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Abstract

Thiamine (vitamin B1) is an essential water-soluble vitamin that plays a
critical role in carbohydrate metabolism and neurological function. As
it cannot be stored in the body, deficiencies may occur rapidly in indi-
viduals with inadequate intake or absorption. Post-gastrectomy patients
are particularly vulnerable due to reduced dietary intake, altered diges-
tion, and malabsorption. Thiamine deficiency can lead to dry beriberi
with peripheral neuropathy, wet beriberi with cardiovascular compro-
mise, and Wernicke’s encephalopathy. We report the case of a 24-year-
old woman who developed progressive neurological symptoms such as
distal weakness, sensory loss, and gait instability several months after
laparoscopic sleeve gastrectomy. Laboratory investigations revealed
markedly reduced thiamine levels, confirming the diagnosis. Prompt
intravenous thiamine replacement resulted in gradual neurological im-
provement. This case underscores the importance of considering mi-
cronutrient deficiencies, particularly thiamine, in post-bariatric surgery
patients presenting with neurological decline, and highlights the need
for routine long-term micronutrient monitoring in this population.
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Introduction

Obesity, characterized by a body mass index (BMI) of > 30,
is a multifactorial chronic disease affecting a myriad of func-
tions in the body. It is becoming increasingly prevalent in the
modern era [1]. Although the terms overweight and obese are
often simplified to originate from an imbalance between calo-
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ries consumed and calories burned, this phenomenon is sub-
stantially complex. Factors such as endocrine status and genet-
ics play a significant role in the pathogenesis of obesity. Once
developed, obesity often leads to the germination of many
pathological processes, such as metabolic syndrome and car-
diovascular diseases [2]. To combat the development of such
lingering illnesses, weight loss with dietary modifications and
exercise is advised as an initial conservative measure. If failed,
bariatric surgery is often offered as a secondary measure for
these patients [3].

Bariatric surgeries are widely used and have been recog-
nized as an effective treatment modality for obese individu-
als, yielding favorable outcomes. Among its various meth-
ods, sleeve gastrectomy is one of the most used procedures,
particularly in morbidly obese individuals (BMI of > 40 or a
BMI of > 35 with comorbidities). It promotes weight loss by
limiting food intake due to the surgical removal of a gastric
segment [2, 3]. Despite their surgical success and favorable
outcomes, bariatric surgeries are often associated with com-
plications. While bleeding and infection are the most com-
mon, nutritional deficiencies may also occur and can lead to
serious consequences. Thiamine, a water-soluble vitamin,
has been reported as one of the most common nutrients defi-
cient in these individuals. Thiamine deficiency affects mul-
tiple systems in the body, most notably the nervous system.
It is essential in propagating nerve impulses and for energy
production through glycolysis. Thiamine deficiency may pre-
sent as beriberi or Wernicke’s encephalopathy (WE), and in
severe cases, progress to Korsakoff syndrome [4]. Beriberi
has been classified into two phenotypes based on the presen-
tation: dry and wet beriberi. Dry beriberi primarily manifests
with peripheral neuropathy, while wet beriberi includes both
neuropathy and cardiovascular complications, most notably
high-output heart failure [5]. Bariatric surgery has been par-
ticularly implicated in the pathogenesis of these diseases due
to thiamine malabsorption, although poor diet and chronic
alcoholism are also recognized causes [6]. WE is a neurologi-
cal disorder caused by thiamine deficiency and is part of the
broader category of beriberi disease, presenting with diverse
manifestations. Typical presentations of WE include altered
mental status, ataxia (gait imbalance), and oculomotor dys-
function like ophthalmoplegia or nystagmus [7]. Bariatric
surgeries pose a significant risk for the development of WE
due to the nutritional deficiencies caused by them. Therefore,
it is crucial to include thiamine supplementation in the post-
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Table 1. Sensory Nerve Action Potentials Were Unelicitable and Had No Response and Peroneal Motor Component Showed De-

creased Amplitude

Motor nerve conduction study

Nerve Latency Amplitude Conduction velocity
() Reff:re.nce mV (nor- Ref‘ere.nce v ) Reffere.nce
deviation mal) deviation deviation
Peroneal motor left
Ankle to extensor digitorum brevis 5.49 (£6.0) -1.01 0.52(>2.0) -1.48 - -
Below knee to ankle 14.1 - 0.38(=2.0)0 -1.62 44.1 (= 40) 0.10
Above knee to below knee 15.7 - 0.35(=22.0) -1.65 62.5 (> 40) 18.5
Peroneal motor right
Ankle to extensor digitorum brevis 5.79 (£6.0) -0.71 2.2 (>2.0) 0.2 - -
Below knee to ankle 13.4 - 2.0(>2.0) 0.0 47.3 (= 40) 33
Above knee to below knee 14.9 - 2.0(=2.0) 0.0 66.7 (= 40) 22.7
Sensory nerve conduction study
Nerve Peak latency Amplitude Conduction velocity
ms Reference Reference m/s Reference
deviation deviation deviation

