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Abstract

Wernicke’s encephalopathy (WE) is a potentially fatal but readily reversible medical emergency caused by thiamine deficiency.
WE is most commonly associated with heavy alcohol consumption, but is also seen in other clinical settings such as
Hyperemesis Gravidarum (HG), starvation, and prolonged intravenous feeding. After Sheehan’s first description of WE following
HG there are few case reports of similar etiology from various parts of the world [1,2,3,4]. WE is popularly known and taught as
the clinical triad of ophthalmoplegia, confusion and ataxia.We discuss a pregnant woman with HG presenting with visual
deterioration and her optic fundi showing optic disc edema on right side and retinal hemorrhage on left side. Its a rare initial
presentation of WE.

INTRODUCTION

Wernicke’s encephalopathy (WE) is a potentially fatal but
readily reversible medical emergency caused by thiamine
deficiency. WE is most commonly associated with heavy
alcohol consumption, but is also seen in other clinical
settings such as Hyperemesis Gravidarum (HG), starvation,
and prolonged intravenous feeding. After Sheehan’s first
description of WE following HG there are few case reports
of similar etiology from various parts of the world [1,2,3,4].
WE is popularly known and taught as the clinical triad of
ophthalmoplegia, confusion and ataxia.

We discuss a pregnant woman with HG presenting with
visual deterioration and her optic fundi showing optic disc
edema on right side and retinal hemorrhage on left side. Its a
rare initial presentation of WE.

CASE REPORT

A 26 years old primigravida, at 20 weeks of gestation was
admitted because of rapidly deteriorating visual loss of 2

days duration. She started vomiting during the 8 th week of
gestation for which she was admitted twice and treated with
anti-emetics and intravenous fluids. She continued to have
persistent vomiting and complained of general weakness.
Two days earlier to admission to our hospital she noticed
deterioration of vision in both eyes. She did not have

headache or loss of consciousness. Her antenatal record was
unremarkable except for HG. Her pulse was 100/mt; BP
90/60 mmHg. Fetal heart sound was absent and antenatal
ultrasonogram showed single non vital fetus of 16 week
gestation. Medical termination of pregnancy was planned.

On day 3 of admission, she was referred to the neurology
service. She was confused, drowsy, but followed simple
commands. Her pupils were bilaterally equal and reactive.
She had bilateral lateral rectus palsy with gaze evoked
nystagmus in horizontal direction and her vertical eye
movements were normal. She had normal motor power in all
4 limbs with sluggish muscle stretch reflex in lower limbs
and plantars were flexors. She had lower limb ataxia. There
was no neck stiffness. Her past history was unremarkable.
She was not on any medication. She was neither a smoker
nor an alcohol consumer. There was no pain on eye
movements. Visual acuity was 6/36 in Rt and 6/18 in Lt. Her
visual field was normal on confrontation. Optic Fundi
showed optic disc edema on right side and retinal
hemorrhage on left side.

The following investigations were normal or negative; full
blood count, sedimentation rate, anti- nuclear antibody
screening, HbsAg, serology tests for syphilis and HIV, blood
sugar, urea, creatinine, Sr calcium , Phosphate., Bilirubin,
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AG ratio, INR and Gamma GT. She had hypokaleamia
(2.8mEq/L), mildly elevated SGOT and SGPT (175 IU and
185 IU respectively).No proteinuria and glycosuria was
present in the urine analysis.

Clinical diagnosis of cerebral venous thrombosis was
considered in view of bilateral lateral rectus palsy and optic
disc edema with retinal hemorrhage. Her MRI brain (T2WI
and Flair) showed symmetrical hyperintense lesions in the
medial thalamus and periaquaductal gray matter in midbrain
. Given the history of HG and the typical MRI findings the
revised diagnosis was WE. Intra uterine death was
confirmed by a repeat ultrasonogram on day 2. In the
absence of spontaneous contraction, abortion was induced on
day 4 by means of extra amniotic prostaglandin E2. The
fetus and placenta were macroscopically normal.

The patient was treated with 500mg/day of IV thiamine for
initial 2 days then 300mg/day of for next 3 days. She made
rapid improvement in her vision and eye movements. Her
Optic disc and eye movements were normal on Day 7 but
had partial improvement in ataxia. Nerve conduction studies

done at the end of 1 st week showed normal conduction
velocity, distal latency and amplitude of median, ulnar,
common peroneal and sural nerves.

