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CASE REPORT
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neuromyelitis optica spectrum disorder in a young woman:
a case report and literature review
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Abstract. Wernicke’s encephalopathy is an under-recognized life-threatening disease caused by thiamine
(vitamin B1) deficiency. It has historically been related to chronic alcoholic intake but other causes of malnu-
trition, such as invasive gastric surgery and hyperemesis, have been linked to the onset of this illness over the
years, often presenting with atypical clinical manifestations. Herein we report a case of a young obese woman
affected by non-alcoholic Wernicke’s Encephalopathy following a minimally invasive gastrointestinal surgery.
She showed an unusual clinical profile characterized by prominent subacute neuro-ophthalmological in-
volvement which combined to her juvenile age, overweight condition and brain lesions, have made diagnosis
challenging due to similarities with Neuromyelitis Optica Spectrum Disorder. Our case underscores the
relevance of prompt diagnosis in order to prevent the development of irreversible neuropathological changes
and to avoid the use of a long-term immunosuppressive treatment. (www.actabiomedica.it)
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Introduction

Wernicke’s encephalopathy (WE) is a severe and
underestimated disease caused by thiamine (vitamin
B1) deficiency, first recognized by Carl Wernicke in
1881 (1).

Historically, it has been primarily associated with
alcoholism, but recent studies have identified several
other causes (e.g., gastric surgery, hyperemesis and
malnutrition), accounting for 23% of WE cases in one
autopsy study (2).

The classic clinical presentation characterized by
ataxia, mental status changes and ophthalmoplegia
is observed in only a small number of patients, with
relevant differences between the alcoholic and non-

alcoholic subtypes (3) (4).

The non-alcoholic variant exhibits more fre-
quent ocular signs rather than cerebellar involvement,
as highlighted by a recent multicenter observational
study (5). In addition, rare manifestations such as mild
peripheral neuropathy, decreased deep tendon reflexes,
and papilledema have been reported(1).

The dissimilarities between these two variants
extend beyond clinical features and involve neuro-
radiological findings. Alcoholic WE predominantly
affects brain regions that are highly dependent on
thiamine levels for maintaining osmotic gradient
levels, such as the periaqueductal areas, thalami
and mammillary bodies, which show bilateral and
symmetrical involvement. On the other hand, non-
alcoholic WE may exhibit atypical MRI findings,

including alterations in the dorsal medulla, pons,
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cerebellum, corpus callosum and fronto-parietal
cortex (6).

The involvement of the periaqueductal and
periventricular areas is not exclusive to WE but it is
also observed in certain neuroinflammatory disorders
such as Neuromyelitis Optica Spectrum Disorder
(NMOSD) (7).

NMOSD is an autoimmune disorder affect-
ing the central nervous system, particularly the optic
nerves and spinal cord with variable involvement of
the brain parenchyma (8). Due to the different loca-
tions of brain lesions caused by NMOSD, the clinical
presentation may overlap with WE. Indeed, NMOSD
is typically characterized by neuro-ophthalmological
alterations that may resemble non-alcoholic WE, but
it can also rarely exhibit the classical triad of ataxia,
ophthalmoplegia and mental status changes (9).

Case presentation

A 20 years-old woman started suffering from
subacute progressive bilateral loss of eyesight, blurred
vision and diplopia.

She underwent an ophthalmologic evaluation
which revealed severe bilateral visual loss (< 2/10)
and concomitant bilateral optic neuropathy with
papilledema and flame hemorrhages. Consequently,
she was admitted to our Neurology Department for
observation.

Her medical history was unremarkable, except
for obesity and a recent laparoscopic cholecystectomy
due to gallstones, which had caused relapsing biliary
colic disease with reduced caloric intake, weight loss
and nausea/vomiting. The initial clinical examination
showed bilateral sixth nerve palsy with slight deficit
in adduction, mild cognitive slowing, numbness in the
legs, and an ataxic gait.

CT head and CT angiography of cerebral arter-
ies were normal, and blood tests revealed only abnor-
mal liver function enzyme levels. Due to the complex
clinical presentation and the severity of visual loss, we
initiated intravenous supplementation of thiamine
(500 mg three times per day for two days, following
by 250 mg per day), in suspicion of non-alcoholic WE,
and high doses of intravenous methylprednisolone

(1gr for 5 days), since an inflammatory CNS disease
such as NMOSD could not be ruled out.

A brain MRI performed the day after the admis-
sion showed hyperintense bilateral periaqueductal,
thalamic and diencephalic FLAIR-T?2 signal, without
gadolinium enhancement or decrease in ADC values
(Fig. 1); CSF analysis displayed normal values of cell
and protein counts with negative intrathecal oligo-
clonal bands synthesis and negative results in the viral-
bacterial screen.

We observed a significant improvement in visual
acuity and oculomotor disturbances as soon as the
treatments were initiated, with the appearance of bi-
directional gaze-evoked nystagmus. Concurrently, the
cognitive slowing disappeared.

