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Background and Purpose Acute posterior multifocal placoid pigment epitheliopathy
(APMPPE) is an immune-mediated chorioretinal disease that causes acute visual symptoms
with characteristic ophthalmoscopic findings. Neurological complications are rarely reported in
the literature. Here we report two new cases of APMPPE that presented with neurological mani-
festations, one of which was associated with peripheral neuropathy, which has not been de-
scribed before.
Methods A retrospective database review of all patients with a diagnosis of APMPPE was per-
formed. Clinical, ophthalmological, and neurological data were analyzed, and only cases of
APMPPE with neurological complications were included. A literature review of several databases
was also performed, and previous case reports were reviewed and analyzed in detail.
Results In total, 56 cases of APMPPE-associated neurological complications were included
in the analyses: 54 from the literature and 2 from our own practice. The most common compli-
cation was cerebral vasculitis, which affected 28 patients (50%), followed by headaches in 15
patients (26.8%). The other complications include sixth-cranial-nerve palsy, transient hearing
loss, meningoencephalitis, cavernous sinus thrombosis, and viral meningitis.
Conclusions This report adds to the literature of a novel association of APMPPE with pe-
ripheral neuropathy, and comprehensively reviews the neurological manifestations of this
disease. A high level of suspicion should be applied when dealing with a case of APMPPE. We
recommend applying detailed clinical neurological examinations and magnetic resonance im-
aging to APMPPE patients, and then early steroid treatment if the examination is positive or
even suspicious. Early treatment with steroids and long-term treatment with immunosuppres-
sive azathioprine with interval neurological evaluations will contribute positively to the out-
comes and avoid fatal complications, namely strokes.
Key Words acute posterior multifocal placoid pigment epitheliopathy,

neurological complications, peripheral neuropathy, corticosteroids.

INTRODUCTION

Acute posterior multifocal placoid pigment epitheliopathy (APMPPE) is a rare immune-
mediated chorioretinal disease that affects young adults. It typically affects both eyes, and
patients usually present with binocular visual blurring, metamorphopsia, or scotomas with
characteristic fundus findings." Although this is a disease of the eye, neurological and sys-
temic manifestations can also occur. It has been associated with multiple complications
in the central nervous system (CNS), including cerebral vasculitis, headaches, aseptic men-
ingitis, meningoencephalitis, sixth-cranial-nerve palsy, transient hearing loss, and cav-
ernous sinus thrombosis.?

This study adds two new cases of APMPPE with CNS manifestations to the literature, and

@'This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Com-
mercial License (http://creativecommons.org/licenses/by-nc/3.0) which permits unrestricted non-commercial
use, distribution, and reproduction in any medium, provided the original work is properly cited.
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we describe a novel association with peripheral neuropathy
that has not been reported before. In addition, we review the
literature and previous case reports, and discuss the diseases
in detail, including important steps in their diagnosis and
management.

METHODS

A retrospective observational study was performed at the
neurology unit in King Abdulaziz Medical City, Jeddah, Sau-
di Arabia. We reviewed the charts of all patients who pre-
sented with retinal disease between January 2000 and De-
cember 2015, and selected only those with a diagnosis of
APMPPE with neurological complications. The variables
collected were age, sex, comorbidities, and clinical, ophthal-
mological, and neurological data, investigations, treatments,
and outcomes. We also reviewed the literature in Medline,
Ovid, EMBASE, ProQuest, Google Scholar, and PubMed da-
tabases for cases of APMPPE-associated neurological com-
plications, including cerebrovascular disease. This study was
approved by the institutional review board of King Abdul-
lah International Medical Research Center, and consent was
waived in accordance with the institutional policy since this
was an observational study (IRB approval number: RYD-
16-417780-56087). Patient confidentiality was assured by
identifying cases using only file numbers without names or
photographs.

Case report 1

A previously healthy 26-year-old right-handed woman de-
veloped an influenza-like illness with myalgia, arthralgia,
and cough. One week later she experienced flashing lights,
floaters, blurred vision, and sore eyes, and nonspecific holo-
cephalic headache. Her symptoms improved over a period of
3 weeks. Two months later she developed imbalance, right-
sided numbness, and weakness. There was no past history of
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any medical illness, drug or alcohol abuse, smoking, or re-
cent international travel.

