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Magnetic Resonance Imaging
and Clinical Features of
Chlorfenapyr-Induced Toxic
Leukoencephalopathy:

A Case Report
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Chlorfenapyr is widely used as an insecticide, despite it being fatal to humans. However, chlorf-
enapyr-induced central nervous system toxicity has rarely been reported. We report the mag-
netic resonance imaging (MRI) findings in a rare case of chlorfenapyr-induced toxic leukoen-
cephalopathy. A 71-year-old man who had ingested chlorfenapyr approximately two weeks
prior visited our hospital and presented with bilateral lower motor weakness and voiding dys-
function that had developed two days before admission. Brain MRI revealed extensive bilateral
white matter abnormalities involving the corpus callosum, internal capsule, brain stem, and bi-
lateral middle cerebellar peduncle. Furthermore, spine MRI revealed diffuse swelling and hy-
perintensity on the T2-weighted images.
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INTRODUCTION

Chlorfenapyr has been a widely used pesticide for eradicating agricultural pests
since 1995 and is classified as a moderately hazardous pesticide (Class II) based on the
World Health Organization toxicity classification (1). Human intoxication with chlorfe-
napyr could be fatal; however, chlorfenapyr poisoning has seldom been reported, de-
spite its widespread use (2, 3). In this paper, we present a rare case of chlorfenapyr

poisoning with central nervous system involvement. This report was approved by the
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Institutional Review Board of our institution.

CASE REPORT

A 71-year-old man was presented to the emergency department with bilateral lower motor
weakness and voiding difficulty beginning two days prior. The patient had ingested about 100
mL of chlorfenapyr solution with suicidal intent 15 days ago. He was admitted to the hospital
for six days and was discharged after improvement. Ten days after the discharge, he revisited
the hospital for late-onset neurologic symptoms. His vital signs on arrival were: blood pres-
sure, 110/60 mm Hg; heart rate, 70 beats/minute; respiratory rate, 20 breaths/minute; and
body temperature, 37°C. He had an alert mental status, and his Glasgow Coma Scale score was
15. Neurologic examination revealed motor weakness in both legs (grade I). Analysis of the ce-
rebrospinal fluid obtained from lumbar puncture did not reveal any abnormal findings.

Magnetic resonance imaging (MRI) of the brain and cervical spine were performed. Bilater-
al symmetric signal abnormalities in the entire cerebral and cerebellar white matter, includ-
ing the corpus callosum, internal capsule, brain stem, and bilateral middle cerebellar pedun-
cle were found. The lesion showed high signal intensity on fluid-attenuated inversion
recovery (FLAIR) imaging (Fig. 1A), significant diffusion restriction on diffusion-weighted im-
aging (DWI), and an apparent diffusion coefficient (ADC) map (Fig. 1B). Spine MRI revealed
diffuse swelling and hyperintensity in the entire cervical and the partly covered upper thorac-
ic spinal cord on T2-weighted imaging (T2WT) (Fig. 1C). The lesion showed no contrast en-
hancement after intravenous injection of gadolinium (not shown). There were no non-space
occupying lesions. The final diagnosis was chlorfenapyr-induced leukoencephalopathy.

Steroid pulse therapy and other supportive conservative therapy were initiated. Three days
later, his mental status deteriorated. Sustained high fever and respiratory complications de-
veloped. Endotracheal intubation was performed, and respiration was maintained using a
mechanical ventilator. Two days later, his heart rate suddenly dropped, and he showed signs
of sudden cardiac arrest. Cardiopulmonary resuscitation was performed for 20 min, but he
passed away approximately 20 days after consuming chlorfenapyr.

DISCUSSION

Chlorfenapyr belongs to the pyrrole family, and it has no antidote. Chlorfenapyr has vari-
ous mechanisms of toxicity, including dose-dependent cell membrane damage, uncoupling
of oxidative phosphorylation, and disruption of acetyl coenzyme A metabolism. Thus, chlorf-
enapyr inhibits adenosine triphosphate (ATP) production at the mitochondrial level, trigger-
ing cellular death of the organism (4, 5). This can cause severe damage in organs with high
energy requisites, such as the heart, muscles, kidney, and brain (6).

The clinical course of patients who take chlorfenapyr can be divided into acute symptoms,
including nausea, vomiting, rhabdomyolysis, metabolic acidosis, and renal failure, and de-
layed toxicity, including fever, change in mentation, and other neurologic symptoms, such as
hypertonia, hyperreflexia, ataxia, nystagmus, miosis, hallucinations, convulsions, fascicula-

tion, and paralysis (4, 5, 7).
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Fig. 1. Chlorfenapyr-induced toxic leukoencephalopathy in a 71-year-old man.

A. Axial fluid-attenuated inversion recovery images show diffuse, bilaterally symmetrical, increased signal
intensities in the periventricular/subcortical white matter, corpus callosum, internal capsule, cerebellar
white matter, brain stem, and bilateral middle cerebellar peduncle.

B. Axial diffusion-weighted image and apparent diffusion coefficient map show significant diffusion restric-
tion in the corresponding lesions.

C. Sagittal T2-weighted spinal image shows diffuse swelling of the spinal cord with increased signal intensity.

Chlorfenapyr takes time to convert to its active form by oxidative removal of the N-ethoxy
methyl group caused by mixed function oxidases. The active, toxic form identified as 303268
or a toxic metabolite causes delayed neurological symptoms (3). This shows a possibility of
delayed adverse effects of the metabolites of chlorfenapyr on vital organs that consume high
energy. Therefore, patients with chlorfenapyr intoxication should be carefully observed for

delayed mental status changes up to a couple of weeks after ingestion.
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Although we did not have the normal findings of the patient’s MRI at the time of poisoning,
we can infer that there was a delayed encephalopathy as patient had no neurological symp-
toms (in first visiting) and showed lucid interval. This case report imply that the physicians
should understand the clinical course of the disease and thus, have to apply appropriate
treatment at the onset of sudden, rapidly deteriorating fatal manifestations. Brain MRI can
be useful for early diagnosis of chlorfenapyr-induced toxic leukoencephalopathy and appro-
priate follow-up in patients who have ingested chlorfenapyr.

A few cases of chlorfenapyr-induced leukoencephalopathy in humans have been reported.
The brain MRI findings were bilateral, symmetric lesions along the entire white matter tract
with high signal intensity on FLAIR, diffusion restriction on DWI, and an ADC map (3, 4, 6).

Baek et al. (2) reported serial MRI findings of a reversible case of chlorfenapyr intoxication.
The follow-up brain MRI obtained 71 days later revealed complete resolution of abnormal
signal intensities in the brain and in the cervical to upper thoracic spinal cord, with residual
hyperintensity on T2WTI and atrophic changes in the spinal cord below T7.

In the present case, brain and spinal MRI showed markedly extensive and symmetric hy-
perintense changes on T2WTI involving almost the entire white matter in the cerebrum, cere-
bellum, brain stem, and spine, with significant diffusion restriction. These results were simi-
lar to those of previous cases and suggestive of chlorfenapyr injuries, specifically confined to
the white matter of the central nervous system. These radiologic findings are seen in mito-
chondrial neurogastrointestinal encephalopathies, such as Leigh’s disease that can be a ma-

jor differential diagnosis (8).
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