DISCUSSION

Wernicke’s encephalopathy (WE) is an acute neurologic
disorder resulting from thiamine (vitamin B1) deficiency.
WE was first described by Carl Wernicke [5] in 1881 as
“superior acute hemorrhagic polioencephalitis” in two men
with alcoholism and in a woman affected by pyloric stenosis,
whereas the association of WE with thiamine deficiency was
first suspected in the 1940s [6]. The exact prevalence and
incidence of WE are unknown, but necropsy studies have
revealed incidence rates ranging from 0.5% over a 5-year
period in Norway to 2.8% over a 9-year period in Australia
[7, 8].

Traditionally, the clinical diagnosis of WE rests on the
classical triad of opthalmoplegia, altered consciousness, and
ataxia, already described by Wernicke [5] in his original
article. However ocular signs such as nystagmus, bilateral
lateral rectus palsies, and conjugate gaze palsies are common
findings rather than opthalmoplegia [9]. In a necropsy study
of 131 patients with WE, it was found that only 16% of them
present with the clinical triad while19% had no documented
clinical signs [7]. In view of the poor diagnostic performance
of the classical triad, new classification criteria have been
proposed. These criteria require two of four items including

dietary deficiencies, oculomotor abnormalities, cerebellar
dysfunction, and an altered mental state or mild memory
impairment [10]. Though our patient had the classic triad,
her initial presentation as rapidly progressive visual loss
with optic disc edema is unusual.

In 1941, Geoge Black first documented a case of WE with
retinal hemorrhage without mention on optic disc edema. He
believed that the fundus picture of large darkish
hemorrhages splashed around the disc to be probably fairly
characteristic of WE and with necropsy finding he stated that
these fundus lesions illustrate the close correspondence
between the retina and brain [11]. Papilloedema is recorded
very infrequently in literature. [12, 13, 4]. In an analysis of
ocular signs in WE performed on a series of 52 Japanese
prisoners-of-war, only two cases (4%) were found to have
papilloedema [14]. Retinal haemorrhages without
papilloedema are probably a more frequent manifestation,
but in an exhaustive study of 245 patients in Boston, small
retinal haemorrhages were an associated finding in only six
cases (2%). No cases were seen with papilloedema or other
abnormalities of the optic disc [15]. Disc hyperaemia and
retinal haemorrhages are generally considered to be
secondary to optic disc oedema. The most straightforward
explanation for such nerve fibre swelling in the present
context would be to postulate a WE associated optic neuritis
or neuropathy, analogous to the nutritional retrobulbar
neuropathies such as those reported in pellagra and
associated with tobacco[16]. Mumford CJ speculated an
alternative theory regarding the few cases of WE where
papilloedema and/or retinal haemorrhages are seen. These
findings might result from the occurrence of the typical
neuropathological features of WE characterized by necrosis
of both nerve cells and myelinated structures, and
subsequent oedema, within the optic nerves themselves[17].
Cook et al reported bilateral visual disturbances with optic-
disc oedema and retinal haemorrhages as the presenting
features of Wernicke’s encephalopathy in a 11 yer old boy
[13].Causes for visual disturbances and raised intra cranial
tension are many in pregnancy. The clinician should be alert
in suspecting WE in all its atypical presentations in HG such
as loss of vision, loss of equilibrium and fetal loss.

More than 40 cases of Wernicke’s encephalopathy
associated with hyperemesis gravidarum have been
described. Recent case studies also reveal a vulnerability in
patients with thiamine deficiency secondary to
chemotherapy-induced hyperemesis, Crohn’s disease, AIDS,
self-induced starvation, bariatric surgery and long-term
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parenteral nutrition[18]. Any individual who is lacking a
source of thiamine for more than a few weeks is at increased
risk, particularly if he or she receives glucose-containing
intra venous fluids or a glucose-rich diet. In HD, fetal loss -
because it often precedes overt focal signs in the mother-
might be the first sign [19]. With the developing fetus being
particularly at risk, fetal loss is not uncommon. In our case
WE was secondary to severe HG and fetal loss was probably
secondary to thiamine deficiency as no other definite cause
could be identified. Fetal brain autopsy was not done .

