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CASE REPORT——

Background: Wernicke encephalopathy—an uncommon and severe condition caused by thiamine deficiency—is most often
associated with alcohol use but can occur in other settings of nutrient deficiency. Posterior reversible encephalopathy syndrome is
an acute neurologic condition characterized by reversible subcortical vasogenic edema that is often associated with hypertension.
We present the case of a patient with concurrent Wernicke encephalopathy and posterior reversible encephalopathy syndrome.
Case Report: A 26-year-old female with a surgical history of laparoscopic sleeve gastrectomy performed 4 months prior pre-
sented with ataxia, confusion, bilateral blurred vision, and headache. Initial examination showed reduced visual acuity (20/200 in
both eyes), ophthalmoplegia, high-frequency bilateral upbeat and mild horizontal nystagmus, bilateral optic disc swelling with
disc hemorrhage, and intraretinal hemorrhages. She was found to have thiamine deficiency resulting in Wernicke encephalo-
pathy, as well as bilateral frontal, parietal, and occipital T2 hyperintensities on magnetic resonance imaging consistent with poste-
rior reversible encephalopathy syndrome. After treatment with pulse dose thiamine repletion and antihypertensives, the patient
improved clinically, with increased visual acuity (20/30 in both eyes) and complete resolution of bilateral optic disc edema and
intraretinal hemorrhages. However, upbeat nystagmus remained.

Conclusion: Neuro-ophthalmic signs may be early indicators of Wernicke encephalopathy and posterior reversible encephalop-
athy syndrome, underscoring the vital role of eye care providers in recognizing these conditions, particularly in patients who have
undergone bariatric surgery. Without a high index of suspicion, Wernicke encephalopathy may be overlooked in these patients.
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INTRODUCTION

Wernicke encephalopathy is a severe, yet reversible
condition caused by an acute thiamine deficiency. While
Wernicke encephalopathy is known for the classic triad
presentation of altered mental status, ataxia, and ocular
dysfunction, only a minority of patients present with the
complete triad." Autopsy-based studies have reported Wer-
nicke encephalopathy lesions to be present in approximately
0.8% to 2.8% of the general population.?

Posterior reversible encephalopathy syndrome is an
acute neurologic condition that presents with a wide
spectrum of clinical and radiographic findings, including
headache, altered mental status, visual disturbances, and
seizures.® Epidemiologic data show that posterior reversible
encephalopathy syndrome has been diagnosed in almost all
age groups, with a slight prevalence in female patients.*

Because both conditions present with a wide range of
ophthalmic and neurologic symptoms, diagnosis is usually
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by exclusion. Awareness of the possible neuro-ophthalmic
findings associated with Wernicke encephalopathy and pos-
terior reversible encephalopathy syndrome is crucial for
prompt diagnosis and treatment to avoid permanent oph-
thalmic and neurologic damage.

In this report, we describe an adult patient who devel-
oped Wernicke encephalopathy and posterior reversible
encephalopathy syndrome after gastric sleeve surgery.

CASE REPORT

A 26-year-old female with a surgical history of laparo-
scopic sleeve gastrectomy 4 months prior initially presented
to an outside hospital emergency department (ED) with
concerns of tachycardia, hypertension, and dizziness. The
patient reported a 1-week history of dizziness with occa-
sional spinning sensations; a dull, intermittent headache;
and bilateral blurred vision. Computed tomography (CT) of
the brain without contrast was unremarkable. At the time,
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the patient’s dizziness and tachycardia were thought to be
related to postural tachycardia and dehydration secondary
to her recent history of multiple urinary tract infections for
which the patient had undergone ureteral stent placement
4 days prior. The patient was advised to increase oral hydra-
tion and to follow up with an ophthalmologist to evaluate her
blurred vision.

The following day, the patient was referred back to the out-
side hospital ED by her ophthalmologist because of bilat-
eral optic disc edema with hemorrhage and new concerns
of bilateral lower extremity weakness, difficulty walking, and
mild headache. Her reported blood pressure at the time was
171/118 mm Hg. Initial physical examination findings were
positive for blurriness in the right eye, inability to look left and
right, and vertical nystagmus. Other findings included gener-
alized abdominal pain and 4/5 strength in the bilateral lower
extremities. CT angiography of the head and neck and CT of
the head were normal, with no signs of large vessel occlu-
sion or stroke. Cerebrospinal fluid (CSF) studies from lumbar
puncture were unremarkable, but no opening pressure was
obtained. The patient was given intravenous (V) labetalol
and was transferred to our institution for further neurologic
and ophthalmologic evaluation.

