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ABSTRACT
Affiliations Exposure to carbon monoxide (CO) over long periods is associated with delayed
1. Neurology Department, Yaoundé clinical manifestations in exposed subjects. These manifestations include

parkinsonian signs which could be mistaken for idiopathic Parkinson’s disease if a
thorough medical history is not taken. We present a 55-year-old woman who was
hospitalised at 2 weeks following CO exposure with altered behavioural patterns,
bilateral pyramidal signs, parkinsonism and abnormal neuro-imaging findings. This
case is an example of delayed central nervous system dysfunction secondary to CO
exposure highlighting the importance of the clinical observation and raising the issue
of brain health and environmental pollution.
RESUME
L’exposition au monoxyde de carbone (CO) sur de longues périodes est associée a
5. Brain Research Africa Initiative des manifestations cliniques retardées chez les sujets exposés. Ces manifestations
(BRAIN), Yaoundé, Cameroon comprennent des signes parkinsoniens qui pourraient étre confondus avec la maladie
6. de Parkinson idiopathique si des antécédents médicaux complets ne sont pas pris.
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INTRODUCTION

Exposure to carbon monoxide (CO) over long periods is
associated with delayed clinical manifestations in exposed
subjects. These manifestations include parkinsonian signs
which could be mistaken for idiopathic Parkinson’s
disease if a thorough medical history is not taken. We
present a 55-year-old woman who was hospitalised at 2
weeks following CO exposure with altered behavioural
patterns, bilateral pyramidal signs, parkinsonism and
abnormal neuro-imaging findings. This case is an example
of delayed central nervous system dysfunction secondary
to CO exposure highlighting the importance of the clinical
observation and raising the issue of brain health and
environmental pollution.

CASE PRESENTATION

A 55-year-old married and right-handed woman with a
remarkable past history of CO exposure 2 weeks before
presentation, following an all-night exposure to burning
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charcoal within a closed room during the month of
August(wet season), was found unconscious with foamy
saliva-filled mouth, unresponsive and unconscious for 24
hours and brought into the Emergency Room of our
medical facility. After 2 days of observational care, she
regained consciousness and was discharged after an
uneventful evolution.

She was later admitted in the Neurology department about
2 weeks after discharge for a progressively altered
behavioural pattern marked by incoherent speech,
agitation, confusion and memory impairment, gradually
evolving to mutism, drowsiness unresponsiveness and
inability to recognize her family entourage. On admission,
her clinical examination revealed a blood pressure of
106/96 mmHg, temperature = 38°C, SaO; = 88%. She was
less responsive, poorly mobile and drowsy with a
Glasgow coma scale of 10 /15 (E4, V1, M5). On
neurologic examination, the patient had tetraparesis with
muscle strength medical research council (MRC) 4/5,
bilateral extensor plantar response and Hoffman’s sign
and Parkinsonian signs  (bradykinesia, marked
extrapyramidal rigidity requiring help with clean-up,
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feeding, mobilization and poor facial expression). There
was no evidence of autonomic instability after evaluating
clinically, cardiovascular reflexes, pupillary changes and
casual sweating patterns and neuropsychological could
not be properly assessed. A working diagnosis of CO-
related encephalopathy was made.

A series of ancillary clinical tests were carried out
including a non-enhanced head CT revealing bilateral
pallidal hypodensities associated with bilateral white
matter hypodensities (Figure 1) while a brain MRI
revealed bi-pallidal T1 hyperintense signals, T2
hypointense signals and DWI images showing marked
bipallidal hypointense signals with diffuse white matter
hyperintense signals consistent with predominantly
frontal bilateral  subcortical and periventricular
demyelination (Figures 2-5). Other tests including a full
blood count with Hb = 11.4g/dl; serum electrolytes as well
as kidney function tests and transaminases were within
normal limits. An inflammatory assay (CRP and ESR) as
well as an infectious screen (urinalysis, serum
TPHA/VDRL, CSF analysis) were all normal. An EEG
revealed moderate to severe generalized slowing with
diffuse intermixed sharp waves, suggestive of moderate to
severe cortical dysfunction; no epileptic activity was
observed (Figure 6), Serum carboxyhaemoglobin and
oxyhaemoglobin could not be measured.

