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Abstract
Background: Pica is a poorly understood psychiatric disorder that presents with the ingestion of  non-nutritious substances 
for unclear reasons. A high index of  suspicion for unusual toxin exposure aids in the diagnosis of  pica patients presenting 
with unexplained neurodegenerative features.
Methods: We present a 47-year-old female with worsening gait over the past year. Prior to this, she was fully independent 
with activities of  daily living, but is now mostly housebound due to frequent falls. Past medical history is significant for 
menorrhagia, iron deficiency anemia and pica. CBC and iron studies revealed iron deficiency with microcytic hypochromic 
anemia. MRI brain demonstrated symmetrical T2 hyperintensities within the middle cerebellar peduncles.
Results: Differential diagnoses for her clinical deficits and imaging, including Spinocerebellar Ataxia, Multiple System At-
rophy and Fragile X Tremor-Ataxia Syndrome, were excluded based on neurological assessment, family history and genetic 
PCR testing. Collateral history revealed a regular habit of  mothball ingestion and serum paradichlorobenzene levels were 
elevated to 15mcg/mL. The patient was treated with iron replacement therapy and her symptoms gradually improved over 
several months.
Conclusion: Iron deficiency anemia is commonly associated with pica, which can lead to toxin ingestion. A high index of  
suspicion for toxin ingestion in pica patients can immensely aid in the diagnosis. Mothball abuse secondary to pica may affect 
the CNS and can present with nonspecific neurodegenerative changes. To our knowledge, there have been no reported cases 
in the literature with paradichlorobenzene neurotoxicity predominantly affecting the middle cerebellar peduncles.
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Introduction
Pica, the persistent ingestion of  non-nutritious sub-
stances, is a poorly understood psychiatric disorder that 
is commonly associated with iron deficiency anemia.1 

Although uncommon, case reports of  mothball inges-
tion secondary to pica, leading to central nervous sys-
tem (CNS) toxicity, are increasingly available in the liter-
ature. Herein, we present a case of  paradichlorobenzene 
(PDCB) neurotoxicity secondary to mothball exposure 
which predominantly affected the patient’s middle cere-
bellar peduncles (MCPs).

Case report
A 47-year-old female presented with recurrent falls over 
the past year. A year prior to this, she was fully inde-
pendent with activities of  daily living, but is now wheel-
chair-bound due to unsteady gait and frequent falls. 
Past medical history is significant for menorrhagia, iron 
deficiency anemia and pica. On exam, she was noted 
to have an unidentifiable chemical odor. She exhibit-
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ed mild, symmetrical weakness on all four extremities, 
bilateral dysmetria on finger-nose testing and an ataxic 
gait. Initial laboratory work with complete blood count 
(CBC) revealed low hemoglobin and mean corpuscular 
volume at 7.8 g/dL (N: 12-16 g/dL) and 67.8 μm3 (N: 
80-100 μm3), respectively. Her iron studies revealed fer-
ritin levels at 7 ng/mL (N: 40-200 ng/mL), iron levels 

at 20 mcg/dL (N: 60-150 mcg/dL), total iron-binding 
capacity at 306 mcg/dL (N: 300-360 mcg/dL) and iron 
saturation at 7% (N: 20-50%). These findings were con-
sistent with microcytic hypochromic anemia secondary 
to iron deficiency. Her brain MRI demonstrated sym-
metrical T2 hyperintensities within the MCPs bilaterally 
(Figure 1).

Based on her clinical deficits and MRI findings affect-
ing predominantly her MCPs, some differential diagno-
ses were deliberated. First, spinocerebellar ataxia was 
considered. However, this possibility was ruled out as 
the patient lacked the classical findings of  atrophy on 
the pons and cerebellum on brain imaging.2 Multiple 
system atrophy – cerebellar type was also ruled out as 
patient lacked the features of  autonomic dysfunction 
and parkinsonism.3 Next, Fragile X-associated tremor/
ataxia syndrome, although more common in men, was 
also considered.4 However, this was ruledut as female 
carriers often presents with infertility and premature 
ovarian failure, which was not the case in our patient 
who bore four children. Moreover, her genetic Fragile 
X PCR test was negative. Other potential diagnoses 