On arrival at our institution’s ED, the patient was tachy-
cardic to 109 beats per minute, hypertensive at 124/
101 mm Hg, and saturating at 98% on room air. The patient’s
laboratory workup was notable for an elevated erythrocyte
sedimentation rate of 58 mm/h (reference range, <20 mm/h)
and C-reactive protein of 12.8 mg/dL (reference range,
<1 mg/dL), with a normal vitamin B12 level of 698 pg/mL (ref-
erence range, 200-900 pg/mL). Magnetic resonance imag-
ing (MRI) of the brain and orbits with and without contrast
showed bilateral frontal, parietal, and occipital T2 hyperin-
tensities concerning for posterior reversible encephalopathy
syndrome (Figure 1). Magnetic resonance angiography of the
head and neck and magnetic resonance venography were
unremarkable. The patient was admitted to the neurology
service.

Ophthalmology was consulted because of the patient’s
acute painless bilateral vision loss, altered mental status,
and bilateral optic disc edema. During the initial consult, the
patient reported a 1-week history of progressively worsening
bilateral vision loss that she described as “looking through
water,” as well as a 4-day history of being unable to abduct
and adduct both eyes, with limited upward and downward
eye movements. The patient also noted an ongoing history of
bilateral hearing loss. She denied any history of eye trauma,
procedures, or surgeries.

The initial examination showed visual acuities of 20/200 in
both eyes. Other noteworthy findings included diminished
color vision; extraocular eye movement deficits related to
abduction (-4), adduction (-4), downgaze (-2), and upgaze
(-1) in both eyes; and high-frequency bilateral upbeat
nystagmus with mild horizontal nystagmus. The poste-
rior segment of both eyes showed 360-degree optic disc
swelling with disc hemorrhage along the superior and infe-
rior arcades, as well as intraretinal hemorrhages that were
worse in the right eye than the left. The macula and periph-
ery in both eyes appeared normal. Intraocular pressure and
anterior segment examination in each eye were normal.

The wide range of this patient’'s symptoms resulted
in a broad differential, including neurovascular, vitamin

202

Figure 1. Magnetic resonance imaging axial T2-weighted
fluid-attenuated inversion recovery with fat suppression im-
ages show multiple cortical and subcortical hyperintensi-
ties in the (A) bilateral parietal lobes, (B) parieto-occipital
region, (C) bilateral occipital lobes, and (D) bilateral frontal
lobes suggestive of posterior reversible encephalopathy
syndrome.

deficiency, infectious, and autoimmune etiologies. Given the
patient’s clinical features (headache, altered mental status,
blurred vision, weakness), acute hypertension, and T2 hyper-
intensities on MRI brain imaging, she was diagnosed with
posterior reversible encephalopathy syndrome.

With a goal of normotension, the patient was started on
2.5 mg amlodipine daily for hypertensive control, and the
dosage was uptitrated to 5 mg daily the following day. A thi-
amine level was ordered because of the patient’s recent gas-
tric sleeve surgery, and she was started on an empiric 3-day
pulse therapy 500 mg dose of IV thiamine supplementation.

The infectious etiology (eg, toxoplasmosis, Lyme disease,
Bartonella, herpes simplex virus, tuberculosis) was included
in the initial differential because of the patient’s recent his-
tory of multiple infections. After a repeat lumbar puncture,
CSF studies were sent for cytology, neuromyelitis optica,
infectious, and autoimmune encephalopathy panels. Serum
studies were sent for neuromyelitis optica, myelin oligoden-
drocyte glycoprotein, antineutrophil cytoplasmic antibody,
and serum autoimmune encephalopathy panels. Chest x-
ray showed no abnormal findings. Per the neurology team,
the patient was started on a 5-day pulse therapy course of
1,000 mg IV methylprednisolone.
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On the second day of admission, the patient’s thiamine
level results revealed a low level of 21 nmol/L (reference
range, 70-180 nmol/L), and she remained on 500 mg IV
thiamine. After 3 days of 500 mg IV thiamine, the patient’s
thiamine supplementation was tapered to 250 mg IV for
3 days, followed by 100 mg daily oral thiamine.

