A with normal parafoveal capillaries of the DCP in the left eye.




Discussion

Our patient's unique presentation of TMVL from GCA with normal visual function and normal funduscopic appearance, but with findings of PAMM on macular OCT 4 days after TMVL, highlights the usefulness of performing a macular OCT acutely in patients with TMVL. Our patient was found to have PAMM on non-mydriatic OCT obtained in our ED (17, 18), which prompted immediate evaluation in our clinic and rapid diagnosis of presumed GCA. She received intravenous steroids rapidly after arriving in the ED, and her visual function remained normal. Although PAMM may be seen in patients with non-arteritic TMVL (19), non-arteritic reperfused CRAO (7, 19) or even central retinal vein occlusions (CRVO) (20), its presence should always suggest the possibility of GCA in patients aged 50 years and older (13–16).

The number of reported cases of PAMM in GCA remains low (Table 1), but this number likely largely underestimates the true prevalence of PAMM in GCA. PAMM is only seen on retinal OCT, and many GCA patients, especially those presenting with vision loss from optic neuropathy or those with isolated TMVL, do not have systematic macular OCT performed acutely. Most reported patients with PAMM and GCA have had permanent vision loss and obvious funduscopic abnormalities suggesting retinal ischemia, such as cotton wool spots, areas of retinal whitening, CRAO or optic disc edema from AION, and were seen in eye clinics where OCT is routinely used. Our patient's ocular fundus was normal, as were retinal FA and ICG, as similarly reported by Sodhi et al. in one patient with PAMM and GCA (15).

PAMM is one of the newer retinal OCT findings that have emerged with the advent of high-resolution spectral domain OCT and OCT-A which provide exquisite images of the retinal layers and retinal vessel changes at various depths (18, 21–24). PAMM is described on OCT as a hyper-reflective band at the level of the retinal INL, eventually leading to permanent thinning of the INL as shown in Figures 1, 2 (7, 8, 22). The INL is located in a region of the retina where oxygen is supplied by both the choroidal and retinal circulations, hence considered a watershed region most susceptible to early ischemia (7, 8, 22–28). The macula's oxygen demand, especially in the inner retinal segments and at the photoreceptor level, is higher than in any other retinal region. Although the choroidal vasculature in the macula is increased to fill this metabolic demand, oxygen diffusion from the choroid to the retina is limited by retinal thickness, which is greatest in the parafoveal region (7, 8, 25), and is often compromised in vasculitic disorders such as GCA (23). PAMM results from focal ischemia of the intermediate and deep capillary plexi, which are responsible for the blood supply to the middle retina which includes the INL (7, 8). This area can be visualized with OCT-A which demonstrates reduced superficial and deep capillary plexi in PAMM (28). We did not perform OCT-A acutely in our patient. However, when seen in follow-up 36 weeks later, OCT-A showed lower capillary density and attenuated deep capillary plexus in the eye with PAMM compared to the fellow eye (Figure 2).

PAMM has been linked to various retinal vascular ischemic disorders, underscoring the critical role of vascular dysfunction in its pathogenesis (7, 8). The literature is mostly based on case reports and small case series, which have reported PAMM in association with CRAO, branch retinal artery occlusions (BRAO), CRVO, Purtscher retinopathy, sickle cell disease, hypercoagulable states, and systemic vasculitic disorders, either auto-immune or post-infectious (7, 8, 26).

PAMM is an important finding in patients with TMVL or those with mild visual symptoms, as selective infarction of the retinal INL may precede devastating subsequent vision loss from severe retinal or optic nerve ischemia (4, 20). Pellegrini et al. reported a 63-year-old man with mild vision loss in one eye who was found to have PAMM as the only finding at initial presentation (16). The diagnosis of GCA was not made at that initial visit and the patient returned 3 weeks later with severe vision loss and pallid optic disc edema in the contralateral eye, consistent with AION from GCA. Among the cases with PAMM and GCA reported in detail in the literature (Table 1), only 3 patients (11–13). other than our case were documented to have experienced TMVL prior to presentation, including only one other patient treated early enough to prevent severe vision loss (13). A recent study suggested that the presence of PAMM in a patient with AION may be a strong argument for GCA, especially in the absence of subretinal fluid tracking from the swollen optic disc toward the macula (5).



Conclusion

PAMM is a relatively new OCT finding associated with acute retinal ischemia, the significance of which needs to be fully understood before specific recommendations can be made. Our case and other recent reports confirm that PAMM is secondary to focal acute retinal ischemia and may precede more severe retinal ischemia and vision loss. Although most reported patients with GCA and PAMM had other obvious funduscopic findings of ischemia and already had severe vision loss at the time of presentation, the diagnosis of PAMM in a patient with TMVL and normal funduscopic examination should prompt urgent evaluation in order to potentially prevent permanent vision loss from a disorder such as GCA. Similarly, systematic urgent OCT of the macula in patients with TMVL and those with AION may help identify the subgroup of patients at risk for bilateral severe retinal ischemia from GCA. OCT and OCTA are routinely used in eye clinics and are widely available, but may not be systematically performed in patients with isolated TMVL (18). Although very few EDs are equipped with OCTs, the growing interest in non-mydriatic ocular imaging in EDs including with OCT, with remote interpretation by ophthalmologists (17, 18, 29, 30), could greatly improve the evaluation of acute TMVL patients in emergency settings.
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‘The top 4 rows include 4 patients who presented with transient monocular visual loss (TMVL), including our case; the subsequent 6 rows include 8 patients who did not have an episode of TMVL; the bottom 3 rows include 28 patients for whom no detail regarding
initial visual symptoms were provided.

TMVL, transient monocular vision loss; TAB, temporal artery biopsy; NA, not available; M, male; F, female; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; GCA, giant cell arteritis; AION, anterior ischemic optic neuropathy; CRAO, central retinal
artery occlusion; 1, elevated above the normal value; PET, positron emission tomography.
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