The management plan consisted of normobaric oxygen
through a face mask at 8L per day for the first 7days, in
the absence of hyperbaric oxygen. This treatment resulted
in an oxygen saturation ranging from 89% to 91%, and all
vital parameters were within normal limits except for the
stagnant oxygen saturation.

The evolution over a period of n days/weeks was
characterized by the stagnant altered consciousness,
persistent parkinsonian rigidity and SaO2 at 93%.
Financial difficulties and challenges with oygen
availability are some of the reasons for the inconistsent
administration of oxygen administration and consequently
stationary evolution. The patient died after 1 month of
hospitalisation.

Figure 1: Non- enhanced Brain CT revealing marked
bilateral pallidal hypodensities associated with diffuse white
matter hypodensities
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Figure 2: T1 Brain MRI
revealing bipallidal
hyperintense signals in the
same patient

revealing marked pallidal

hypointense signals with
frontal white matter
hyperintense signals

Figure 4: T2 MRI sequence Figure 5: T2 FLAIR image

revealing bipallidal
hypointense signals

sequence revealing bipallidal
hypointense signals

DISCUSSION

CO is produced from of incomplete combustion organic
material as a tasteless, odourless non-irritating but highly
toxic gas and is present in minimal proportions in the
atmosphere (1,2). CO exposure is often frequent in
conditions of closed home fires, faulty combustion
heating systems, contained exhaust from internal
combustion engines, and heating gases other than natural
gas (3). In our patient, the CO exposure was due to the
incomplete combustion of coal, with closed doors in order
to keep the room warm during the cold rainy season.
With an affinity of approximately 200 to 250 times that
oxygen for binding to haemoglobin when inhaled, CO
binds avidly to haemoglobin (Hb) compared to oxygen,
forming a carboxyhemoglobin (COHb) complex, thus
impairing  tissue  oxygen  delivery, inhibiting
mitochondrial oxidative phosphorylation and inactivating
cytochrome oxidase which will lead to cellular
dysfunction and demyelination (4-6).

CO poisoning diagnosis is difficult as the symptoms are
subtle (features ranging from headache, nausea, and flu-
like symptoms) or the subject may be asymptomatic for
several days to several weeks, and then relapse with
neurologic and/or psychiatric symptoms (7). A study
reported that more than one-tenth of those exposed to CO
developed delayed neurologic sequelae after a symptom-
free period for 240 days (8). The patient featured in our
case-report abruptly developed neuropsychological
impairment approximately 2 weeks after CO poisoning.

158


http://www.hsd-fmsb.org/

Parkinsonism in an adult following delayed carbon monoxide exposure

Leonard Ngarka et al

The clinical diagnosis of acute CO poisoning is confirmed
paraclinically with an elevated COHb level (5,9) but this
could not be done in our setting. A second physical marker
sometimes used to evaluate CO exposure is CO in exhaled
air (10) and this can be exploited in cases where a blood
sample cannot be obtained. In our patient, the plasma
COHb level as well as arterial gases could not be
measured. Though not specific, the oxygen saturation on
pulse oximetry was 88% and served as an indirect
indicator of hypoxia probably due to the high plasma
COHb levels. The delay of onset of neurologic and
neuropsychological symptoms is thought to be due to a
progressive white matter demyelination (11), as showing
on neuroimaging of our patient.

