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Polyneuropathy After Rapid and Massive Weight Loss

Dear Editor, 
Various types of neuropathies related to weight loss have been reported since the first re-

port of peroneal neuropathy after massive weight loss. Neurological complications after 
weight loss such as encephalopathy, myelopathy, and polyneuropathy have mostly been stud-
ied through bariatric surgery.1 A recent study found polyneuropathy incidence of about 
6%.2 Reports of polyneuropathy following rapid and massive weight loss regardless of bar-
iatric surgery are extremely rare. We report the two cases of polyneuropathy that developed 
acutely after rapid and massive weight loss due to dietary restrictions and exercise. 

A 23-year-old male (Case 1) with weakness and paresthesia in both feet and a 21-year-
old male (Case 2) with weakness in both lower extremities visited the hospital. Both had 
developed acute symptoms without progression. Before symptom onset, Case 1 consumed 
a small amount of porridge twice daily and exercised, and Case 2 cut his daily meals in half 
and exercised. The bodyweight of Case 1 reduced from 110 kg to 68 kg in 3 weeks, while that 
of Case 2 reduced from 92 kg to 78 kg in 4 weeks (Table 1). They had no medical, alcohol 
abuse, or family history of neuropathy. A neurological examination revealed that Case 1 had 
Medical Research Council (MRC) scale grade 4 for left plantar flexion with hypesthesia be-
low the knees, while Case 2 had MRC grade 4 in both dorsiflexion and plantar flexion with-
out sensory deficits. Motor-dominant axonal polyneuropathy affecting the bilateral peroneal 
and tibial nerves was detected in nerve conduction studies of both cases (Table 1). Extensive 
laboratory tests produced normal findings except for a reduced folate level (3.60 ng/mL) in 
Case 1 and elevated aldolase (10.1 U/L) in Case 2. Lumbosacral and brain MRI produced nor-
mal findings in both cases. Both patients received rehabilitation therapy and multivitamin 
supplements that contained folic acid, thiamine, and cyanocobalamin. The nutritionist also 
provided advice on a better dietary plan for weight loss. After about 1 year, nerve conduction 
study results had normalized, and the weakness and sensory symptoms had disappeared. 

Polyneuropathy following weight loss has been documented much less than peroneal neu-
ropathy. Both polyneuropathy and peroneal neuropathy are mostly attributed to nutritional 
deficiencies following bariatric surgery2 or anorexia nervosa.3 However, our cases were dis-
tinctive as they did not present these predisposing factors. 

We first clinically considered classic Guillain-Barré syndrome (GBS) or its variants based 
on the acute onset of weakness and areflexia. However, it was differentiated by the lack of 
clear preceding infectious illness, non progressive weakness, negativity for antiganglioside 
antibodies, and normal CSF findings. There was therefore insufficient evidence to diagnose 
GBS, causing us to consider other diagnoses.

Both patients lost weight over a short period of time through only dietary restrictions and 
exercise. Besides malnutrition, lower post surgery body mass index (BMI) and rapid weight 
loss are also risk factors for neuropathy after bariatric surgery.2,4 Rapid weight loss is de-
fined as a reduction of body weight at least 5% over 5 weeks,5 and massive weight loss is 
defined as a reduction of at least 50% excess weight (actual body weight minus ideal body 
weight),6 and so it was reasonable to consider that our cases had experienced rapid and 
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massive weight loss. Since the BMIs after weight loss and se-
rum nutrient levels of our patients were normal, we inferred 
that rapid weight loss might have contributed to the devel-
opment of neuropathy. Axonal polyneuropathy in our cases 
also suggested that metabolic disturbances were predomi-
nantly involved. 

The most-deficient nutrients after weight loss following 
bariatric surgery are thiamine, cyanocobalamin vitamins E, 
and D, and copper.7 No such deficiencies were observed in 
our cases, but a reduced folate level was observed in Case 1. 
Folate deficiency can cause slowly progressive, length-depen-

dent, sensory-dominant subacute polyneuropathy, although 
acute-onset cases have also been reported.8 The folate defi-
ciency in Case 1 might have contributed to the neuropathy.

Nonalcoholic thiamine deficiency can manifest length-de-
pendent and motor-dominant polyneuropathy.9 In Case 2, 
thiamine deficiency was clinically suspected but a normal thi-
amine level and elevated aldolase were detected. Since aldol-
ase increases in thiamine deficiency, an increased serum al-
dolase level and motor-dominant axonal polyneuropathy 
indicate the possibility of thiamine deficiency at the cellular 
level or decreased thiamine activity.10

Table 1. Clinical characteristics of the two patients

Case 1 Case 2 Reference range
Age, years 23 21

Height, cm 166.7 182.4

IBW, kg/m2 62.9 77.2

WL

Pre-WL Post-WL Pre-WL Post-WL

BW, kg 110 68 90 78

EBW, kg 47.1 5.1 12.8 0.8

BMI, BW/height in kg/m2 39.6 24.5 27.1 23.4

CSF

RBC 0 0 0

WBC 0 0 0

Protein, mg/dL 33 32 15–45

Glucose (CSF/blood), mg/dL 62/122 59/111 40–70

LDH, mmol/L 13 22 115–125

Nutrients

Thiamine, nmol/L - 341.7 66.1–200.6

Folate, ng/mL 3.60 7.71 3.89–26.8

Vitamin B12, pg/mL 489 482 232–1,245

Aldolase, U/L - 10.1 0–7.6

Nerve conduction study

Initial 1 year Initial 1 year

Nerve/sites Right Left Right Left Right Left Right Left

Peroneal nerve

CMAP, mV 3.5 3.2 5.2 4.9 4.0 2.0 7.2 6.4 ≥4

CV, m/s 44.1 41.1 45.3 44.8 48 44 48.5 46.2 ≥42

Tibial nerve

CMAP, mV 4.3 2.9 8.1 7.7 5.5 1.1 7.1 6.8 ≥5

CV, m/s 40.3 40.5 48 49 47 41 49 47 ≥41

Superficial peroneal nerve

SNAP, μV 13.7 14.1 17 14 11 12 13 16 ≥6

CV, m/s 46.8 45.7 47.1 46.4 39 39 45 46 ≥40

Sural nerve

SNAP, μV 15 13.4 22 21 15 9 19 14 ≥6

CV, m/s 43.6 50.5 42.2 47.8 41 40 42 43 ≥35

BMI, body mass index; BW, body weight; CMAP, compound muscle action potential; CSF, cerebrospinal fluid; CV, conduction velocity; EBW, excessive 
body weight (actual BW-IBW); IBW, ideal body weight (50+0.91×[height in centimeters-152.4]); LDH, lactate dehydrogenase; RBC, red blood cells; 
SNAP, sensory nerve action potential; WBC, white blood cells; WL, weight loss.
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While the exact pathogenesis of polyneuropathy after weight 

loss has not yet been clarified, nutritional deficiency may in-
duce the immune mechanisms of neuropathy,2 and multiple 
factors including nutritional and metabolic disturbances might 
be involved. The two cases reported here warn that going on 
an extreme diet can cause neuropathy, and it is important to 
avoid losing weight too quickly and severely, while maintain-
ing a nutritional balance.
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