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Case Report

Pseudo-Foster Kennedy Syndrome as a Rare Presentation of Vitamin
B12 Deficiency
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Abstract

Introduction: Pseudo-Foster Kennedy syndrome is a triad consisting of ipsilateral optic atrophy, contralateral optic disc edema,
and ipsilateral anosmia in the absence of an intracranial mass. Vitamin B12 plays an important role in DNA synthesis, and its defi-
ciency causes peripheral neuropathy, myeloneuropathy, and, very rarely, optic neuropathy.
Case Presentation: In this study, we describe a 34-year-old male who presented with progressive loss of visual acuity and field.
Fundoscopy showed optic disc edema with telangiectasia in the right eye, while the left eye had optic disc atrophy. We ruled out
nearly all possible and common causes of optic neuropathy, and vitamin B12 deficiency was finally diagnosed. After treatment with
vitamin B12, the patient improved.
Conclusions: Demyelinating disease, anterior ischemic optic neuropathy, non-arteritic anterior ischemic optic neuropathy, au-
toimmune disease, and hereditary optic neuropathy could cause optic neuropathy. Normal CBC parameters and the absence of
clinical manifestations of vitamin B12 deficiency could not rule out its diagnosis. Careful physical examinations and history-taking
with a classical approach led us to the diagnosis of vitamin B12 deficiency and its treatment.
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1. Introduction

Foster Kennedy described a triad of signs, consist-
ing of ipsilateral optic atrophy, contralateral optic disc
edema, and ipsilateral anosmia, as characteristic of a
space-occupying lesion in the basofrontal area on the side
of optic atrophy (1, 2). These findings, in the absence of
an intracranial mass, are known as pseudo-Foster Kennedy
syndrome. Several non-tumor causes of ipsilateral disc
pallor and contralateral disc edema have been reported,
including anterior ischemic optic neuropathy, which is
the most common cause (3), occult trauma, optic neuritis,
syphilis, and severe arteriosclerosis of the internal carotid
arteries (4, 5). Vitamin B12 plays a significant role in the syn-
thesis of DNA and in neurological function. B12 deficiency
leads to the failure of myelin basic protein methylation,
resulting in myelin injury (6). Vitamin B12 deficiency has
been shown to be related to myeloneuropathy and periph-
eral neuropathy, and is rarely associated with optic neu-
ropathy and weakness in the lower extremities (7). In this
study, we report a case of vitamin B12 deficiency, presenting
as pseudo-Foster Kennedy syndrome.

2. Case Presentation

The patient, a single 34-year-old man in reported good
health, was referred with progressive and painless de-
creased vision in the left eye over the previous one month.
He was evaluated by a neurologist, and bedside fun-
doscopy was performed that showed swelling of the left
optic disc. Visual evoked potential (VEP) and brain and cer-
vical magnetic resonance imaging (MRI) with and without
gadolinium were performed to check for signs of multiple
sclerosis. VEP showed absence of the P100 wave in the left
eye and a normal P100 wave in the right eye, which indi-
cated optic neuritis. Treatment for optic neuritis was initi-
ated despite a normal MRI. The patient received 6.5 grams
of methylprednisolone intravenously, but no response was
observed.

Some days later, the patient developed progressively
decreased vision in the right eye, which involved the lower
half of the visual field, so he was referred to our depart-
ment for further evaluation. The patient had no history
of Lhermitte’s sign, Uhthoff’s phenomenon, or collagen
vascular disease signs and symptoms, such as oral apht-
hous ulcer, genital ulcer, photosensitivity, joint swelling, or
arthralgia. The patient noted that he had a history of smok-
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ing crystal methamphetamine until 4 - 5 years prior to his
admission, but stopped using at that time. There was no
history of similar or significant diseases in his family. The
patient’s vital signs and head, ear, nose, throat, chest, heart,
abdominal, and neurological exams were all normal, ex-
cept for visual acuity. In the left eye, visual acuity was a 3-
meter finger-count with a general reduction of sensitivity,
and a Marcus Gunn pupil was noted. In the right eye, visual
acuity was a 6-meter finger-count, with reduced sensitivity
in the inferior visual field. Bedside fundoscopy showed op-
tic disc edema with telangiectasia in the right eye, while
the left eye had optic disc atrophy (Figure 1).

Perimetry was performed, which confirmed the physi-
cal examination findings (Figure 2).

The laboratory data were in the near-normal ranges
(Table 1).

