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Introduction

Accidental or intentional ingestion of organophosphate (OP) 
is common in Nepal.1 It can present as acute cholinergic cri-
sis, intermediate syndrome and organophosphate-induced 
delayed neuropathy (OPIDN). Acute cholinergic crisis, as a 
result of inhibition of acetylcholinesterase, can manifest 
either with the involvement of muscarinic (lacrimation, sali-
vation, miosis, bradycardia, emesis, diarrhea, etc.) or nico-
tinic receptors (muscle weakness, fasciculation, cramps, 
twitching). After about 24–96 h, intermediate syndrome, pre-
senting as weakness of the proximal limb muscles, flexors of 
neck and respiratory muscles can occur.2 OPIDN is a central-
peripheral distal axonopathy: peripheral distal axonopathy 
can predominantly present as a motor polyneuropathy, and 
central axonopathy can present with myelopathic features.3,4 
These usually develop 7–20 days after exposure to an OP 
agent.5 Here, we present a case of a 16-year-old male who 
presented with the features of organophosphate-induced 
delayed myelopathy following the ingestion of chlorpyrifos 
and cypermethrin.

Case presentation

A 16-year-old male presented to our center with altered sen-
sorium, hypersalivation, hyperlacrimation, bradycardia and 
miosis approximately 1 h after consuming 100 mL of organo-
phosphate poison (50% chlorpyrifos and 5% cypermethrin) 
with suicidal intention. Emergency management was done 
with gastric lavage, atropine infusion and pralidoxime. After 
48 h, the patient developed difficulty in holding his head up 
from the pillow. During the course, he also developed aspira-
tion pneumonia of the right lower lobe, which was treated 

Delayed myelopathy after organophosphate 
intoxication: A case report

Sandesh Gautam1 , Sanjaya Sapkota1, Rajeev Ojha2 ,  
Anamika Jha3, Ragesh Karn2, Bikram Prasad Gajurel2,  
Reema Rajbhandari2, Sunanda Paudel2, Niraj Gautam2  
and Ashish Shrestha2

Abstract
Organophosphate-induced delayed neuropathy, a central-distal axonopathy, passes through latent, progressive, static and 
improvement phases. During the improvement phase, the peripheral nerves regenerate unmasking the spinal cord lesion with 
myelopathic features. We report a case of a 16-year-old male who developed myelopathy 6 weeks following chlorpyrifos 
poisoning. He had a motor weakness of 4/5 in bilateral hips and 3/5 in bilateral knees and ankles. Spasticity and exaggerated 
reflexes with ankle clonus were present in the lower limbs. Sensory and the upper limb motor examinations were all normal. 
Pertinent blood, cerebrospinal fluid and nerve conduction tests were normal. Magnetic resonance imaging of the spine 
showed features of cord atrophy. Three months following physiotherapy, his power improved to 5/5 in bilateral knee and 
hip joints and 4/5 in bilateral ankles with spasticity. Organophosphate-induced delayed neuropathy can present as earlier 
as 6 weeks with myelopathy. Previous history of organophosphorous exposure is important in myelopathy or peripheral 
neuropathy.

Keywords
Organophosphate, organophosphate poisoning, chlorpyrifos, myelopathy

Date received: 27 February 2022; accepted: 6 May 2022

1 Department of Internal Medicine, Tribhuvan University Institute of 
Medicine, Kathmandu, Nepal

2 Department of Neurology, Tribhuvan University Institute of Medicine, 
Kathmandu, Nepal

3 Department of Radiology, Tribhuvan University Institute of Medicine, 
Kathmandu, Nepal

Corresponding Author:
Rajeev Ojha, Department of Neurology, Tribhuvan University Institute of 
Medicine, Maharajgunj, Kathmandu 44600, Nepal. 
Email: rajeevnet@hotmail.com

1104309 SCO0010.1177/2050313X221104309SAGE Open Medical Case ReportsGautam et al.
case-report2022

Case Report

https://uk.sagepub.com/en-gb/journals-permissions
https://journals.sagepub.com/home/sco


2 SAGE Open Medical Case Reports

with antibiotics. The patient gradually improved and was 
discharged after 20 days of hospital stay.