Approximately  one-third of delayed CO-related
encephalopathy patients may present with mild cognitive
decline, ranging from changes detectable only on
neuropsychological testing to a severely altered
intellectual function with dementia. Findings frequently
reported include disorientation, attention deficits, lack of
concentration, executive dysfunction, altered visuospatial
skills, verbal fluency and speed of information processing
(12) . Furthermore, delayed-onset parkinsonian symptoms
(bradykinesia, masked facies, reduced facial expression,
rigidity, and shuffling gait) have been observed in about
72% of cases of delayed CO exposure (8). In the current
case, the patient exhibited marked cognitive changes,
decreased verbal expression, and an inability to care for
herself and had parkinsonian signs. A third physical
marker of CO encephalopathy involves neuroimaging but
there are no pathognomonic signs on computed
tomography, MRI, magnetic resonance spectroscopy, or
single photon emission computed tomography. The
severity of the lesions vary depending on the dose of
exposure of CO. (13,14).The most frequent abnormal
findings on MRI for patients with CO exposure include
bilateral hypointensities consistent with necrosis in the
globus pallidus and bilateral hyperintensities in
periventricular white matter (13). Our patient presented
with a non-enhanced head CT revealing bilateral pallidal
hypodensities associated with bilateral white matter
hypodensities, while a brain MRI revealed bi-pallidal T1
hyperintense signals, marked bipallidal hypointense T2
and DWI signals with diffuse white matter hyperintense
signals consistent with predominantly frontal bilateral
subcortical and periventricular demyelinisation. The
white matter changes could signify reversible
demyelination and axonal damage (11), although some
studies reported that the white matter changes were more
predictive of outcome than the globus pallidus changes
(14). Although most reported lesions occur in the globus
pallidus and white matter, some studies have identified
lesions in other vulnerable brain areas such as the
hippocampus, thalamus, cerebral cortex and cerebellum
(3,15,16).

The best available estimates of the yearly incidence of
carbon monoxide (CO) poisoning in the United States,
based on emergency department visits, are 50,000 (16.0
cases per 100,000 population). Recent studies show
declining numbers of CO death, most recently found to be
1,319 in 2014, from estimates of 2,700 in the mid-2000s
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(17). There are approximately 15,000 intentional CO
poisonings annually, accounting for over two-thirds of
reported deaths (18,19)

The main treatment goal of CO poisoning involves the
rapid oxygenation of body organs by way of Hyperbaric
Oxygen (HBO), defined as the administration of 100%
oxygen in a pressurized chamber (5). By restoring tissue
oxygenation, this treatment improves mitochondrial
function, alters CO-induced inflammatory responses, and
limits post-ischemic brain damage in subjects exposed to
CO Carbon monoxide poisoning can trigger an
inflammatory response in the body. HBO has been shown
to have anti-inflammatory effects by reducing the
production of pro-inflammatory substances and
promoting the release of anti-inflammatory factors. This
can help to minimize tissue damage and improve the
overall healing proces (20,21). Very few studies report
that dopaminergic agents (e.q. levodopa),
anticholinergics, and electroconvulsive therapy (ECT) do
not improve CO toxicity-associated parkinsonian
symptoms (8,22). The prognosis after treatment is good
with excellent improvement of motor symptoms, with
parkinsonism resolving in 75% of patients 1 year after
onset(8). Given that Hyperbaric oxygen (HBO) is
relatively unavailable and unaffordable, a number of
comparison studies to assess the efficacy of HBO
compared with that of normobaric oxygen (NBO) had
significant methodological limitations that make
conclusions about the efficacy of HBO difficult (23,24).
However studies have showed mortality rate ranging
between 1 and 30%. It's important to interpret these
figures with caution, as they can be influenced by factors
such as the study population, the severity of cases
included, and the quality of medical care provide.(18,19)

CONCLUSION

Although CO poisoning has subtle and non-specific
neuropathologic, neurologic, and neuropsychological
manifestations, delayed CO exposure can manifest as
pyramidal and extrapyramidal syndromes and MRI
findings revealbilateral basal ganglia necrosis and
bilateral periventricular white matter hyperintensities.
This case provides further evidence that a thorough
history taking and a full neurologic examination remains
a vital tool in the early diagnosis and management of
delayed CO poisoning. If management is done on time as
it should it may lead to unfavourable outcomes.
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Fig 6. Electroencephalographic recording showing diffused brain slowing
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