A general examination produced normal findings, includ-
ing for vital signs. In a neurological examination her visual
acuity was 20/30 in the right eye and 20/40 in the left eye,
with both discs demonstrating moderate nasal, superior, and
inferior swelling. Multiple creamy yellow patches involving
the retinal pigment epithelium (RPE) were seen in both pos-
terior poles (Fig. 1). The visual fields as tested using Gold-
man perimetry were normal except for enlargement of the
blind spots. Extraocular eye movements were full, and her
pupils were equally reactive to light with no relative afferent
pupillary defect. The other cranial nerves were normal. A
motor examination showed right-sided weakness (3 out of 5),
a pyramidal pattern, with pronator drift and spastic catch.
The sensory examination revealed impaired primary sensory
modalities on the right side especially in the light touch and
pinprick sensations. Cerebellar functions and coordination
were normal. The findings of basic laboratory and X-ray in-
vestigations were normal including a vasculitis screen and
serologies for all related organisms. A cerebrospinal fluid
(CSF) analysis showed 10 white blood cells, 94% lympho-
cytes, no red blood cells, and normal protein and glucose
levels. Culture and viral studies using the polymerase chain
reaction for most viruses produced negative results. Com-
puted tomography (CT) and magnetic resonance imaging
(MRI) showed infarcts at the anterior and posterior limbs of
the left internal capsule extending into the putamen, left co-
rona radiata, right pericallosal white matter, and high right
frontal centrum semiovale (Fig. 2). Conventional angiogra-
phy showed multifocal narrowing of branches of the anteri-
or and middle cerebral arteries bilaterally.

The patient was started on intravenous pulse steroid ther-
apy followed by oral prednisolone at 60 mg once daily in a
gradually decreasing dose and aspirin at 81 mg once daily.
Her symptoms improved, and the findings of neurological

Fig. 1. Both posterior poles of the first case showing multiple creamy yellow patches involving the retinal pigment epithelium.

www.thejen.com 461



- J C N Neurological Manifestations of APMPPE

Fig. 2. MRI of the brain showing infarcts at the posterior limb of the left internal capsule extending into the putamen, corona radiata, pericallosal

white matter, and posterior frontal centrum semiovale.

and eye examinations were normal in a follow-up clinic visit
2 months later.

Case report 2

A 49-year-old man developed a subacute, intense, bifrontal
headache associated with blurring of vision. He had no his-
tory of diabetes, hypertension, or alcohol intake. Three weeks
later he developed left frontal and right temporal infarctions,
as confirmed by MRI. His retina showed characteristic chang-
es of APMPPE with no emboli evident. Fluorescence angi-
ography and other ophthalmological tests revealed typical
changes of APMPPE (Fig. 3). The patient was diagnosed as
APMPPE based on the ophthalmological examination, and
he was treated with intravenous pulse steroid therapy fol-
lowed by oral steroids. Cerebral angiography confirmed the
presence of vasculitis. The findings of transesophageal echo-
cardiography and 48-hour Holter monitoring were normal.
Laboratory investigations showed a normal erythrocyte sedi-
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mentation rate (ESR), C-reactive protein, creatinine level, and
liver enzymes. Additional tests revealed normal serum lev-
els of gammaglobulins, antinuclear antibodies, and comple-
ment. Antineutrophil cytoplasmic antibodies, rheumatoid
factor, antiphospholipid and anticardiolipin antibodies, as
well as serologies for borreliosis, syphilis, human immuno-
deficiency virus, and hepatitis B and C were all negative.
The condition of the patient improved after administer-
ing high-dose steroids and clopidogrel at 75 mg once daily.
Prednisone was gradually tapered off over a 6-week period.
He was left with a visual acuity of 20/100 in both eyes and
left superior homonymous quadrantanopia. Eight months
later he developed bilateral leg numbness and tingling. The
findings of electrophysiological studies were consistent with
axon-length-dependent polyneuropathy that preferentially
affected the motor fibers. The findings of MRI of the whole
spine were normal, and repeated MRI of the brain showed
resolution of the previous infarctions with no new lesions.
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Fig. 3. Fundus photography of the second case showing multiple creamy yellow patches involving the retinal pigment epithelium before and after

acute posterior multifocal placoid pigment epitheliopathy treatment.

Gabapentin was started at 300 mg three times daily, which
improved the sensory symptoms. The patient experienced
no further neurological events. Additional investigations
including of the B12 level, glucose tolerance test, celiac-dis-
ease workup, connective-tissue disease, and serum protein
electrophoresis did not reveal any cause of his polyneurop-
athy. The patient unfortunately refused to receive a second
course of steroids or any immunosuppressive therapy. Two
months later he was seen in ophthalmology and neurology
clinics, at which time both his visual and neurological func-
tions had improved.