After 6 weeks of organophosphate ingestion, he again 
presented in our emergency department with gradual onset 
of bilateral lower limb weakness for 7 days. Patient initially 
noticed a dragging of his feet while walking. His symptoms 
progressed over a period of 7 days to the extent that he 
needed support both on standing from sitting position and 
walking on leveled ground. His bladder and bowel habits 
were normal. At presentation, the patient was afebrile, ori-
ented to time, place and person. Higher mental functions, 
cranial nerve and sensory examinations were normal. There 
was no muscle atrophy, but spasticity was present in both the 
lower limbs with a power of Medical Research Council 
(MRC)6 4/5 in bilateral hips and 3/5 in bilateral knees and 
ankles. Lower limb reflexes were brisk with an ankle clonus 
and bilateral extensor plantar response. Tone, power and 
reflexes were normal in both the upper limbs.

Routine blood investigations were normal (Table 1). 
Cerebrospinal fluid (CSF) examination showed normal 
sugar, protein and cells (Table 1). There was absence of oli-
goclonal bands. CSF cytology was negative for malignancy 
and IgG index was normal. Serum aquaporin-4 or myelin 
oligodendrocyte globulin antibodies were absent. Nerve 
conduction study of the upper and lower limbs showed nor-
mal motor and sensory amplitudes, latencies and conduction 
velocities. Magnetic resonance imaging (MRI) of the spine 
showed mildly roomy CSF space around the dorsal cord 
without any signal changes in the cord suggestive of cord 
atrophy (Figure 1) with no abnormal findings in MRI of the 
brain.

The patient was treated with a 5-day course of 1 g/day of 
intravenous methylprednisolone, calcium and vitamin B1 
supplements, and regular extensive physiotherapy of the 
lower limbs. The progressive symptoms of the patient were 
static during the hospital stay. He was discharged with an 

Table 1. Blood and CSF investigations.

Blood investigations

Components Finding Unit Reference value

Renal function test
 Urea 6 mmol/L 1.6–7
 Creatinine 73 µmol/L 60–115
 Sodium 138 mEq/L 135–146
 Potassium 3.9 mEq/L 3.5–5.2
Liver function test
 Total bilirubin 16 µmol/L 3–21
 Direct bilirubin 4 µmol/L 0–5
 Aspartate aminotransferase 10 U/L 37
 Alanine aminotransferase 18 U/L 42
 Alkaline phosphatase 128 U/L <306
 Prothrombin time 12 seconds 10–12
Vitamins level
 Vitamin B12 282 pg/mL 239–931
 Folic acid 5.2 ng/mL 2.76–20
Total and differential counts
 WBC 6400 Cells/mm3 4000–11,000
 RBC 4.8 Cells/mm3 4.5–5.5
 Hemoglobin 16 gram% 12–18
 PCV 46.3 % 36–54
 MCV 95 f/l 82–92
 MCH 33 pg 27–32
 MCHC 34 % 32–36
 Platelets 262,000 Cells/mm3 150,000–400,000
 Serology (HIV, Hepatitis B and C) Negative  
CSF findings
 Sugar 70 mg/dL 50–76
 Protein 51.7 mg/dL 15–50
 RBC Absent 0–10
 WBC <5 (100% lymphocytes) Cells/mm3 0–5

CSF: cerebrospinal fluid; RBC: red blood cells; WBC: white blood cells; PCV: packed cell volume; MCV: mean corpuscular volume; MCH: mean corpuscular 
hemoglobin; MCHC: mean corpuscular hemoglobin concentration.
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oral dose of 50 mg of prednisolone for 10 days along with 
physiotherapy. On 3-month follow-up, the patient improved 
with a power of 4/5 in ankles and 5/5 in knee and hip joints 
bilaterally. The patient was able to walk without support on a 
plain surface but had a spastic gait. There was mild difficulty 
while standing from supine and sitting position, and needed 
support on walking upstairs and downstairs.

Discussion

Neurological manifestations in OP poisoning can be classi-
fied into three types: type 1 paralysis or cholinergic crisis, 
type 2 paralysis or intermediate syndrome and type 3 paral-
ysis or OPIDN.7 Type 1 paralysis occurs within 24 h while 
Type 2 paralysis occurs 24 h following the poisoning. The 
clinical features of type 2 paralysis can occur as a distinct 
entity or may overlap with acute cholinergic crisis.2,8 In 
our case, the patient presented with cholinergic crisis after 
1 h of ingestion for which atropinization was done. After 
48 h, he developed weakness of neck muscles as a part of 
type 2 paralysis. Type 3 paralysis occurred after 6 weeks of 
ingestion.