including bilateral anterior inferior cerebellar artery in-
farction and hypoglycemic coma were excluded based 
on the lack of  risk factors, signs and symptoms and lab-
oratory findings.
After ruling out these possibilities, collateral history 
from a family member revealed that the patient has 
been ingesting mothballs daily for the past 5 years, with 
the quantity increasing from 1/day to 6/day over the 
past year. The patient stated that she was “addicted to 
the smell” but denied feelings of  euphoria or hallucina-
tions after mothball consumption. She was also noted 
to have white chalky material caked between her teeth 
and continued to smell of  mothballs throughout her 
four-day admission. Serum PDCB levels were drawn 
within the same admission and found to be elevated 
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Figure 1: Brain MRI showing amorphous, relatively symmetric ill-defined regions of  T2 hyperintense signals 
within the supratentorial white matter (A), corpus callosum (B), and bilateral middle cerebellar peduncles (C) with-
out mass effect. There was no restricted diffusion or enhancement on other sequences. Hyperintensities affecting 
the middle cerebellar peduncles (arrow) were the most prominent findings on this patient’s MRI.
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at 15 mcg/mL, which is consistent with previously 
reported cases of  PDCB toxicity. Her iron deficiency 
anemia was treated with iron replacement therapy and 
she was discharged on oral iron supplements. She was 
also urged to cease consumption of  mothballs and any 
potential non-nutritious substances. Over the course of  
several months, her iron deficiency anemia and present-
ing symptoms improved and she has returned to her 
usual state of  health.

Discussion
As PDCB is considered less toxic, it has largely replaced 
naphthalene as the primary component in mothballs.5 

Due to its lipophilic nature, the greatest concentration 
of  PDCB is found in adipose tissue (Figure 2). When 
toxin levels exceed the body’s ability to store it, PDCB 
eventually accumulates within the CNS, which leads 
to demyelination and leukoencephalopathy and subse-
quently presents with the associated clinical symptoms.6 

To date, there is no known treatment or antidotes for 
PDCB toxicity, although strategies including ketogenic 
diets and hemodialysis have been described.7 As the ex-
cretion of  PDCB is primarily mediated by the kidneys, 
the goal of  intervention for patients suffering from 
PDCB toxicity should be supportive care and reduction 
of  toxin exposure, while the body gradually excretes the 
toxins through the urine.5

Figure 2: Molecular structure of 1,4-para-dichlorobenzene (PDCB). The aromatic structure 
of the benzene ring accounts for its relatively stable properties and poor water solubility. 

According to the literature, neuroimaging findings of  
PDCB toxicity are nonspecific and variable, ranging 
from the absence of  MRI findings to rapidly progres-
sive diffuse leukoencephalopathy. Multiple case reports 
have documented diffuse bilateral white matter chang-
es in the brain.8 These include involvement of  the su-
praventricular and periventricular white matter, internal 
capsule, splenium of  the corpus callosum, cerebellum 
and even the brainstem.9 While most lesions exhibit 
hyperintensity on T2 imaging, some cases also report 
associated restricted diffusion on MRI which is thought 
to be secondary to intramyelinic edema, endothelial 
damage or direct toxic demyelination.5
This case was educational to us in several respects as it 
highlights the following general principles. First, iron 
deficiency anemia is commonly associated with pica, 

and this can lead to toxin ingestion. Seeking out a his-
tory of  unusual ingestions in a patient with pica can be 
immensely helpful in diagnosis. Moreover, treating the 
underlying cause of  iron deficiency anemia may also aid 
in resolving pica symptoms. Second, toxic-metabolic 
insults to the CNS secondary to environmental factors 
generally lead to bilateral and symmetrical changes on 
diagnostic imaging, as opposed to vascular or neoplas-
tic etiologies. To our knowledge, this may also be the 
first reported case of  PDCB toxicity predominantly af-
fecting the MCPs. Lastly, mothball ingestion may be a 
manifestation of  pica, which can present with nonspe-
cific neurological findings such as cognitive deficits and 
ataxia.
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