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ABSTRACT
The article presents a clinical case of Wernicke encephalopathy occurring as complication of excessive pregnancy-related 
vomiting (hyperemesis gravidarum). This disorder has developed due to thiamine (vitamin B1) deficiency. The correct diagnosis 
is challenging due to the similarity of clinical manifestations with several other disorders. Timely diagnosis and early treatment 
reduce the risk of severe course and irreversible complications that can lead to the potentially adverse outcome. This case 
is remarkable due to the appearance of the disease in a 32-year-old pregnant woman with excessive vomiting. The patient 
demonstrated the classic symptom triad found in only 16% of patients with Wernicke encephalopathy. Primarily ataxia and 
nystagmus appeared, and later memory impairment with confabulations was recorded. Magnetic resonance imaging of 
the brain revealed bilateral symmetrical areas with increased MR signal intensity in T2 (SE and FLAIR) sequences in the 
mediodorsal nucleus (MD) of thalamus, subependymal microglia of the III ventricle, and periaqueductal gray. The treatment of 
Wernicke encephalopathy was immediately initiated with the use of intravenous thiamine 200 mg 3 times daily. The beneficial 
treatment effect was reported. Further pregnancy proceeded unremarkably and resulted in the birth of a live term girl. During 
the postpartum period, the patient reported persisting instability when walking, which increased with closed eyes, and non-
systemic dizziness.
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Рвота беременных — «маска» другого 
заболевания: клинический случай развития 
энцефалопатии Вернике
Е.А. Синайская, Н.С. Землина, А.В. Мурашко, О.Е. Зиновьева, Д.Е. Прохоров
Первый Московский государственный университет им. И.М. Сеченова, Москва, Россия

АННОТАЦИЯ
В статье представлено описание клинического случая развития энцефалопатии Вернике как осложнения чрезмер-
ной рвоты беременных (лат. hyperemesis gravidarum). Причиной отмеченной патологии является дефицит тиамина 
(витамин В1). Постановку правильного диагноза затрудняет схожесть клинических проявлений с рядом других со-
стояний. Своевременная диагностика и раннее начало лечения снижают риск тяжёлого течения и необратимых ос-
ложнений с потенциально возможным летальным исходом. Особенностью данного наблюдения является развитие 
у 32-летней беременной с чрезмерной рвотой классической триады симптомов, встречающейся лишь у 16% пациентов 
с энцефалопатией Вернике. Сначала появились атаксия и нистагм, а затем присоединилось нарушение памяти с кон-
фабуляциями. На магнитно-резонансной томографии головного мозга выявлены двусторонние симметричные зоны 
повышенного МР-сигнала в Т2 (SE и FLAIR) импульсных последовательностях в дорсомедиальных ядрах таламусов, 
субэпендимальных отделах третьего желудочка и периакведуктальном сером веществе. Незамедлительно было на-
чато лечение по поводу энцефалопатии Вернике с внутривенным введением тиамина 200 мг 3 раза в день. На фоне 
терапии отмечена положительная динамика. Беременность протекала без осложнений и завершилась рождением жи-
вой доношенной девочки. В послеродовом периоде у пациентки сохранялись неустойчивость при ходьбе, усиливаю-
щаяся при закрывании глаз, несистемное головокружение.

Ключевые слова: тяжёлая рвота беременных; неукротимая рвота беременных; hyperemesis gravidarum; энцефало-
патия Вернике; дефицит тиамина; клинический случай.
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妊娠呕吐—另一种疾病的“伪装”： 
维尔尼克脑病的临床病例
Ekaterina A. Sinayskaya, Natalya S. Zemlina, Andrey V. Murashko,  
Olga E. Zinovieva, Dmitry E. Prokhorov
I.M. Sechenov First Moscow State Medical University, Moscow, Russia