On the third day of admission, the patient’s CSF labora-
tory workup was negative for Venereal Disease Research
Laboratory test, herpes simplex virus, Epstein-Barr virus,
varicella-zoster virus, and cryptococcus. Moreover, the CSF
studies from the patient’s lumbar puncture showed no signs
of meningitis, making an infectious cause less likely on the
differential.

On the fourth day of admission, the patient was seen
by a hospital dietician who learned that the patient’s home
diet included high protein with low sugar. After her gastric
sleeve surgery, the patient initially took vitamin B12, vitamin
D, and calcium. However, she said she had difficulty toler-
ating these supplements and had discontinued them. The
patient’s weight prior to gastric sleeve surgery was 112 kg,
and her weight on admission was 78 kg, a 34 kg weight loss
in 4 months.

Following her 5-day course of IV methylprednisolone, the
patient was started on a daily 60 mg dose of oral prednisone.

The patient was diagnosed with Wernicke encephalopathy
because of her history of gastric sleeve surgery, rapid weight
loss, examination findings (ie, altered mental status, ataxia,
ocular dysfunction), and low thiamine level. This diagnosis
was confirmed by her clinical improvement after thiamine
supplementation.

Throughout her hospitalization, the patient’s ocular dys-
functions gradually improved. By day 5 of hospitalization, her

Chang, AL

visual acuity had improved to 20/100 in both eyes, and she
had complete recovery of color vision, improved abduction
and adduction of both eyes, and resolving bilateral optic disc
edema. Horizontal nystagmus and upbeat nystagmus were
unchanged.

Repeat MRI of the brain performed 6 days after her initial
imaging showed stable T2 hyperintensities with improve-
ment in contrast enhancement. Other potential autoimmune
etiologies were less likely, given that the patient’s neu-
romyelitis optica, myelin oligodendrocyte glycoprotein,
and serum/CSF autoimmune encephalopathy panels were
negative. However, Lyme disease immunoglobulin G with
5 Western blot bands was positive. Although Lyme disease
immunoglobulin M was negative, the patient was started on
100 mg oral doxycycline twice daily for 21 days.

A Humpbhrey visual field 30-2 test performed 8 days after
admission demonstrated abnormal visual fields with infe-
rior scotoma not respecting the vertical meridian (Figure 2).
Optical coherence tomography showed supranormal retinal
nerve fiber layer thickness of the right eye, normal retinal
nerve fiber layer thickness of the left eye, and normal macu-
lar findings in both eyes (Figure 2).

The patient was discharged 9 days after admission to
inpatient rehabilitation with outpatient neurology, neuroim-
munology, and ophthalmology follow-up. At the patient’s
1-month ophthalmology follow-up, her visual acuity had
improved to 20/60 in the right eye and 20/70 in the left
eye. Fundus examination showed trace temporal pallor of
both optic discs but complete resolution of bilateral optic
disc edema and intraretinal hemorrhages. Optical coher-
ence tomography showed reduced retinal nerve fiber layer
and ganglion cell layer thickness (Figure 3). The patient’s
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Figure 2. Humphrey visual field 30-2 and optical coherence tomography tests with fundus photos completed on day 8 of
admission show optic disc edema with hemorrhages in the right eye and central scotoma in both eyes.
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Figure 3. Humphrey visual field 30-2 and optical coherence tomography tests completed at 1-month follow-up show reduced

retinal nerve fiber layer and ganglion cell layer thickness.

upbeat nystagmus was unchanged. By the 4-month follow-
up, visual acuity had improved to 20/30 in each eye, with an
improved but persistent central/inferior scotoma in the right
eye and resolution of the visual field defect in the left eye.

DISCUSSION

Both Wernicke encephalopathy and posterior reversible
encephalopathy syndrome present as severe, acute neu-
rologic conditions with possible ocular involvement that
require early detection and treatment to prevent long-term
neurologic and ophthalmic sequelae.

