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A 33‑year‑old female presented to neurology outpatient clinic 
with complaints of fatigue, generalized weakness, and unsteady 
walking of 4  days duration. On physical examination, the 
patient was found to have mild gait ataxia. Rest of detailed 
clinical neurological exam was normal. There were no 
significant past medical history except for the recent diagnosis 
of verrucae planae by her dermatologist. The patient was started 
on levamisole 150 mg thrice a week for 5 weeks followed by a 
weekly dose. However, the routine labs results of the patient 
were unremarkable. Magnetic resonance imaging  (MRI) of 
brain showed bilateral, multifocal subcortical white matter 
lesions suggestive of demyelination.[Figures 1 and 2] MRI of 
whole spine did not reveal any other demyelinating lesions. 
In addition, the patient denied any preceding infections or 
vaccinations. Therefore, we diagnosed levamisole‑induced 
multifocal leukoencephalopathy  (MIL) and started her on 
high‑dose methylprednisone for three days. Her gait ataxia 
fully resolved with treatment.

Although levamisole has been in use since 1989, initially it 
was used as only as an antihelminthic and only more recently 
has been used as an immunomodulator drug in dermatology. 
It alters polymorphonuclear leukocyte  (PMN) chemotactic 
responsiveness, increases NK cells, and activates T cells. It is 
used extensively for viral infections like warts and molluscum 
contagiosum. It has many adverse effects but the key effect is 
agranulocytosis which occurs in about 0.08–5% of cases.[1] The 
earliest reported levamisole‑induced leukoencephalopathy was 
in 1996. In a series of 31 patients identified by medline search, 
the most common symptom was gait ataxia. Most MRI lesions 
were supratentorial and close to periventricular region. Brain 
biopsy of levamisole‑induced lesions demonstrates active 
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Figure 1: MRI FLAIR Sequence showing bilateral, multifocal subcortical 
white matter lesions

demyelination including myelin loss and accumulation of 
perivascular lymphocytes. Early discontinuation of levamisole 
and treatment with steroids yielded good recovery.[2] Acute 
disseminated encephalomyelitis  (ADEM) closely mimics 
MIL. However, patients with MIL rarely have constitutional 
symptoms, such as fever, malaise, myalgia, or nausea, 
preceding the neurologic symptoms.[3]

Although the United States Food and Drug Administration (US 
FDA) approved its use along with 5% fluorouracil in the 
treatment of advanced colon cancer, it was later withdrawn 
from the US and Canadian markets in 2000 and 2003, 
respectively, due to the risk of serious adverse effects and 
the availability of more effective replacement medications. 
More recently, reports of MIL have been reported among 
cocaine users. Levamisole is a common adulterant found in 
up to 65% of cocaine samples and is believed to enhance 
the euphoric effects of cocaine.[4] An immune mediated 
mechanism has been postulated for development of MIL 
following levamisole intake. Even a single dose can cause 
MIL with a delay in symptom onset ranging from one day 
to several weeks.[5]

In conclusion, MIL is an uncommon complication of 
levamisole therapy. Health care professionals need to be aware 
of this complication. Immediate discontinuation of levamisole 
therapy, the use of steroids, immunoglobulin, and plasma 
exchange are known to hasten recovery.
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Figure 2: MRI FLAIR Sequence showing bilateral, multifocal subcortical 
white matter lesions



Letters to the Editor

 Annals of Indian Academy of Neurology  ¦  Volume 23  ¦  Issue 5  ¦  September-October 2020714

Prasanna V. Eswaradass, Balamurugan Namasivayam1 

Consultant Neurologist, Sims Chellum Hospital and 1Senior Consultant 
Neurologist and Director of Sims Chellum Hospital, Salem, Tamil Nadu, India

Address for correspondence: Dr. Prasanna V. Eswaradass, 
3, Vijayaraghavachari Road, Gandhi Road, Salem - 636 007, Tamil Nadu, India. 

E‑mail: eprasanna2k1@gmail.com

References
1.	 Scheinfeld N, Rosenberg JD, Weinberg JM. Levamisole in dermatology: 

A review. Am J Clin Dermatol 2004;5:97‑104.
2.	 Wu  VC, Huang  JW, Lien  HC, Hsieh  ST, Liu  HM, Yang  CC, et  al. 