摘要

本文描述了妊娠剧吐（hyperemesis gravidarum）并发维尔尼克脑病的临床病例。该病因是

由于硫胺素（维生素B1）缺乏引起的。疾病的诊断往往因其临床表现与其他多种疾病的相似

性而变得困难。及时诊断和早期治疗可以降低疾病严重程度以及潜在的不可逆并发症和死亡

风险。本病例的特征在于，32岁妊娠女性因妊娠剧吐而发展出维尔尼克脑病的经典三联症，

这种情况仅见于16%的患者。患者首先出现共济失调和眼球震颤，随后出现记忆障碍伴虚构

症状。在脑磁共振成像（MRI）中，在T2加权成像（SE和FLAIR）序列中，丘脑背内侧核、第

三脑室下室管膜区域和导水管周围灰质中发现双侧对称性高信号区。随即对患者开始维尔尼

克脑病治疗，静脉注射硫胺素200 mg，每日3次。治疗后病情呈现积极变化。妊娠过程无其

他并发症，并顺利分娩出一名足月健康女婴。在产后阶段，患者仍有闭眼时加重的步态不稳

和非系统性头晕。

关键词：关键词：妊娠剧吐；不受控制的妊娠呕吐；hyperemesis gravidarum；维尔尼克脑病；硫胺

素缺乏；临床病例。
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BACKGROUND
Gestosis is one of the most common reasons for 

seeking medical attention. It occurs in the first trimester of 
gestation in 50–90% of pregnant women [1–3]. The gestosis 
progression may be accompanied by hyperemesis gravidarum 
(severe nausea and vomiting of pregnancy), a severe form of 
gestosis that affects 1.5% to 3.0% of pregnant women [4]. 
Severe gestosis is characterized by weight loss of more than 
5% of pre-pregnancy weight (regardless of pre-pregnancy 
body mass index), electrolyte imbalance, dehydration, and 
ketones in the urine not attributable to causes other than 
pregnancy. Complications of hyperemesis gravidarum 
(HG) include Wernicke’s encephalopathy, hyponatremia, 
hypokalemia, hypoglycemia, kidney failure, central pontine 
and extrapontine myelinolysis, stroke, deep vein thrombosis, 
pulmonary embolism, seizures, coagulopathy, esophageal 
rupture or perforation, pancreatitis, pneumothorax, 
pneumomediastinum, rhabdomyolysis, vitamin K deficiency 
and coagulopathy, depression, and post-traumatic stress 
disorder [5]. The progression of excessive vomiting in 
pregnancy increases the risk of major obstetric syndromes, 
with a 2-fold increase in the rate of pre-eclampsia, a 3-fold 
increase in the rate of placental abruption, and a 40% 
increase in the risk of fetal growth retardation [6]. Unlike 
mild-moderate nausea and vomiting of pregnancy, which 
is a common, unpleasant, symptom of early pregnancy, 
excessive vomiting in pregnancy can cause significant 
physical and psychological morbidity, and have a profound 
effect on quality of life [7].

This article presents a case report of the 
Wernicke’s encephalopathy as an HG complication. 
Wernicke’s encephalopathy is an acute neuropsychiatric 
syndrome resulting from thiamine (vitamin B1) deficiency. 
This disease is clinically characterized by the classic triad of 
nystagmus, ataxia, and confusion [5].

CASE DESCRIPTION
Patient K, a 32-year-old multiparous pregnant woman, 

presented to the Department of Obstetric Pathology of the 
Snegirev Obstetrics and Gynecology Clinic of the Sechenov 
Center for Maternity and Childhood at 13–14 weeks of 
gestation with complaints of severe fatigue, nausea, vomiting 
up to 10 times a day, dizziness, weight loss of 16 kg (16.5% of 
initial body weight) within 2 months. At admission, the patient 
was diagnosed with 13-14-week pregnancy and moderate 
vomiting of pregnancy. Anamnesis morbi: The patient had 
been vomiting five times a day since Week 6 of gestation, 
which was accompanied with nausea and fatigue. The patient 
was admitted to the City Clinical Hospital (11–15 April 2022) 
with the diagnosis of 6–7-week pregnancy and moderate 
vomiting of pregnancy. The patient was discharged with 
no improvement. At weeks 9–10 of gestation, she visited 
the day clinic of the City Clinical Hospital (4–17 May 2022), 

where she received infusion therapy and metoclopramide, 
but the treatment had no effect. Due to deterioration of her 
health, she was again admitted to the City Clinical Hospital 
(17–23 May 2022) with the diagnosis of 11–12-week 
pregnancy and moderate vomiting of pregnancy. The overall 
health status was of moderate severity. The patient’s weight 
loss was 14 kg. The examination showed hypokalemia 
(K+ 3.0 mmol/L), hyponatremia (Na+ 133 mmol/L), a 
decrease in total plasma protein to 60 g/L, elevated liver 
transaminases (AST 36 IU/mL, ALT 63 IU/mL), and ketonuria. 
Consultation with a neurologist revealed no cerebral or 
focal neurological symptoms. Abdominal ultrasound on 
17 May 2022 showed echo signs of moderate diffuse changes 
in the pancreatic parenchyma and gallbladder sludge. 
Electrocardiography on 17 May 2022 showed the sinus 
rhythm and the horizontal position of the electrical cardiac 
axis. Esophagogastroduodenoscopy on 18 May 2022 showed 
superficial reflux esophagitis, cardia insufficiency, indirect 
signs of gastroesophageal hernia, focal superficial gastritis, 
and duodenogastric reflux. Infusion therapy with sterofundin, 
saline, metoclopramide, ondansetron hydrochloride resulted 
in positive changes.