Measurement of thiamine level in blood is not a prerequisite
for the diagnosis of WE. Interestingly, serum thiamine level
was normal in this case. By the time the report was available

on 6 th day, she made remarkable recovery in her vision and
lateral rectus weakness. Intracellular thiamine level is
usually a more accurate marker of thiamine deficiency,
measured as erythrocyte thiamine diphosphate by high
pressure liquid chromatography, and is often abnormal in
cases of WE, even when the serum thiamine level is
normal[20]. MRI findings that are strongly suggestive of
WE include symmetrically increased signal intensity on
FLAIR and T2-weighted images in the paraventricular areas
of the thalamus, hypothalamus, mamillary bodies,
periaqueductal midbrain, or cerebellum[21]. These findings
may be explained by the maintenance of cellular osmotic
gradients that are strictly related to the concentration of
thiamine levels in these areas. The MRI of brain has high
(93%) specificity and moderate (53%) sensitivity [22] in the
diagnosis of WE. Zhong et al analyzed the serial MRI
findings in 6 non-alcoholic patients with WE and concluded
that patients without coma show only periventricular
damage. With further alteration in consciousness there was
involvement of the medial thalami and capita of caudate
nuclei. WE is remediable when there is involvement of only
the peri-aqueductal regions, medial thalami and caudate.
Involvement of the cortical regions indicates irreversible
damage and poor prognosis [23]. In our case MRI helped to
rule out common causes of raised ICT in pregnancy and
suggested the possibility of WE by showing symmetrically
increased signal intensity on FLAIR and T2-weighted
images in the medial thalamus and periaquductal midbrain.

The cornerstone of treatment remains the timely
administration of thiamine. But how much and how long is
an answered question. The traditional recommendation is a
parenteral dosage of 100 mg of thiamine per day [24]. No
randomized, controlled, clinical trial has tested this regimen.
This dosage has been contested by several British authors

who recommend a dosage of 500 mg, although little
evidence is available to support or refute this regimen [25].
These authors hypothesize that very high doses are necessary
to obtain optimal passive diffusion of thiamine across the
blood-brain barrier, and they cite examples of failure of cure
and even death with lower-dose thiamine to support higher
dosing. They recommend high doses of thiamine, 500 mg
per day, given eighth hourly for two days followed by 250
mg per day once daily until the patient tolerates oral
thiamine. Subsequently oral thiamine 100 mg twice daily for
a minimum of at least three months may be prescribed. Our
patient was treated with 500mg/day of IV thiamine for initial
2 days then 300mg/day of for next 3 days. She made rapid
improvement in her vision and eye movements. Her optic
disc and eye movements were normal on day 7 of thiamine
replacement but had partial improvement in ataxia.

Wernicke’s encephalopathy is an often unrecognized disease
of nutritional deficiency. Though most prevalent in
alcoholics, WE may occur in anyone who develops a
nutritional deficiency of thiamine. The classic triad of
mental status changes, opthalmoplegia, and gait ataxia is
often absent. Recognition of WE in its typical and atypical
presentation should prompt treatment. Treatment demands
immediate intravenous administration of thiamine, although
the exact dosage regimen is unclear. Early recognition and
rapid treatment will help prevent the devastating
consequences of a treatable disease.

References

1. Sheehan HL. The pathology of hyperemesis gravidarum
and vomiting of late pregnancy. J Obstet Gynecol British
Commonwealth 1939;46:685.
2. Nightingale S, Heath PD, Bates D, Barron SL. Wernicke's
encephalopathy in hyperemesis gravidarum. Postgrad Med J
1982; 58:558–9.
3. Cirignotta F, Manconi M, Mondini S, Buzzi G,
Ambrosetto P. Wernicke–Korsakoff encephalopathy and
polyneuropathy after gastroplasty for morbid obesity. Arch
Neurol 2000;57:1356–9.
4. Netravathi M, Sinha S, Taly AB, Bindu PS, Bharath RD.
Hyperemesis gravidarum induced Wernicke's
encephalopathy: Serial clinical, electrophysiological and MR
imaging observations. Journal of neurological scinces
2009;284:214-216
5. Wernicke C. Lehrbuch der Gehirnkrankheiten fur Aerzte
und Studirende. 1881:229-242.
6. Campbell ACP, Russell WR. Wernicke’s
encephalopathy:the clinical features and their probable
relationship to vitamin B deficiency. Q J Med 1941;
10:41–64
7. Harper CG, Giles M, Finlay-Jones R. Clinical signs in the
Wernicke-Korsakoff complex: a retrospective analysis of
131 cases diagnosed at necropsy. J Neurol Neurosurg
Psychiatry 1986;49:341–345
8. Harper C. The incidence of Wernicke’s encephalopathy in
Australia: a neuropathological study of 131 cases. J Neurol