Table 1. Initial Laboratory Results

Results Patient Normal

Chemistry

BUN, mg/dL 17 6 - 23

Creatinine, mg/dL 1.0 0.7 - 1.4

ESR, mm/h 12 0 - 15

Hematology

WBC, 103/uL 6.48 4.8 - 10.8

RBC, 106/uL 5.55 4.5 - 6.5

HCT, % 45.1 40 - 54

MCV, fl 81.3 81 - 98

MCH, pg 25.9 27 - 32

MCHC, g/dL 31.9 32 - 36

RDW, fl 15.4 10.8 - 14.9

HGB, g/dL 14.4 13.5 - 18.0

Platelets, 103/uL 328 150 - 450

CSF Analysis

LDH, u/L 25 20 - 72

Protein, mg/dL 35 15 - 60

Sugar, mg/dL 67 50 - 80

Cerebrospinal fluid (CSF) analysis was normal, with an
opening pressure of 18 cm H2O and no oligoclonal band
detected. Transesophageal echocardiography and color
Doppler sonography of the carotid and vertebral arter-
ies were performed for evaluation of embolic sources and
atherosclerotic changes, and the results were normal. The
patient’s homocysteine level was also checked, and was 7.0
µmol/L (reference range: 5 - 15 µmol/L). HIV antibody was
checked with the ELISA method, and was negative. Brain

and cervical MRI with and without gadolinium was re-
peated, with normal findings and no signs of multiple scle-
rosis plaques or space-occupying lesions. Another proba-
ble cause for the patient’s condition was vasculitis-induced
optic neuritis, so antinuclear antibody (ANA), anti-double-
stranded DNA antibody (anti-dsDNA), perinuclear anti-
neutrophil cytoplasmic antibody (P-ANCA), cytoplasmic
anti-neutrophil cytoplasmic antibody (C-ANCA), and anti-
cardiolipin antibody were checked, and were all within
normal range. Fluorescein angiography was performed
by an ophthalmologist, which ruled out Leber’s hereditary
optic neuropathy (LHON). The patient lost his eyesight in
the course of his hospital stay and became nearly blind, so
we began our search for nutritional deficiencies that could
cause pseudo-Foster Kennedy syndrome. The patient’s fo-
late level was 14.5 ng/mL (normal range: 3.1 - 17.5 ng/mL),
but vitamin B12 was 200 pg/mL (reference range: 243 - 894
pg/mL). A peripheral blood smear was assessed by a pathol-
ogist and showed hypersegmented neutrophils. Vitamin
B12 deficiency was diagnosed, and intramuscular vitamin
B12 was administered. The day after starting treatment
with vitamin B12, the progression of loss of vision stopped,
and over the next several days it regressed. The patient’s vi-
sual field was improved on physical examination, and for
confirmation of the examination, another perimetry was
done. This showed improvement of the visual field in both
eyes (Figure 3).

The patient’s visual acuity was improved to a 6-meter
finger-count in both eyes, and fundoscopy showed sharp
optic discs bilaterally. The patient was followed, and he ex-
perienced neither recurrence of visual loss nor further im-
provement.

3. Discussion

Progressive blurred vision in this young man, followed
by swelling and atrophy in the optic disc with normal CSF
pressure and imaging, led to a diagnosis of pseudo-Foster
Kennedy syndrome. Various problems can cause optic neu-
ropathy, such as demyelination, ischemia, and hereditary
and nutritional causes. Careful history-taking, physical ex-
amination, and clinical evaluation are necessary to rule
out a diagnosis of optic neuropathy.

Anterior ischemic optic neuropathy (AION) is cate-
gorized into two subtypes: arteritic and non-arteritic
(NAION). Patients with NAION are typically older males
with systemic vascular risk factors, such as smoking and di-
abetes, which may cause severe edema and hemorrhage of
optic discs as seen on fundoscopy (8). However, NAION can
occur in young patients without any of those risk factors.
Hyperhomocysteinemia has been associated with NAION
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Figure 1. A, Optic disc edema with telangiectasia in the right eye and; B, optic disc atrophy in the left eye.

in patients who lack routine risk factors for ischemic optic
neuropathy (9).

A wide range of autoimmune and infectious dis-
eases can involve the optic nerve, including sarcoidosis,
systemic lupus erythematosus, Sjogren’s syndrome, We-
gener’s granulomatosis, and syphilis (10). Autoimmune
markers, such as ANA and anti-cardiolipin antibodies, are
usually positive in autoimmune optic neuropathy. This is
a recurrent condition that responds well to systemic corti-
costeroids (11).

Early diagnosis of optic neuritis should be considered,
as this can be one of the first symptoms of multiple scle-
rosis (12). Cervical and brain MRI should be done in order
to identify the white matter plaques of multiple sclerosis.
In about 90% of cases, optic neuritis regresses over time
to near-normal visual acuity, and administration of intra-
venous corticosteroids only accelerates the speed of recov-
ery from the disease, without changing the outcome (8).