The patient had a history of chronic tonsillitis, chronic 
maxillary sinusitis, laparotomy and appendectomy in 1998 
and surgical drainage of the right breast abscess in 2019. 
Menstrual history was normal. Gynecological history included 
laparoscopy in 2018 and dissection of pelvic adhesions. The 
first pregnancy was in 2019 with term delivery at 40 weeks; 
the baby was healthy and weighed 3,650 g. The pregnancy 
was accompanied by mild toxicosis. The second trimester 
was complicated by gestational diabetes. The second 
(current) pregnancy in 2022 was spontaneous.

At admission, the patient’s overall health status was of 
moderate severity. The skin and visible mucous membranes 
were pale with skin turgor decreased. Blood pressure was 
105/72 mmHg, pulse was 86 beats per minute. Breathing 
was vesicular with no wheezing. Heart tones were clear and 
regular. The abdomen was soft and non-tender. No swelling 
was observed. Bowel and bladder functions were normal.

At admission, a complete blood count was normal: red 
blood cells (RBC) 4.4×1012 g/L, hematocrit 31.8%, platelets 
222×109 g/L, white blood cells (WBC) 8.4×109 g/L. In urine, 
ketones were 3+. Blood chemistry was as follows: elevated 
liver transaminases AST 37 U/L and ALT 48 U/L, hypokalemia 
(K+ 3.4 mmol/L), other parameters were normal (glucose 
4.4 mmol/L, total protein 62 g/L, Na+ 135 mmol/L).

Infusion therapy was initiated with Ringer’s solution 400.0 
intravenous (IV) drip, saline solution 1,000.0 IV drip, sodium 
bicarbonate 200.0 IV drip, metoclopramide 4.0 intramuscular 
(IM). On the morning of 31 May 2022, urinalysis showed no 
ketones. During the therapy, nausea, fatigue, dizziness, and 
vomiting up to three times a day persisted; the patient was 
adynamic and cooperated poorly. Follow-up laboratory tests 
were as follows: complete blood count on 02 June 2022 
showed no changes; urynalysis showed ketones +; elevated 
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liver transaminases AST 61 U/L and AST 37 U/L, hypokalemia 
(K+ 3.4 mmol/L), hyponatremia (Na+ 136 mmol/L). In a blood 
coagulation test, ADP-induced platelet aggregation was 74%. 
Due to the risk of venous thrombotic complications (score 
of 6), anticoagulant therapy with low-molecular-weight 
heparins (enoxaparin sodium 40 mg subcutaneously) was 
added. Liver enzymes continued to increase: ALT 90 U/L, AST 
46 U/L, decrease in K+ 3.0 mmol/L and Na+ 133 mmol/L. 
Potassium supplements (Asparcam) and hepatoprotectors 
(Heptral) were added. During the therapy, vomiting decreased 
to once daily, and complaints of severe fatigue and non-
rotatory dizziness persisted. On day 9, systematic complaints 
of dizziness, nausea, and vomiting caused by head and body 
rotation were reported. Consultation with a neurologist 
on 8 June 2022 revealed horizontal nystagmus on lateral 
gaze and positive symptoms of oral automatism. Tendon 
reflexes were mildly brisk and symmetrical in the arms and 
legs. Benign paroxysmal positional vertigo associated with 
previous electrolyte imbalance was considered the most 
likely diagnosis.

Infusion therapy (0.9% saline 1000.0), hepatoprotective 
and anticoagulant therapy, and electrolyte replacement 
therapy were continued. On day 14 (13 June 2022), a 
neurologist was called due to complaints of increased rotatory 
vertigo, nausea, and fatigue. The patient’s neurological 
status deteriorated to stupor. She was disoriented to place 
and time: she could not clearly name the month and date 
and the name of the clinic where she had been admitted. No 
meningeal signs were reported. Cranial nerves III showed 
limited movement on right gaze, cranial nerves VIII showed 
central nystagmus on lateral and upward/downward gazes. 
No paresis was reported. Muscle tone was low. Therefore, 
the patient had cerebral and focal neurological symptoms. 
Vertebrobasilar stroke (Wernicke’s encephalopathy?) could 
not be ruled out.