Ophthalmologic follow-up performed one-week
after the admission showed normal visual acuity with
improvement in flame hemorrhages and reduction in
papilledema. At the one-month follow-up, her neuro-
logical examination was unremarkable, except for per-
sistence of bilateral nystagmus. Additionally, the serum
samples tested for anti-aquaporin-4 (AQP-4) antibodies
and anti-myelin oligodendrocyte glycoprotein yielded
negative results, and the brain MRI showed complete
resolution of aforementioned alterations (see Fig.1).

Discussion

Herein we have reported the case of a young obese
woman affected by non-alcoholic WE.

Our patient showed a prominent subacute neuro-
ophthalmological involvement which, combined with
her juvenile age, overweight condition, and neurora-
diological similarities to NMOSD, made the diagnosis
challenging.

Initially, we focused on ocular manifestations.
As reported in a recent literature review (10), several
causes may underlie bilateral optic neuropathy.

The severe visual loss, combined with bilateral op-
tic neuropathy presenting with papilledema and flame
hemorrhages could have been one of the typical onsets
of a CNS inflammatory disorder. However, bilateral
optic neuropathy with optic disc swelling is rarely ob-
served in WE, although thiamine deficiency is mainly
related to cranial nerve disorders, conjugate gaze palsy
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Figure 1. On top, axial (A - B) and coronal (C) CUBE Fluid Attenuated Inversion Recovery (FLAIR) showing hyperintense bilat-
eral periaqueductal, thalamic and diencephalic signal at the disease onset. On bottom, axial (D - E) and coronal (F) MRI showing a
complete resolution of the alterations.

and nystagmus. (11). The mechanisms behind the de-
velopment of such ocular manifestations in WE are
not yet understood.

Additionally, the overweight condition could have
been considered a protective element against the devel-
opment of WE. Nevertheless, thiamine has a half-life
range between 10-20 days (12) and WE is increasingly
diagnosed after short periods of poor vitamins intake,
as highlighted by a systematic review of obese patients
undergoing bariatric surgery (13), although it is rarely
related to minimally invasive surgery (14). Referring
back to our patient, her obesity state did not constitute
a safeguarding factor, considering how the high caloric
intake typical of obese patients is not usually matched
with appropriate thiamine intake, as shown by low
thiamine values in obese patients’ serum (15,16).

The neuroradiological features consisting of hy-
perintense bilateral periaqueductal, thalamic and

diencephalic FLAIR-T2 signal resemble the typical
aspects of NMOSD with regard to the affected ana-
tomical regions. Both diseases, although with different
pathogenetic mechanisms, involve the peri-ependymal
areas where there is a high thiamine metabolism
rate (4) and a high AQP4 expression (7) leading to
astrocytic cell damage. Therefore, the neuroradiologi-
cal differences between these two conditions are sub-
tle. As previously described (9), the involvement of the
mammillary bodies could be an element supporting
the diagnosis of thiamine deficiency, while parenchy-
mal lesions support a neuroinflammatory etiology.
Taking into account these diagnostic challenges,
in our case, the in-depth medical history analysis was
crucial in establishing the correct diagnosis before the
result of AQP-4 analysis. One month before admis-
sion, the patient started to suffer from relapsing bil-
iary colic disease and then she underwent laparoscopic
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cholecystectomy; both these factors led to several
vomiting episodes, resulting in reduced caloric intake
and weight loss. All these findings contributed to the
development of thiamine deficiency and its subsequent
clinical abnormalities.

Only few reports have been published about such
misdiagnosis, which was overlooked during the past
years (9,17-20).

In a case reported by Ye et al (9), a woman pre-
senting the classic clinical triad and periventricular le-
sion on brain MRI was misdiagnosed as being affected
by WE. Only the lack of a clinical response to thiamine
supplementation and the positive result of AQP-4
analysis made the diagnosis of NMOSD possible.

Interestingly, as reported by Zhang et al. (19)
NMOSD may follow WE. In their case, a woman
showing ocular manifestations and unstable walking
improved after B1 vitamin replacement, and brain MRI
showed resolutions. However, six months after discharge,
she experienced urinary incontinence and numbness in
her limbs and trunk. Through a blood sample to detect
the presence of antibodies, NMOSD was recognized.

Conclusions

We attempted to shed light on some atypical
features of non-alcoholic WE, aiming to enhance its
prompt recognition, even in the young-adult popula-
tion affected by optic neuropathy. An early WE diag-
nosis is crucial to initiate life-saving supplementation
as soon as possible, preventing the onset of irrevers-
ible neuropathological changes and avoiding the use
of long-term immunosuppressive treatments, which
may be considered in the case of misdiagnosis with
NMOSD.

In situations where the distinction between these
two entities is not clear, we recommend timely thia-
mine replacement while awaiting the result of AQP-4
analysis.
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