Loss of Vision: A Rare Presentation In Hyperemesis Gravidarum Induced Wernicke’s Encephalopathy

4 of 5

Neurosurg Psychiatry 1983;46:593–598
9. Donnino MW, Vega J, Miller J, Walsh M. Myths and
Misconceptions of Wernicke’s Encephalopathy: What Every
Emergency Physician Should Know Ann Emerg Med
2007;50:715-72
10. Caine D, Halliday GM, Kril JJ, Harper CG. Operational
criteria for the classification of chronic alcoholics:
identification of Wernicke’s encephalopathy.J Neurol
Neurosurg Psychiatry 1997; 62:51–60
11. Black G. Br J Ophthalmol 1941 25: 424-427
12. Reuler, J.B., Girard, D.E. & Cooney, T.G. Current
concepts. Wernicke's encephalopathy. N Engl J Med 1985,
312: 1035-1039.
13. Cooke CA, Hicks E, Page AB, McKinstry S. An atypical
presentation of Wernicke’s encephalopathy in an 11-year-old
child. Eye 2006;20: 1418–20.
14. De Wardener, H.E. & Lennox, B. Cerebral beriberi
(Wernicke's encephalopathy). Review of 52 cases in a
Singapore prisoner-of-war hospital. Lancet 1947, i:11-17.
15. Victor, M., Adams, R.D. & Collins, G.H. The Wernicke-
Korsakoff Syndrome. A clinical and pathological study of
245 patients, 82 with post-mortem examinations. Davis,
Philadelphia, 1971.
16. McLaren, D.S. Nutritional Ophthalmology. (2nd edition
of Malnutrition and the Eye). Academic Press, London,1980,
pp. 150-179.
17. Mumford CJ . Papilloedema delaying diagnosis of

Wernicke's encephalopathy in a comatose patient. Postgrad
Med J 1989:65 371-373
18. Merkin-Zaborsky H et al. Thiamine-responsive acute
neurological disorders in nonalcoholic patients. Eur Neurol
2000 45: 34–37
19. Togay-Isikay C et al. Wernicke’s encephalopathy due to
hyperemesis gravidarum: an under-recognized condition.
Aust NZJ Obstet Gynaecol 2001; 41: 453–456
20. Ferdinands. MD, Seneviratne. J, White O, Visual
deterioration in hyperemesis gravidarum. MJA 2005;182
:583-584
21. Zuccoli G, Pipitone N. Neuro imaging finding in acute
Wernicke’s Encephalopathy; Review of the Literature. AJR
Am J Roentgenol; Feb:2009 ;192; 501-508
22. Antunez E, Estruch R, Cardenal C, et al. Usefulness of
CT and MR imaging in the diagnosis of acute Wernicke's
encephalopathy. AJR Am J Roentgenol 1998;171:1131–7.
23. Zhong C, Jin L, Fei G. MR Imaging of nonalcoholic
Wernicke's encephalopathy: afollow-up study. AJNR Am J
Neuroradiol 2005;26:2301–5.
24. Victor M, Adams RD, Collins GH. The Wernicke-
Korsakoff Syndrome and Related Neurologic Disorders Due
to Alcoholism and Malnutrition. 2nd ed. Philadelphia, PA:
FA Davis; 1989.
25. Chataway J, Hardman E. Thiamine in Wernicke’s
syndrome—how much and how long? Postgrad Med J.
1995;71: 249.



Loss of Vision: A Rare Presentation In Hyperemesis Gravidarum Induced Wernicke’s Encephalopathy

5 of 5

Author Information

Balamurugan Namasivayam
Consultant Neurologist, Sri Gokulam Hospital & Research Institute

Akila Arthanari
Consultant Obstetrician, Sri Gokulam Hospital & Research Institute

Subramanian Senthilkumaran
Consultant Emergency Physician, Sri Gokulam Hospital & Research Institute

P Chellammal
Consultant Obstetrician, Sri Gokulam Hospital & Research Institute

V Siddharthan
Consultant Ophthalmologist, TMS Eye hospital

Rishya Manikam
Head , Emergency Physician, Emergency And Trauma Department, University Malaya


