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INITIAL PRESENTATION
Chief Complaint

Progressive central vision loss in both eyes

History of Present Illness

A 30-year-old woman presented for evaluation of vision loss in both eyes (OU) in the setting of a newly
diagnosed transverse venous sinus thrombosis. Prior to the onset of her ocular symptoms, she had several
weeks of sinus fullness and drainage and was prescribed montelukast (Singulair) and oral prednisone. Several
hours after starting Montelukast, she experienced anaphylaxis with a diffuse urticarial rash, throat swelling, and
difficulty breathing. She presented to her local emergency room and was given intravenous diphenhydramine
and epinephrine. While receiving epinephrine, she developed a severe headache and 15 minutes later
developed central vision changes OU, which progressed to complete central vision loss OU. She was sent to
University of lowa Hospitals and Clinics (UIHC) the same day for further evaluation. A brain MRI was performed,
which showed a left transverse venous sinus thrombosis (VST). Given the VST with headache and vision
changes, there was concern for raised intracranial pressure. She was started on oral acetazolamide and
admitted to the neurology service.

Past Ocular History

e Keratoconus, right eye (OD) worse than left eye (OS)

Past Medical History

e Kidney stones
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e Migraine headaches

Medications

¢ No ophthalmic medications
e Ortho Tri-Cyclen Lo oral contraceptive pill (OCP) use until 1 month prior to onset of symptoms

Allergies

¢ No known drug allergies prior to montelukast (Singulair) administration

Family History

e Non-contributory

Social History

o Never smoker
e Rare alcohol use
e No lllicit drug use

Review of Systems

Recent fevers, otherwise negative except for what is detailed in the history of present illness

OCULAR EXAMINATION

Visual Acuity with correction (Snellen)

e OD: Counts fingers at 1ft
e OS: Counts fingers at 3ft

Visual Acuity with pinhole (Snellen)

e 0OD:20/1250
e OS: No Improvement

Ocular Motility/Alignment

e Extraocular Movement
o OD: Full
o OS:Full

Intraocular Pressure (IOP) by tonopen

e OD:15mmHg
e 0OS: 13mmHg

Pupils



e OD:3 mm indark,2 mm in light, no relative afferent pupillary defect (RAPD)
e 0S:3mmiindark,2 mmin light, no RAPD

Confrontation visual fields

e OD: Full to finger counting
e OS: Full to finger counting

Slit lamp exam

e Lids/lashes: Normal OU

e Conjunctiva/sclera: Normal OU

e Cornea: Central thinning with inferior cone and positive Munson's sign OD, clear OS
e Anterior chamber: Normal OU

e Iris: Normal OU

e Lens: Clear OU

Dilated fundus examination (DFE)

e Vitreous: Normal OU

e Disc: Sharp margins, no edema OU

e Cup-to-disc ratio: 0.3 OU

¢ Macula: Stellate/petalloid appearing reddish foveal reflex OU
¢ Vessels: Normal OU

e Periphery: Normal OU
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Figure 1. Pseudocolor fundus photos OD (left image) and OS (right image) three days after initial presentation.
There were central petalloid lesions with blunted foveal reflexes OU.

Additional testing
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Figure 2. Goldmann Visual Fields (GVF) OU three days after initial presentation. There was a five-degree
central scotoma to the V4e isopter OU. The I2e isopter was also constricted with complete loss of the I1e
isopter OD (right image). There was superior constriction of the I1e isopter OS (left image).
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Figure 3. Optical Coherence Tomography (OCT) of OD (upper image) and OS (lower image) three days after
initial presentation. In both eyes, there was a parafoveal band of hyperintensity in the outer nuclear layer, outer
plexiform layer and inner photoreceptor segments/outer photoreceptor segments junction. There was disruption
of the inner segment/outer segment junction subfoveally OU.
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Figure 4. Near Infrared Image of OD (upper image) and OS (lower image) three days after initial presentation.
In both eyes, there was a well demarcated hyporeflective petalloid lesion in the macula.

Differential Diagnosis

e Acute Macular Neuroretinopathy (AMN)

e Paracentral acute middle maculopathy (PAMM)

e Central Serous Chorioretinopathy (../atlas/pages/Central-Serous-Retinopathy-CSR.html) (CSCR)

e Multiple Evanescent White Dot Syndrome (37-MultipleEvanescentWhiteDotSyndromeMEWDS.htm)
(MEWDS)

¢ Acute Posterior Multifocal Placoid Pigment Epitheliopathy (../atlas/pages/APMPPE/index.htm) (APMPPE)

e Acute Retinal Pigment Epitheliitis (Krill's disease)

¢ Acute Zonal Occult Outer Retinopathy (casel8.htm) (AZOOR)

e Acute Idiopathic Blind Spot Enlargement Syndrome (AIBSE)

e Optic neuritis (159-optic-neuritis.htm)