Gradual and progressive loss of vision is a hallmark of
compressive optic neuropathy, the most common causes
of which are meningioma, pituitary adenoma, intracranial
aneurysm, and glioma. However, rarely, visual loss with
compressive optic neuropathy can be prompted in situa-
tions such as a ruptured aneurysm (13).

The hereditary optic neuropathies are a group of dis-
eases in which optic nerve dysfunction can be isolated or
can be associated with other neurological dysfunctions.
These diseases could be inherited autosomally or via the
mitochondrial genome. Patients with dominant optic neu-

ropathy (Kjer type) usually present with symptoms in the
first few years of life, with central or cecocentral scotomas.
The visual loss in these cases is symmetric and bilateral.
The classical presentation of LHON is acute, unilateral,
painless visual loss with central or cecocentral scotomas
(14). Weeks or months after involvement of the first eye,
the other eye can become involved (15). Fundoscopy in pa-
tients with LHON shows telangiectasia in the peripapillary
retinal vessels without leaks on fluorescein angiography,
and disc-swelling with peripapillary retinal nerve thicken-
ing. Because optic disc pallor is an initial sign of LHON, mis-
diagnosis is common, especially in younger patients di-
agnosed with optic neuritis and older patients diagnosed
with ischemic optic neuropathy. Therefore, careful history-
taking, physical examination, and high suspicion are criti-
cal for the diagnosis of this disease (16).

Toxic chemicals, drugs, and nutritional deficiencies
can affect the optic nerve and cause maculopapillary bun-
dle damage, as mentioned above with regard to LHON,
with central and cecocentral scotomas in the patient’s vi-
sual field. Ethambutol, amiodarone, methanol, methotrex-
ate, cyclosporine, vincristine, cisplatin, ethanol, and to-
bacco can cause toxic optic neuropathy. In addition to
these factors, some nutritional deficiencies, such as in thi-
amine (B1), riboflavin (B2), folate, B12, and B6, can make the
patient susceptible to optic neuropathy (17).

The diagnosis and management of vitamin B12-
deficient optic neuropathy, a rare entity that has been
reported mainly in patients with a history of gastrointesti-
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Figure 2. General reduction of sensitivity in the A, left eye; B, in the inferior visual field of the right eye.

nal surgery, pernicious anemia, and gastritis, should be
performed in the early phases of the disease in order to
prevent permanent visual defects. Low intake of vitamin
B12 is a rare cause of its deficiency, and mainly occurs in
strict vegans (18). Pernicious anemia, the main cause of
vitamin B12 deficiency, mostly results from lack of intrin-
sic factor production in the parietal cells, which causes
impaired absorption of the vitamin from the intestines.
Vitamin B12 is a coenzyme of the methylmalonyl-CoA
mutase reaction in the nervous system. This enzyme is

required for myelin synthesis. Therefore, various central
and peripheral nervous system synthesis abnormalities
are caused by vitamin B12 deficiency, due to impaired
myelin (19). Neurological manifestations are seen in most
affected patients. The pathologic substrate mainly affects
the spinal cord and causes myelopathy; however, neuropa-
thy, neuropsychiatric problems, and optic nerve and optic
chiasm problems can be involved, as well. Surprisingly,
it has been found that optic neuropathy can precede
any hematological manifestation caused by vitamin B12
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Figure 3. Improvement of Both Eyes’ Visual Fields After Treatment

deficiency (20).

In patients suspected to have nutritional deficiencies,
MRI of the optic nerves and chiasms is indicated to rule
out other important conditions. The visual field should
be carefully evaluated, as central or cecocentral scotomas
with intact peripheral fields are pathognomonic visual-
field defects that can occur with nutritional deficiencies
(21). Optic neuropathies caused by nutritional deficiencies,
especially vitamin B12 deficiency, are rare but reversible in
the early stages. Therefore, patients with unusual patterns
of visual loss, or with usual patterns but who are not re-

sponsive to the usual therapies, should undergo investiga-
tions to find nutritional causes. However, further studies
are needed to establish this approach as a routine guide-
line in the evaluation of optic neuropathies.

Vitamin B12 deficiency can present with visual distur-
bances, which demonstrates the possibility of vitamin B12-
deficient optic neuropathy even with normal CBC and
no other explicit clinical manifestations. Vitamin B12-
deficient optic neuropathy has a good prognosis if treat-
ment is started within a few months of the initiation of
symptoms. Color vision recovers after visual acuity does,
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and recurrences are rare after the recovery from symptoms
is complete. Our patient presented with an unusual mani-
festation of vitamin B12 deficiency, but careful physical ex-
amination and history-taking with a classical approach led
us to the exact diagnosis and appropriate treatment.
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