While our patient’s symptoms were broad, she had
findings concerning for Wernicke encephalopathy (altered
mental status, ataxia, ocular dysfunction) and a history
of gastric sleeve surgery that resulted in a 30% weight
reduction in 4 months. Moreover, the patient experienced
difficulties tolerating vitamin B12, vitamin D, and calcium
supplements during this time, which might have affected
her overall nutritional intake. After a bariatric procedure, the
average timeline for Wernicke encephalopathy symptom
presentation in patients with thiamine deficiency is usually 4
to 12 weeks because of limited tissue storage and the water-
soluble nature of thiamine.® Our patient’s low thiamine level,
a possible complication of sleeve gastrectomy, and her rapid
weight loss may have contributed to her development of
Wernicke encephalopathy.®” Moreover, while the patient’s
bilateral optic disc edema and retinal hemorrhages are
rarer ophthalmic symptoms of Wernicke encephalopathy,
these fundoscopic findings were reported in a 37-year-old
female who underwent sleeve gastrectomy.® Prevalence
rates for optic disc edema and retinal hemorrhages have
been reported to be as low as 4% and 2%, respectively, in
patients with Wernicke encephalopathy.® However, studies
suggest that these findings are likely underestimated as
not all patients with Wernicke encephalopathy undergo
fundoscopic examination by an ophthalmologist.™® Current
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recommendations for Wernicke encephalopathy treatment
include empiric high-dose IV thiamine, followed by oral
thiamine supplementation.®

Our patient also had symptoms concerning for poste-
rior reversible encephalopathy syndrome, given her altered
mental status, hypertension, headaches, and visual distur-
bances, as well as bilateral frontal, parietal, and occipital
T2 hyperintensities. While the exact pathophysiologic mech-
anism of posterior reversible encephalopathy syndrome
remains unknown, early literature suggested hypotheses
involving cerebral hyperperfusion syndrome and endothelial
dysfunction as the cause of the reversible vasogenic subcor-
tical edema localized to the parietal and occipital lobes."'2
To prevent irreversible neurologic and ophthalmic damage,
early diagnosis of posterior reversible encephalopathy syn-
drome with MRI is crucial. T2 hyperintensities in a dis-
tinctive parieto-occipital pattern, as seen on our patient’s
MRI, are the principal neuroimaging findings for posterior
reversible encephalopathy syndrome.'® Treatment for pos-
terior reversible encephalopathy syndrome focuses on treat-
ing the underlying cause, which in the case of our patient
included strict blood pressure control to prevent further
hypertensive episodes.*

Although our patient had positive risk factors and
neurologic examination findings consistent with Wernicke
encephalopathy, the diagnosis was delayed. The diagnos-
tic delay can be attributed to several factors, including the
patient’s recent history of multiple infections, the initial pre-
sentation of multiple symptoms, the coexisting presentation
of posterior reversible encephalopathy syndrome, and the
rarity of Wernicke encephalopathy in a patient with no his-
tory of heavy alcohol use. Moreover, although the patient
had a history of bariatric surgery, symptom onset 4 months
following her surgery varies from the average timeline of
Wernicke encephalopathy symptom presentation. This case
demonstrates the importance of maintaining a high index of
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suspicion for Wernicke encephalopathy for high-risk groups,
including patients with recent bariatric surgery or a history of
rapid weight loss.

Although Wernicke encephalopathy and posterior
reversible encephalopathy syndrome have been studied
separately in the literature, we found only 1 case report-
ing concurrent Wernicke encephalopathy and posterior
reversible encephalopathy syndrome, and the patient had
acute graft-versus-host disease.’® Given that both condi-
tions feature overlapping symptom presentations, including
both conditions in the differential diagnosis is critical.

CONCLUSION

For this patient with findings of Wernicke encephalopathy
and posterior reversible encephalopathy syndrome, treat-
ment of both underlying conditions was critical for clinical
improvement. Clinicians must keep a broad differential with
the understanding that multiple nonspecific findings could
indicate 2 simultaneous disease processes. Further studies
would help determine if the pathophysiology of these condi-
tions is related.
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