¢ Traumatic maculopathy

CLINICAL COURSE
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The patient was evaluated in the eye clinic three days after her initial onset of symptoms. Initially, given her
symptoms of bilateral acute vision loss, there was concern for possible bilateral occipital stroke, toxic or
infectious neuropathy, or possible chiasmal lesion. After an inpatient neurological evaluation with brain
imaging, these etiologies were ruled out. As stated above, her imaging did show a venous sinus thrombosis. She
also underwent a thorough ophthalmic evaluation that was consistent with the diagnosis of Acute Macular
Neuroretinopathy (AMN). Given the lack of papilledema and other signs of raised intracranial pressure (ICP) in
the setting of VST, acetazolamide was discontinued. She was observed without ophthalmic intervention. She
was started on warfarin anticoagulation for the VST and had a work-up for hypercoagulable states, which was
negative.

Her visual acuity improved rapidly to 20/50 OD and 20/20 OS without correction, which was her baseline acuity
given her keratoconus. This remained stable for the next several months. GVF showed slight improvement of her
bilateral paracentral scotomas (Figure 5), and OCT showed re-establishment of inner segment/outer segment
junction in the subfoveal area OU (Figure 6).
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Figure 5. Goldmann Visual Fields (GVF) OU two months after initial presentation. There was slight
improvement of the patient's bilateral central scotomas.
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Figure 6. Optical Coherence Tomography (OCT) OD (upper image) and OS (lower image) two months after
initial presentation. There was parafoveal thinning of the outer retina OU, but there was re-establishment of the
inner segment/outer segment junction subfoveally OU.

DIAGNOSIS

Acute Macular Neuroretinopathy (AMN)

DISCUSSION
Etiology

Acute Macular Neuroretinopathy (AMN) is a rare condition that was first described in 1975 by Bos and Duetman
as a brownish-red wedge shaped petalloid macular lesion around the fovea with corresponding paracentral
scotomas [1]. It can be somewhat variable in presentation, and given its rarity, it may be misdiagnosed as an
infectious or inflammatory retinopathy. In AMN, however, the retinal vessels and optic nerve are unaffected, and
AMN lesions typically resolve over several weeks to months with corresponding visual recovery [2]. Additionally,
these macular lesions are often associated with recent viral-like illness, oral contraceptive use, or exposure to
sympathomimetics [3]. The patient in this case report represents a classic history of AMN with multiple risk
factors, including recent febrile illness, oral contraceptive use, and the use of epinephrine.

Pathophysiology

While the exact mechanism and etiology of AMN is unknown, microvascular ischemia of the choriocapillaris is a
leading theory [4]. The choriocapillaris is a rich vascular bed in a honeycomb configuration with a central
arteriole and surrounding draining venules [4]. The characteristic findings on retinal imaging (see Imaging
below) correspond well to the distributions of the choriocapillaris. Multilobular AMN lesions suggest
involvement of multiple, adjacent choroidal lobules [4]. A leading theory for the cause of ischemia is
vasoconstriction provoked by catecholamine release following trauma or sympathomimetic use [3]. The
choriocapillaris is thought to be susceptible to transient ischemic insult due to its relative lack of autoregulation
and the presence of a-adrenergic receptors that may make this vascular bed susceptible to sympathetic stimuli
[4]. It is hypothesized that the decreased flow in choriocapillaris is followed by hypoxic insult to the middle
retina and then the outer retina [4]. AMN lesions often occur between the outer nuclear layer (ONL) and outer
plexiform layer (OPL) and frequently involve the inner segment/outer segment junction and interdigitation zone
[3]. Other mechanisms of ischemia include hyperviscosity from leukocytosis, increased capillary permeability,
endothelial dysfunction and coagulopathy, platelet destruction, immune complex deposition, and consumptive
coagulopathy [3].
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AMN has been linked closely with another disease entity known as Paracentral Acute Middle Maculopathy
(PAMM). These two conditions share some similarities; both AMN and PAMM present with paracentral scotomas
and paracentral macular lesions with plaque or band-like hyperintense lesions on OCT, and both are thought to
be due to ischemic events [3, 5, 6]. PAMM, however, is thought to be an occlusive disease of the superficial
capillary plexus and/or deep capillary plexus resulting in ischemia of the INL and OPL [4]. Therefore, in PAMM,
there is a hyper-intense band in the INL and OPL initially, followed by atrophy of the INL. These two entities also
have demographic differences; PAMM most often occurs in older men with vasculopathic risk factors, while AMN
more often occurs in younger women [5]. Further research is needed to better understand these disease entities
and to develop therapeutics.