RESULTS

Our literature review revealed 54 well-documented cases of
APMPPE-associated neurological complications. A review of
our own data identified 105 different retinal disorders. Only
two cases of APMPPE were identified, both of which pre-
sented with the classical ocular manifestations of APMPPE
with the first presentation being to a neurology clinic. Add-
ing our 2 patients to the cases already in the literature brought
the total number of cases in our study to 56. Thirty-seven
were male (66.1%) and 19 were female (33.9%), giving a
male-to-female ratio 1.95:1, and they were aged 28.9+11.0
years (meantSD, range=15-58 years). The most common

complication was cerebral vasculitis, which affected 28 pa-
tients (50%), followed by headaches in 15 patients (26.8%)
(Table 1). The other complications included sixth-cranial-
nerve palsy, transient hearing loss, meningoencephalitis,
cavernous sinus thrombosis, and viral meningitis. Forty pa-
tients (71.4%) recovered completely, while ten (17.9%) had
long-term disability. Six patients (10.7%) died, all of whom
were in the cerebral vasculitis group. The main cause of
death was stroke-related complications including status ep-
ilepticus, cerebral edema, and uncal herniation. The CSF was
analyzed in 36 patients (64.3%), with abnormal results in
28 (77.8%), including pleocytosis (mononuclear) and elevat-
ed protein. Headaches were reported in 31 patients (55.4%),
and this was the only neurological manifestation in 15 (48.4%)
of them. A detailed description of the headache in terms of
its type, location, frequency, and severity was lacking for
most of the studies reviewed.

Cerebral angiography was performed in 18 patients (32.1%),
CT in 9 (16.1%), and MRI in 45 (80.4%). MRI was the most
sensitive modality of investigation for detecting neurologi-
cal complications of APMPPE. The findings of cerebral an-
giographies were all abnormal except for one in which the
vessel images showed evidence of vasculitic changes. Ste-
roids has been used by 50 patients (89.3%), and long-term
immunosuppressive therapy was given to 10 (17.9%). The
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long-term immunosuppressives used included azathioprine
in 6 patients (10.7%), cyclophosphamide in 3 (5.4%), and mi-
toxantrone in 1 (1.8%). The time from the onset of ocular
symptoms to the onset of CNS symptoms was 50.1+110.6
days (range=0-336 days). One patient experienced the on-
set of the neurological complication at 6 years after the ocu-
lar disease, and we considered this patient to be an outlier
that was attributable to either treatment failure or prema-
ture discontinuation of immunosuppressive therapy. Histo-
pathological studies had been reported previously for three
autopsies that demonstrated granulomatous vasculitis of the
small and medium cerebral vessels, with multinucleated gi-
ant-cell deposition and fibrinoid necrosis. Furthermore, gen-
eralized granulomas were found in several organs such as the

lung parenchyma, lymph nodes, heart, liver, and spleen.

DISCUSSION

In 1968, Gass’ described clinical and angiographic findings
in three young women who presented with a short history
of painless loss of central vision associated with multiple
cream-colored lesions with ill-defined margins concentrat-
ed in the posterior pole, and apparently deep in the retina.
These placoid lesions at the level of the RPE and choroid
resolved spontaneously over a few weeks, leaving scarring
but with good recovery of visual functions—the condition
was therefore named APMPPE. A systemic investigation
did not reveal a cause for the ocular disease.” Although the
clinical findings of this disease may have been reported ear-
lier, Gass® was the first to link the clinical and angiographic
findings with a proposed pathogenesis. Further reports
soon followed, and a picture developed of a rare, acute, self-
limiting inflammatory disorder with a typical clinical pattern
sometimes with profound loss of vision, but usually with re-
markable visual recovery (if the fovea is spared) despite sub-
stantial residual scarring of the RPE.*> APMPPE is charac-
terized by the sudden appearance of multiple posterior pole
lesions that are yellow-to-white in color. Patients usually
present with binocular visual blurring, metamorphopsia, or
scotomas with characteristic fundus findings.

The rarity of APMPPE means that accurate estimates of
its incidence and prevalence are not available. There are few
systematic reports in the literature, and only case reports and
series have been published. Most of the studies have been
retrospective, as is often the case with rare diseases. The dis-
ease is seen mostly in young patients, at a mean age of around
25 years (range=7-51 years). It has an equal sex distribu-
tion, and affects both eyes in >85% of cases.” However, our
results indicate that the neurological complications occur
in males almost twice as often as in females. This observa-
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tion is supported by the excellent literature review of Lu-
neau et al.® of APMPPE cases associated with cerebrovascu-
lar complications that have been published in the French
and English literature.