Sural sensory left
Middle lower leg to external saphenous nerve No response
Sural sensory right

Middle lower leg to external saphenous nerve No response

operative care plan, as it prevents disease development or
progression, and delays in treatment may be fatal [6].

Case Report

We report the case of a 24-year-old female with a BMI of 44.6
who underwent laparoscopic sleeve gastrectomy. Around 4
months of post-surgery, the patient began experiencing persis-
tent nausea, vomiting, poor oral intake, and progressive weight
loss. She was not compliant with her vitamin supplements and
started to develop nonspecific symptoms such as fatigue, diz-
ziness, hair thinning, and musculoskeletal pain due to iron and
vitamin D deficiency. Her BMI had dropped dramatically from
44.6 to 27.7 kg/m? during this period. Six months after the gas-
trectomy, the patient developed hypokalemia due to vomiting
after severe gastritis, resulting in a brief hospitalization and
conservative management.

The patient was brought to the emergency department
7 months following the gastrectomy in a wheelchair due to
progressively worsening lower limb weakness. Her symptoms
initially began as numbness in both plantar surfaces of the foot,
which gradually progressed to weakness that severely impaired
ambulation. On examination, she appeared pale, dehydrated,
and unwell, but was fully conscious and oriented. She had de-
veloped ulcers on the bilateral upper and lower limbs. Vital
signs were stable apart from mild tachycardia. Neurological
assessment of the upper limbs was unremarkable. However,

the bilateral lower limbs demonstrated hypotonia and severe
weakness, with motor power graded 1/5, indicating near-com-
plete paralysis of distal muscles. Sensory examination revealed
impaired proprioception and hyperesthesia, accompanied by
hyporeflexia. The patient was wheelchair-bound due to pro-
found lower limb weakness. There was no ophthalmoplegia.
Her initial laboratory investigations demonstrated mac-
rocytic anemia (hemoglobin (Hb) 10.10 g/dL, mean corpus-
cular volume (MCV) 104 fL), and mild thrombocytopenia
(platelets (PLT) 124 x 10%/L). Electrolyte imbalances included
hypomagnesemia (Mg 0.56 mmol/L), and the international
normalized ratio (INR) was elevated to 1.7. Further evalua-
tion of micronutrient status revealed a low thiamine level (28
nmol/L), with normal vitamin B6 (30 pg/L) and vitamin B12
(306 pg/mL) levels. The albumin level was 2.3 g/dL, resulting
in reduced oncotic pressure and subsequent peripheral edema.
Brain magnetic resonance imaging (MRI) was unremarkable,
excluding a central cause for the symptoms. Nerve conduc-
tion study (NCS) showed a decreased amplitude of compound
motor action potential (CMAP) in the left and right peroneal
nerves (Table 1) and absent sensory conduction in the left
and right sural nerves, consistent with axonal sensorimotor
polyneuropathy. Low albumin levels and edema observed on
physical examination initially raised concern for possible heart
failure and wet beriberi. An echocardiogram was therefore per-
formed, which showed a normal heart size, normal ejection
fraction (54%), normal chambers and valves, and no structural
abnormalities or pericardial effusion. Following improvement
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of lower limb edema after albumin administration, wet beriberi
was ruled out. Persistent peripheral neuropathy, confirmed on
NCS in the absence of cardiovascular involvement, established
the diagnosis of dry beriberi. Due to persistent vomiting, she
was kept nil per os (NPO) and initiated on intravenous fluids
with electrolyte replacement. Intravenous thiamine was initi-
ated at 100 mg every 8 h and later escalated to 200 mg every 8
h, alongside pain management, multivitamins, and parenteral
nutrition.

However, after a week into admission, labs revealed pro-
gression to pancytopenia, with a Hb of 8.43 g/dL, PLT count of
69 x 10%/L, and white blood cell (WBC) count of 2.3 x 10%/L,
along with an elevated MCV (104 fL). Low folate levels (5.2
nmol/L) along with a reticulocyte count of 0.57% supported a
diagnosis of nutritional pancytopenia. Copper (80 pg/dL) and
vitamin B12 (480 pg/mL) levels were within normal ranges,
and thiamine levels increased to 50 nmol/L following initial
thiamine administration.