Brain magnetic resonance imaging (MRI) was performed 
on 14 June 2022 using T1- and T2-weighted FSE and SE 

protocols, FLAIR, DWI, SWI sequences. Midline structures 
were not shifted. Bilateral symmetrical areas of hyperintensity 
in T2 (SE and FLAIR) pulse sequences were observed in the 
dorsomedial thalamic nuclei  and subependymal regions of 
the third ventricle and periaqueductal gray matter (Figure 1). 
The MRI findings could be considered in the context of 
Wernicke’s encephalopathy. No data suggestive of stroke 
were obtained.

A follow-up consultation with a neurologist on 
14 June 2022 confirmed the diagnosis of Wernicke’s 
encephalopathy. Thiamine was recommended at 200 mg 
three times a day intravenously.

A follow-up visit to a neurologist revealed no active 
complaints. Neurological status revealed fine horizontal 
nystagmus on lateral gaze, vertical nystagmus on upward 
gaze, and positive symptoms of oral automatism. No paresis 
was observed. Tendon reflexes were brisk and symmetrical. 
No abnormal signs were observed. Coordination tests such 
as the heel-to-shin test and the finger-nose test were 
satisfactory. The Romberg test with eyes closed showed 
increased body sway to the left. Superficial sensation was 
not impaired. Muscular sense and foot vibration sense were 
reduced. Memory disorders and confabulations improved 
(according to the patient’s mother). The patient was treated 
with thiamine at 600 mg/day, then it was recommended to 
reduce thiamine dose to 200 mg/day and then continue its oral 
use. She was discharged home on day 25 with a diagnosis 
of 17–18-week pregnancy and Wernicke’s encephalopathy.

Delivery was at term by cesarean section. A live full-term 
girl (3,300 g, 53 cm) was born. In the postpartum period, 
dizziness and unsteady gait persisted, the latter worsened 
with eyes closed.

DISCUSSION
Wernicke’s encephalopathy was first described in 

1881 by the German psychoneurologist Carl Wernicke as 

Fig. 1. Magnetic resonance imaging of the brain (Patient K.) (cross-sectional image at the level of the III ventricle and mediodorsal nucleus 
of thalamus): the arrows indicate symmetrical MR signal enhancement.
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«superior acute hemorrhagic poliencephalitis» [8] due to 
thiamine deficiency caused by alcohol dependence in most 
cases (400/434, 92.2%). Non-alcoholic causes include 
malnutrition, uncontrollable vomiting and diarrhea (including 
gestosis), nervous anorexia, chronic inflammatory diseases 
of the gastrointestinal tract and their surgical treatment 
(e.g. bariatric surgery), systemic diseases, multiple organ 
failure, hemodialysis, long-term treatment with furosemide, 
etc. [9, 10].