Epidemiology

A comprehensive review of 101 AMN cases across 13 countries demonstrated that a majority of these patients
were women with a M:F ratio of 0.16:1; the initial presentation most often occurred around the third decade of
life [3]. Race was only documented in 35 of the 101 cases with 80% being non-Latino Caucasian [3]. Common
exposures or risk factors have been identified, including oral contraceptive use, caffeine, and vasoconstrictive
substances, such as epinephrine [2, 3, 7].

Signs/Symptoms

AMN typically presents with an acute central or paracentral scotoma, decreased vision, and/or blurred vision [3].
The central scotomas correspond with the petalloid macular lesions. These lesions often develop rapidly but
occasionally can take up to several weeks to present [8]. The lesions and vision changes can be unilateral or
bilateral [3, 7]. Visual acuity in most of these patients is generally preserved with over 80% of patients presenting
with greater than 20/40 vision [3]. The most common finding on fundoscopy is the bilateral parafoveal wedge
shaped reddish brown or orange color lesions, but it may also be petalloid, teardrop, or horseshoe shaped [3, 8].

Testing/Laboratory work-up

Imaging

En face near infrared (NIR) imaging shows characteristic teardrop, multilobular, or confluent multilobular
lesions and is a sensitive imaging technique for AMN [3, 4, 7]. Spectral-domain structural OCT shows OPL, ONL,
and Henle's layer hyperintensity, in addition to disruption of the interdigitation zone, inner segment/outer
segment junction, and external limiting membrane [7, 9]. A study by Lee, et al. showed that OCT angiography
(OCTA) identifies an inner choroidal flow void that corresponds to the regions of abnormal hyperreflectance of
the outer retinal layers on OCT and the areas of hyporeflectance on NIR [4]. Although the deep capillary plexus
perfuses the vulnerable watershed zone between the retinal and choroidal circulations, AMN patients do not
have visible flow abnormalities within the deep capillary plexus by OCTA [4]. The areas of choroidal flow void on
OCTA have been shown to persist, whereas the retinal hyperreflectance on spectral-domain OCT usually
improve [4]. Multifocal electroretinography (mfERG) may also show reduced amplitudes corresponding to the
retinal lesions [9]. Later signs may show thinning of the ONL and OPL [7]. Fluorescein angiogram is normal in this
condition and can be useful to assist with ruling out other diagnoses like the white dot syndromes.

Treatment/Management/Guidelines

Currently, there are no agreed upon interventions or treatments for patients with AMN. There is a case report of
visual and anatomical improvement of the scotomas with systemic corticosteroids; however, most patients are
simply observed with gradual improved, but persistent, scotomas [3, 10].




EPIDEMIOLOGY OR ETIOLOGY (3) SIGNS

Microvascular ischemia of the choriocapillaris e Central or paracentral scotomas

Most commonly occurs in non-Hispanic e Lesions often become apparent acutely but can
Caucasian women in the 3rd decade of life take up to weeks to present [8]

Most cases are bilateral e Nearinfrared imaging demonstrates
Associated with recent viral illnesses, oral characteristic wedge-shaped lesions
contraceptive use, and vasoconstrictive e OCT shows ONL and OPL hyperintensity with
substances, such as epinephrine disruption of the interdigitation zone, inner

segment/outer segment junction, and external
limiting membrane

e Flow void in the inner choroid on OCTA [4]

e Late thinning of the ONL and OPL seen with

OCT
SYMPTOMS (3) TREATMENT/MANAGEMENT
e Central or paracentral scotomas (most common e Observation—resolves spontaneously
complaint) e Visual prognosis is good [3, 7]
e Blurred vision e Most scotomas partially resolve over several
e Decreased vision weeks to months
e Floaters e Systemic workup—none
e Metamorphopsia e Norecommendation of stopping

contraceptives or caffeine

References

1

2.

6.

Bos PJ, Deutman AF. Acute macular neuroretinopathy. Am J Ophthalmol 1975;80(4):573-584.
https://PubMed.gov/1180301 (https://PubMed.gov/1180301)

McCannel C, Atebara N, Kim S, Leonard B, Rosen R, Sarraf D, Cunningham E, Holder G. Acute Macular
Neuroretinopathy. Retina and Vitreous. San Francisco, California: American Academy of Ophthalmology; 2017-
2018; chapter Focal and Diffuse Choroidal and Retinal Inflammation; p. 190.