After several weeks of thiamine and cobalamin supple-
mentation, along with physical therapy, she began to show im-
provement. The power became % in her lower limbs, and she
was able to ambulate without the support of a wheelchair. She
will continue outpatient follow-up to maintain the same man-
agement plan, including physiotherapy, with possible tapering
of thiamine and cobalamin doses.

Discussion

Bariatric surgeries, whether restrictive or malabsorptive, are
associated with deficiencies in both micronutrients and ma-
cronutrients. Gastric resection is no exception [8, 9]. Sleeve
gastrectomy can result in deficiencies of several essential nu-
trients, including vitamins B1, B2, B6, B12, folate, iron, zinc,
and copper [10]. While these deficiencies are generally less
common than in malabsorptive procedures such as gastric
bypass, they can still lead to serious complications if not ad-
dressed. Additionally, obese and overweight individuals often
have pre-existing micronutrient deficiencies, which may fur-
ther worsen outcomes following surgery [11].

Among these nutrients, vitamin B1 deficiency is particu-
larly concerning [9]. Thiamine is a crucial coenzyme in glu-
cose metabolism and neurotransmitter synthesis. Its deficiency
disrupts nerve and muscle function, contributing to oxidative
stress and causing symptoms such as muscle weakness, absent
reflexes, and progressive sensorimotor neuropathy, charac-
teristic of dry beriberi [12]. Additionally, thiamine deficiency
can lead to high-output cardiac failure, which manifests as wet
beriberi [12].

The clinical presentation observed in this patient is typi-
cal of dry beriberi polyneuropathy. Patients typically develop
lower limb weakness, which may progress to numbness in the
feet and, in some cases, ascend to the mid-torso or hands [13].
A brain MRI may be performed to exclude other conditions
associated with thiamine deficiency, such as WE, which typi-
cally shows thalamic changes [14]. Laboratory evaluation may
include vitamin B12, vitamin B6, and copper levels to exclude
other potential causes of neuropathy [15]. Confirming the di-

agnosis of isolated dry beriberi enables treatment to be tailored
specifically to the patient’s condition.

Diagnosing dry beriberi can sometimes pose a challenge
and lead to delayed treatment of the patient. Electromyogra-
phy (EMQG) is typically used, revealing axonal neuropathy
with motor and sensory weakness, often manifested as re-
duced amplitudes of nerve action potentials [4]. Needle EMG
may reveal sharp waves and fibrillation potentials, indicative
of muscle damage. In patients with abnormal EMG studies,
a normal echocardiogram excludes wet beriberi and supports
the diagnosis of dry beriberi. Therapeutic response to thiamine
also corroborates the presence of neuropathy characteristic of
dry beriberi [16].

In patients’ post-bariatric surgery, prolonged vomiting or
new-onset neurological symptoms should prompt immediate
initiation of high-dose parenteral thiamine. The recommend-
ed regimen includes 500 mg of thiamine administered intra-
venously three times daily for 3 to 5 days [17]. Once initial
symptoms begin to stabilize, the dosage is typically reduced
to 250 mg IV once, followed by a maintenance phase of oral
thiamine supplementation at a dose of 100 mg/day [17]. Cer-
tain studies have also recommended initiation of prophylactic
thiamine administration for individuals presenting with a high
level of clinical suspicion [18]. Early initiation of physiother-
apy is also required. Physiotherapy plays a role in preserving
muscle strength, enhancing coordination, and promoting func-
tional recovery [19].

Conclusion

Thiamine deficiency remains a significant but often under-rec-
ognized complication following bariatric procedures. While
these surgeries are effective for weight loss and improving
comorbidities, they may result in micronutrient deficiencies
that can lead to serious neurological outcomes if not identified
early. Dry beriberi, though less commonly encountered, can
progress insidiously and present with debilitating symptoms
such as peripheral neuropathy and motor weakness.

Given the non-specific nature of early symptoms and the
potential for rapid deterioration, clinicians need to maintain a
high level of suspicion, especially in patients presenting with
persistent vomiting, poor intake, or unexplained neurological
findings. This highlights the importance of routine postopera-
tive micronutrient screening and appropriate supplementation
as a standard part of long-term care following bariatric surgery.
Pre-operative micronutrient status should also be considered
in these patients. Regular follow-up with a multidisciplinary
team, including nutritionists and primary care providers, can
help ensure early detection and timely management of defi-
ciencies, ultimately improving patient outcomes and quality
of life.
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