Levamisole‑induced multifocal inflammatory leukoencephalopathy.
Medicine2006;85:203‑13.

3.	 Garg  RK. Acute disseminated encephalomyelitis. Postgrad Med J 
2003;79:11‑7.

4.	 Blanc  PD, Chin  C, Lynch  KL. Multifocal inflammatory 
leukoencephalopathy associated with cocaine abuse: Is levamisole 
responsible? Clin Toxicol (Phila) 2012;50:534‑5.

5.	 Yan  R, Wu  Q, Ren  J, Cui  H, Zhai  K, Zhai  Z, et  al. Clinical 
features and magnetic resonance image analysis of 15  cases of 
demyelinating leukoencephalopathy induced by levamisole. Exp Ther 
Med2013;6:71‑4.

This is an open access journal, and articles are distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows others to remix, tweak, and build 
upon the work non‑commercially, as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

DOI: 10.4103/aian.AIAN_57_19

Golfer’s Myelopathy: Is It Like Surfer’s Myelopathy?
Sir,
Myelopathy describes any neurologic deficit related to 
the spinal cord. It is seen in various conditions including, 
trauma, inflammation, infections, vascular disorders, 
metabolic abnormalities, degenerative spine conditions, 
rheumatoid disorders, and paraneoplastic syndrome.[1] 
Recently, the incidence of sports‑induced myelopathy has been 
increasing, particularly in association with surfing, swimming, 
cheerleading, back handspring, and yoga.[2,3] Here, we present 
a case of thoracic myelopathy following a prolonged and 
strenuous golf session.

A 47‑year‑old female amateur golfer reported to the neurology 
department. She had recently taken up golf and played 36 
holes for the first time 2 weeks prior to admission [Figure 1a]. 
Several hours after playing, she experienced mild thoracic 
back pain (2 on the Numerical Rating Scale for Pain). 10 days 
afterwards, she developed abnormal sensation on both soles 
of the feet and buttocks while walking and sitting. She had 
no sphincter‑related complaints. Previous history included a 
thyroidectomy due to papillary cancer at the age of 32. For 
this, she took 0.175 mg of levothyroxine daily. Neurologic 
exam revealed bilateral hyperesthesia on the lateral aspect 
of the tibia and foot, posteromedial thigh, and perineal area. 
The sensations of position and vibration were normal for 
all joints; Romberg test was negative. Deep tendon reflexes 
were brisk for both knees. Clinical examination revealed 
no motor weakness in the lower limbs. Laboratory tests 
showed a decreased level of thyroid stimulating hormone 
(0.02 µIU/ml, normal range 0.3‑4.0 µIU/ml) with normal T3 
and free T4 levels, suggesting subclinical hyperthyroidism. 
Cerebrospinal fluid analysis revealed a white blood cell count 
of 14/µL with monocyte predominance (100%), red blood cell 
count of  <3000/µL, and immunoglobulin G index of 0.86; 
oligoclonal bands were absent. Spinal magnetic resonance 
imaging (MRI) showed hyperintensities on T2‑weighted 
images (T2WI) at the level of thoracic 5‑6 involving the central 
cord [Figure 1b and 1e; with enhancement, Figure 1c and 1f]. 
Corresponding lesion identified in T2WI was not positive in 

Figure 1: Patient’s golf schedule (a) and cervicothoracic spine magnetic 
resonance image 10 days after symptom onset (b, c, d, e, and f). Patient 
played the golf strenuously before the presentation of symptoms (a). The 
holes of playing golf are depicted on the upper row and the date of playing 
golf are described on the lower row (a). The lesions are located at the 
thoracic 5‑6 level seen in T2‑weighted (b, arrow) and gadolinium‑enhanced 
T1‑weighted sagittal images (c, arrow). Corresponding lesion identified 
in T2WI was not positive in diffusion weighted images (d). The identical 
lesion is centrally located in T2‑weighted (e) and gadolinium‑enhanced 
T1‑weighted axial images (f). The gray dotted line in b and c are scout 
lines of e and f, respectively.
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