Thiamine (vitamin B1) is an essential water-soluble 
vitamin that plays an important role in metabolic and 
physiological processes. The body accumulates 25–30 mg 
of thiamine. Thiamine storage is depleted in all tissues 
within 2–3 weeks [10, 11]. Thiamine is stored in the body 
in several forms: free thiamine, thiamine monophosphate, 
thiamine diphosphate (thiamine pyrophosphate), and thiamine 
triphosphate. Approximately 80% of total body thiamine is 
in the form of thiamine pyrophosphate (ThPP). ThPP is an 
active metabolite that serves as an important cofactor for 
several enzyme complexes involved in energy metabolism, 
particularly carbohydrate and amino acid metabolism. These 
enzymes include pyruvate dehydrogenase, ketoglutarate 
dehydrogenase, branched chain ketoacid dehydrogenase, 
transketolase, and 2-hydroxyacyl-CoA lyase (α-oxidation 
of phytanic acid in peroxisomes) [11]. In the cytosol, ThPP 
acts as a cofactor for transketolase, which is required 
for the synthesis of nucleic acid precursors, myelin, and 
neurotransmitters (such as acetylcholine, glutamate, and 
gamma-aminobutyric acid), as well as for antioxidant 
defense. Transketolase is an enzyme of the non-oxidative 
branch of the Pentose Phosphate Pathway that synthesizes 
nicotinamide adenine dinucleotide phosphate and ribose 
5-phosphate. The key role of ribose 5-phosphate in nucleic 
acid synthesis suggests that highly proliferating tissues 
are dependent on thiamine. Therefore, thiamine deficiency 
leads to oxidative stress, decreased cell proliferation, and 
reduced fatty acid synthesis (especially myelin), which can 
have severe effects on the brain tissue [11]. Following 
the astrocytes, neurons develop cytotoxic and vasogenic 
edema, the integrity of the blood-brain barrier is disrupted, 
and local petechial hemorrhages occur in brain areas 
that are specifically vulnerable to thiamine deficiency [9]. 
In mitochondria, ThPP is a cofactor for three different 
complexes. The pyruvate dehydrogenase complex is required 
for the oxidative decarboxylation of pyruvate to acetyl-CoA, 
which enters the Krebs cycle. In thiamine deficiency, pyruvate 
is converted to lactate. Lactate accumulation can lead to a 
life-threatening metabolic acidosis, as well as peripheral 
and central neuropathies and seizure syndrome. The 
alpha-ketoglutarate dehydrogenase complex catalyzes the 
formation of succinyl-CoA and reduces nicotinamide adenine 
dinucleotide. Thiamine deficiency reduces energy production, 
disrupts oxidative metabolism, and causes glutamate build-
up, leading to neurodegenerative excitotoxicity [9, 11]. The 
branched chain alpha-ketodehydrogenase complex is involved 

in the metabolism of valine, leucine, and isoleucine. These 
three essential amino acids are used in protein synthesis 
and are the source of nitrogen for glutamate synthesis. 
Insufficient thiamine intake reduces the metabolism of these 
amino acids, leading to the accumulation of branched chain 
keto acids and subsequent metabolic dysfunction, including 
dyslipidemia [11].

The classic triad of nystagmus, ataxia, and memory 
impairment with confabulation is present in only 16% of 
patients with Wernicke’s encephalopathy, 44% of patients 
have one or two of these symptoms, while 19% have none 
[4]. Approximately 29% of patients may develop nystagmus, 
ophthalmoparesis, and gaze paresis due to involvement of the 
pontine tegmentum, oculomotor and abducens nerve nuclei. 
A sluggish pupillary light reflex and anisocoria may also 
be observed. Wernicke’s encephalopathy is characterized 
by visual disturbances with optic disc swelling, sometimes 
with retinal hemorrhages. Ataxia with gait disturbance and 
truncal ataxia are observed in 23% of patients, and some 
have limb ataxia and dysarthria. Involvement of the thalamus 
and mammillary bodies results in confusion or psychomotor 
agitation, behavioral disorders that mimic acute psychotic 
disorder [8]. Other symptoms of thiamine deficiency include 
loss of appetite, dizziness, tachycardia, and urinary retention 
due to anticholinergic autonomic dysfunction [9], hypothermia 
due to posterior hypothalamic involvement, and seizures 
caused by extracellular glutamate build-up [8]. If the body 
thiamine stores are not timely replenished and the thiamine 
deficiency worsens, Wernicke’s encephalopathy progresses 
to a potentially fatal Korsakov syndrome in more than 80% 
of cases [12].

The sensitivity of MRI in detecting Wernicke’s 
encephalopathy is 53%. However, the high specificity 
of 93% allows using MRI for the diagnosis of Wernicke 
encephalopathy. In Wernicke’s encephalopathy, brain MRI 
usually shows areas of bilateral symmetrical hyperintensity in 
T2 mode and decreased signal in T1 mode, as well as diffuse 
lesions around the aqueduct, third and fourth ventricles, 
midline of the cerebellum, and paraventricular regions of the 
thalamus, hypothalamus, and mammillary bodies [8].

Prompt parenteral administration of thiamine is the main 
treatment option for early signs and symptoms of Wernicke’s 
encephalopathy. There are currently no consensus clinical 
guidelines for the treatment and prevention of Wernicke’s 
encephalopathy with thiamine. The European Federation of 
Neurological Societies (EFNS) suggests a dose of 200 mg of 
intravenous thiamine 3 times a day until symptoms 
resolve [13].

CONCLUSION
Management of pregnancy with HG requires vigilance for 

clinical signs of Wernicke’s encephalopathy due to thiamine 
deficiency in order to diagnose and improve symptoms in 
time to prevent fatal complications.
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