. Bhavsar KV, Lin S, Rahimy E, Joseph A, Freund KB, Sarraf D, Cunningham ET. Acute macular neuroretinopathy: A

comprehensive review of the literature. Surv Ophthalmol2016;61(5):538-565. https://PubMed.gov/26973287
(https://PubMed.gov/26973287). DOI: 10.1016/j.survophthal.2016.03.003

. Lee SY, Cheng JL, Gehrs KM, Folk JC, Sohn EH, Russell SR, Guo Z, Abramoff MD, Han IC. Choroidal Features of

Acute Macular Neuroretinopathy via Optical Coherence Tomography Angiography and Correlation With Serial
Multimodal Imaging. JAMA Ophthalmol2017;135(11):1177-1183. https://PubMed.gov/28973538
(https://PubMed.gov/28973538). DOI: 10.1001/jamaophthalmol.2017.3790

. Sarraf D, Rahimy E, Fawzi AA, Sohn E, Barbazetto |, Zacks DN, Mittra RA, Klancnik JM, Mrejen S, Goldberg NR,

Beardsley R, Sorenson JA, Freund KB. Paracentral acute middle maculopathy: a new variant of acute macular
neuroretinopathy associated with retinal capillary ischemia. JAMA Ophthalmol2013;131(10):1275-1287.
https://PubMed.gov/23929382 (https://PubMed.gov/23929382). DOI: 10.1001/jamaophthalmol.2013.4056
Dansingani KK, Freund KB. Paracentral Acute Middle Maculopathy and Acute Macular Neuroretinopathy:
Related and Distinct Entities. Am J Ophthalmol2015;160(1):1-3.e2. https://PubMed.gov/26054463
(https://PubMed.gov/26054463). DOI: 10.1016/j.2j0.2015.05.001

. Aziz HA, Kheir WJ, Young RC, Isom RF, Dubovy SR. Acute macular neuroretinopathy: a case report and review of

the literature, 2002-2012. Ophthalmic Surg Lasers Imaging Retina2015;46(1):114-124.
https://PubMed.gov/25559524 (https://PubMed.gov/25559524). DOI: 10.3928/23258160-20150101-23



https://pubmed.gov/1180301
https://pubmed.gov/26973287
https://pubmed.gov/28973538
https://pubmed.gov/23929382
https://pubmed.gov/26054463
https://pubmed.gov/25559524

8. Turbeville SD, Cowan LD, Gass JD. Acute macular neuroretinopathy: a review of the literature. Surv Ophthalmol
2003;48(1):1-11. https://PubMed.gov/12559324 (https://PubMed.gov/12559324)

9. Chinskey ND, Rahimy E, Johnson MW. Acute Macular Neuroretinopathy Following Non-Ocular Trauma: A
Hypothesis Regarding Pathophysiologic Mechanism. Ophthalmic Surg Lasers Imaging Retina2015;46(10):1013-
1020. https://PubMed.gov/26599243 (https://PubMed.gov/26599243). DOI: 10.3928/23258160-20151027-05

10. Hashimoto Y, Saito W, Mori S, Saito M, Ishida S. Increased macular choroidal blood flow velocity during
systemic corticosteroid therapy in a patient with acute macular neuroretinopathy. Clin Ophthalmol
2012;6:1645-1649. https://PubMed.gov/23091370 (https://PubMed.gov/23091370). DOI: 10.2147/0PTH.S35854

Suggested Citation Format

Frisbie RA, Warren AK, Risma TBS, Abramoff MD. Acute Macular Neuroretinopathy. EyeRounds.org. April 1, 2019.
Available from http://EyeRounds.org/cases/285-Acute-Macular-Neuroretinopathy.htm

last updated: 04/01/2019
Share this page:

University of lowa Carver College of Medicine
Department of Ophthalmology & Visual Sciences
200 Hawkins Dr.

lowa City, IA 52242

Web Privacy Policy (http://www.uiowa.edu/homepage/online-privacy-information) | Nondiscrimination Statement
(http://opsmanual.uiowa.edu/community-policies/nondiscrimination-statement)

(http://www.uiowa.edu)

Directory (https://www.dna.its.uiowa.edu/Whitepages/) | A-Z Search (http://www.uiowa.edu/a-z) |
About lowa (http://www.uiowa.edu/homepage/about-university) | Contact Us
(http://www.uiowa.edu/homepage/about-university) | Calendars
(http://www.uiowa.edu/homepage/calendars) | Privacy Information
(http://www.uiowa.edu/homepage/online-privacy-information)

copyright ©2016 The University of lowa.


http://www.uiowa.edu/homepage/online-privacy-information
http://opsmanual.uiowa.edu/community-policies/nondiscrimination-statement
http://www.uiowa.edu/
https://www.dna.its.uiowa.edu/Whitepages/
http://www.uiowa.edu/a-z
http://www.uiowa.edu/homepage/about-university
http://www.uiowa.edu/homepage/about-university
http://www.uiowa.edu/homepage/calendars
http://www.uiowa.edu/homepage/online-privacy-information
https://pubmed.gov/12559324
https://pubmed.gov/26599243
https://pubmed.gov/23091370