OPIDN, either clinical or subclinical, was observed in 
about 35% from a 6-month follow-up study. However, only 
13% were clinically symptomatic.9 The mechanism of 
OPIDN has been linked to neuropathy target esterase (NTE), 
now known as patatin-like phospholipase domain containing 
protein 6 (PNPLA6).10 This is a serine hydrolase with 

Figure 1. (a) T2-weighted sagittal whole spine with white 
arrowhead and (b) STIR sagittal dorsal spine showing mildly 
roomy CSF space around the dorsal cord suggesting mild cord 
atrophy. No signal changes were seen in the cord.

phospholipase activity and is encoded by PNPLA6 gene 
located on human chromosome 19p13.2. It likely plays a role 
in membrane lipid homeostasis. Mutations in this gene have 
been shown to cause neurodegenerative conditions.10 OPIDN 
occurs with certain inducing agents like chlorpyrifos, dichlo-
rvos, isophenos and methamidophos. These agents lead to 
more potent inhibition of NTE than acetylcholinesterase 
(AchE) with subsequent aging of NTE.11 Inhibition of NTE 
results from phosphorylation and aging occurs when the lat-
eral side chain leaves the phosphorylated NTE.12 Seventy to 
ninety percent of NTE should be inhibited for the neuropathic 
effects to appear. Chlorpyrifos poisoning, as in our case, pro-
duces an active metabolite that has a ratio of anti-AchE to 
anti-NTE equal to 0.07 and is known to cause OPIDN.13 
Moreover, a recent study has shown a newer mechanism 
involving the agonism of transient receptor potential cation 
channel, member A1 (TRPA1) by organophosphates. TRPA1, 
a channel that is permeable to calcium ions (Ca2+), causes an 
influx of Ca2+ and plays a role in myelin damage as in 
ischemia.14

OPIDN can be classified into four stages: Latent, 
Progressive, Stationary and Improvement stages.4 Latent 
period is characterized by a delay of 10 days to 3 weeks in 
developing neurological symptoms. In the progressive phase, 
signs and symptoms advance rapidly to present with motor-
sensory polyneuropathy. Sensory symptoms can include 
both positive and negative symptoms like cramping, tin-
gling, burning pain in the calves, and glove and stocking 
type of sensory loss. Motor signs comprise foot drop and 
may progress to involve all four limbs with flaccid paralysis. 
During the stationary phase, neurological symptoms persist. 
As the patient enters the improvement phase, the sensory 
symptoms resolve prior to motor symptoms. The peripheral 
nervous system regenerates during this phase and hence 
spasticity with exaggerated reflexes occurs as a sign of 
unmasking of the lesion in the spinal cord.4

Our patient presented after a latent phase of 34 days with 
signs of corticospinal tract involvement in the form of bilateral 
lower limb spastic weakness, ankle clonus and extensor plan-
tar reflex. However, he had no sensory or lower motor neuron 
symptoms. These manifestations occurred over a period of 
1 week and were static throughout his hospital stay of 10 days. 
This could represent an overlap between the progressive and 
the improvement phase. This also suggests a rapid peripheral 
nerve regeneration or greater effect of the organophosphate on 
central compared to peripheral nervous system in the patient. 
A greater propensity for central nervous system impairment 
was apparent with organophosphate in a study by Agapejev 
et al.15 Such effects, manifesting as pyramidal tract signs, were 
seen more toward the latter part of the illness.16

Myelopathic cases reported in the literature have delayed 
onset spastic quadriparesis with bladder involvement,3 spas-
tic quadriparesis with sensory motor neuropathy,17 and pure 
motor spastic paraparesis.18 These presentations were after 
18 months of exposure to the organophosphate.17,18 Our case 
also had a pure motor spastic paraparesis. These features 
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presented quite early (6 weeks) in our case. A similar early 
presentation with dorsal cord atrophy at 2 months post-
exposure had been reported.3

Rehabilitative therapy along with proper nursing care has 
shown to improve the condition from a long-term follow-up 
study.19 Corticosteroids have also been used as a neuropro-
tective drug in OPIDN.20 In our case, the patient was treated 
with intravenous methylprednisolone and extensive physio-
therapy of the lower limbs. Since the patient presented with 
progressive disabling symptoms and reports of demyelinat-
ing disorders such as multiple sclerosis or neuromyelitis 
optica usually take around 7–10 days in our settings, steroids 
were started. Although the patient did not show instant 
improvement, he gradually improved and was independent 
in most of his activities on 3-month follow-up.

Conclusion

OPIDN can present with myelopathic features as early as 
6 weeks after ingestion of agents like chlorpyrifos. History of 
previous OP exposure should be sought in cases of myelopa-
thy or peripheral neuropathy. Patients may require prolonged 
and extensive rehabilitation.

Data availability

The data supporting the findings of the case are available upon 
request to the corresponding author.
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