The exact etiology of APMPPE is unknown, and there
are at least two possible mechanisms explaining this condi-
tion. The disease was thought to be an inflammatory process
that begins either at the level of the RPE, as Gass® mentioned,
or at the level of small choroidal arterioles with vasculitis
and ischemic changes.” The associated systemic vasculitis
provides support for the choroid as being primarily involved
via a diffuse vasculitic process that interrupts choroidal per-
fusion and causes the characteristic fundus findings in
APMPPE. Choroidal ischemia leads to a disturbance of the
RPE barrier.” Another proposed mechanism for APMPPE is
a choroidal delayed-type hypersensitivity reaction with ac-
tivation of sensitized T lymphocytes to an unknown agent
resulting in choroidal occlusive vasculitis. It has been re-
ported to be associated with numerous infections and diseas-
es that are caused by delayed-type hypersensitivity reactions
such as sarcoidosis, pulmonary tuberculosis, schistosomia-
sis, ulcerative colitis, and acute group A streptococcal infec-
tion.'"”!" About 40% of patients diagnosed with APMPPE
report influenza-like symptoms prior to the onset of the visu-
al symptoms.'>"> APMPPE has also been reported following
vaccinations against meningococcal C, mumps, influenza, or
hepatitis B viruses, suggesting an immune-mediated mech-
anism rather than a direct effect of the infectious agent.'*"*
In addition, certain human leukocyte antigen (HLA) hap-
lotypes have been shown to be associated with the disorder,
with 56.7% of patients with APMPPE reported to be posi-
tive for HLA-DR2, while 40% express HLA-B7. These ma-
jor histocompatibility complex proteins may present viral
or bacterial antigens to helper and cytotoxic T cells, and acti-
vate the immune response leading to capillary and pigment
epithelial cell inflammation.'®

Systemic complications of APMPPE have been described
previously. These may involve the skin (erythema nodosum),
kidneys (nephritis with urine casts), muscles, thyroid glands
(thyroiditis), vasculitis of systemic blood vessels, and a high
ESR." Based on cerebral angiographies, Reichhart'® suggest-
ed that the disease represents a “uveocerebral” vasculitic syn-
drome. The differential diagnosis of this syndrome includes
Vogt-Koyanagi-Harada disease, sarcoidosis, Behget disease,
systemic lupus erythematosus, and Crohn’s disease."” A
blood workup to exclude systemic vasculitis includes ESR,
C-reactive protein, C-anti-neutrophil cytoplasmic antibody,
rheumatoid factor, antinuclear antibody, and anti-DNA."”

APMPPE was first described in 1968, and the CNS in-
volvement was described first by Holt et al.’ in 1976. Those
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authors described a 22-year-old male with attacks of right-
sided weakness and aphasia followed by left-sided numb-
ness most likely representing transient ischemic attacks.
The cerebral angiogram was consistent with cerebral vascu-
litis.> Several neurological and systemic manifestations have
been reported subsequently, with the CNS complications
including cerebral vasculitis, headaches, aseptic meningitis,
meningoencephalitis, sixth-cranial-nerve palsy, transient
hearing loss, and cavernous sinus thrombosis."”** The pres-
ent report not only includes a rare complication of a rare dis-
ease, but also an association with polyneuropathy that has
not been reported previously. Whether the polyneuropathy
is a sequela, coincidence, or an association remains to be
clarified.

Since APMPPE is generally self-limiting, there is no ratio-
nale for treatment if no neurological complication is encoun-
tered. The outcome for the visual system without treatment
is characteristically good, and a gradual improvement in vi-
sual acuity occurs over several months, with most eyes
achieving a visual acuity of 20/30 or better.”® Steroid therapy
may be indicated for extensive disease that involves the fovea.
Steroids may offer a theoretical advantage in shortening the
disease course or modifying its effects on central vision.”*®

The scenario is different in patients with APMPPE and
neurological symptoms or complications, with aggressive
management involving steroids and immunosuppressive

medications being strongly indicated. Weinstein et al.””

sug-
gested that once cerebral vasculitis has been diagnosed, it
should be treated with steroid for 4 months in order to avoid
stroke occurrence. Stoll et al.*® applied steroids for 2 months
followed by azathioprine for long-term immunosuppression.
Comu et al.*' suggested stopping immunosuppressive ther-
apy after 6-12 months. Based on our literature review, we
recommend using steroids for 2-3 months and immunosup-
pressive therapy (azathioprine) for 12 months, during which
full ophthalmological and neurological evaluations should
be performed at 3-month intervals.

The prognosis of the neurological complications varies,
with most people either recovering completely or stabilizing
with no further deterioration. Factors that are prognostic of
a poor outcome include the occurrence of stroke, lack of
spontaneous remission with protracted disease course, and
rapid tapering of immunosuppressive therapy.'>*

APMPPE is a well-established disease with classical clini-
cal presentation and prognosis, but extraocular manifesta-
tions including neurological complications are quite rare.
Cerebral vasculitis and strokes are the most commonly re-
ported neurological complications, affecting half of the re-
ported cases. This report adds to the literature by describing
a novel association of APMPPE with peripheral neuropathy
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as well as comprehensively reviewing the neurological man-
ifestations of the disease. A high level of suspicion should
be applied when dealing with a case of APMPPE. We recom-
mend applying detailed clinical neurological examinations
and MRI to APMPPE patients, and then early steroid treat-
ment if the examination is positive or even suspicious. Early
treatment with steroids and long-term treatment with im-
munosuppressive azathioprine with interval neurological
evaluations will contribute positively to the outcomes and
avoid fatal complications, namely strokes.
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