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Abstract  Case Report 

 

Introduction: Carbon monoxide (CO) poisoning represents a frequent medical emergency causing tissue hypoxia 

through its high affinity for hemoglobin. Clinical manifestations are often polymorphic and nonspecific, ranging from 

headaches and cognitive disorders to seizures, coma, and death, with risk of delayed neuropsychiatric sequelae. Case 

Report: We present the case of a 36-year-old patient with no significant medical history, admitted for acute accidental 

CO poisoning following prolonged exposure (over four hours) to fumes from a charcoal heater. The initial cerebral CT 

scan revealed symmetric nodular hypodensities in both globi pallidi, while biological parameters and chest X-ray were 

normal. Discussion: Radiologically, cerebral CT scan, often used as first-line imaging, may be normal or show diffuse 

edema and white matter hypodensities. Although less sensitive than MRI, it remains crucial in emergency settings for 

diagnostic orientation and severity assessment alongside clinical data. MRI, more sensitive, typically demonstrates 

characteristic lesions of the globi pallidi and white matter involvement, allowing better prognostic evaluation and follow-

up. The topographic progression of lesions typically begins in the globi pallidi before extending to other basal ganglia 

structures. Pathophysiologically, the selective vulnerability of basal ganglia relates to their high energy metabolism and 

rich vascularization, making them particularly sensitive to hypoxic injury. Conclusion: This case illustrates the 

diagnostic value of cerebral imaging in CO poisoning. CT scanning maintains its role in initial assessment due to its 

accessibility, while MRI remains the gold standard for precise lesion characterization, prognostic evaluation, and follow-

up of patients with CO intoxication. 
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INTRODUCTION 
Carbon monoxide (CO) poisoning is a common 

medical emergency that causes tissue hypoxia due to its 

high affinity for hemoglobin. Clinical manifestations are 

often polymorphic and nonspecific, ranging from 

headaches and cognitive disorders to seizures, coma, and 

death, with risk of delayed neuropsychiatric sequelae. 

 

Radiologically, cerebral computed tomography 

(CT), often used as first-line imaging, may be normal or 

reveal diffuse edema and white matter hypodensities. 

Although less sensitive than MRI, it remains a key 

examination in emergency settings, contributing 

alongside clinical data to diagnostic orientation and 

severity assessment. MRI, being more sensitive, reveals 

typical lesions of the globi pallidi and white matter 

involvement, enabling better prognostic evaluation and 

follow-up. 

We present a case of acute carbon monoxide 

poisoning complicated by severe coma and illustrated by 

suggestive CT abnormalities. 

 

CASE REPORT 
A 36-year-old male patient with no significant 

medical history was admitted for acute accidental carbon 

monoxide poisoning secondary to prolonged exposure 

(over four hours) to fumes from a charcoal heater. 

 

In the emergency department, the patient 

presented with severe coma (Glasgow 5/15), with eye 

opening only to pain and asymmetric withdrawal motor 

response to painful stimuli. Biological workup and chest 

radiography were normal, and carboxyhemoglobin 

levels were not available. Emergency orotracheal 

intubation was performed, followed by management in 

the intensive care unit. 

Radiology 
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Cerebral CT, performed a few hours after 

intoxication, revealed symmetric nodular hypodensities 

visible in projection of both globi pallidi. 

 

 
Figure 1: A non-contrast brain scan reveals well-defined, spontaneously hypodense nodular lesions (blue arrows) 

symmetrically located in both globi palladi 

 

DISCUSSION 
Carbon monoxide (CO) poisoning represents a 

major public health concern, constituting the leading 

cause of death by intoxication in most Western countries 

[1]. As illustrated by our case, this intoxication occurs 

primarily in accidental domestic contexts, often related 

to defective heating devices or water heaters [2]. 

 

Clinically, the initial presentation is 

polymorphic, varying from non-specific symptoms 

(headaches, nausea, asthenia) to severe neurological 

manifestations (impaired consciousness, extrapyramidal 

syndrome) depending on carboxyhemoglobin 

concentration [3, 4]. Our case perfectly illustrates this 

clinical variability and underscores the importance of 

systematically considering this diagnosis in any 

unexplained acute neurological manifestation. 

 

The contribution of cerebral imaging, 

particularly CT in our observation, proves crucial for 

positive diagnosis. In the acute phase, computed 

tomography may reveal symmetric hypodensities of the 

basal ganglia, particularly the globi pallidi, as observed 

in our patient [5]. However, it is important to note that 

initial examination by CT or MRI may appear normal 

despite the presence of deep coma [6]. Paradoxally, some 

white matter abnormalities detected on CT may be 

completely reversible, which limits the prognostic value 

of cerebral imaging in this context [6]. 

 

Contribution of Brain MRI 

Brain MRI, the reference examination, allows 

earlier and more sensitive detection of lesions [7, 8]. In 

the initial stage, it typically reveals predominant 

involvement of the globi pallidi manifesting as: 

• T2/FLAIR hyperintensity in cases of edematous 

component 

• T2 hypointensity in cases of hemorrhagic 

transformation [9, 10] 

The initial neurological involvement shows 

characteristic topographic progression. Lesions typically 

begin in the globus pallidus before gradually extending 

to other basal ganglia structures, notably the putamen, 

caudate nucleus, thalamus, and substantia nigra [11]. 

This lesional expansion reflects the particular 

vulnerability of brain regions with high energy 

metabolism to toxic hypoxia [12]. 

 

White matter involvement, observed in a 

variable proportion (10-100% of patients depending on 

the series), manifests according to several distinct 

patterns [13]. Notably observed are: 

• Multifocal necrotic lesions in the centrum 

semiovale 

• Extensive periventricular necrotic lesions with 

possible extension to the corpus callosum 

• Diffuse involvement of deep periventricular 

white matter [14] 

• The contribution of advanced sequences proves 

decisive for fine characterization of lesions. 

Diffusion sequences demonstrate: 

• Hyperintensity of periventricular white matter 

• Restricted diffusion indicating cytotoxic edema 

• Slight increase in diffusion coefficient in the 

globi pallidi, suggesting vasogenic edema [15] 

 

The correlation between imaging findings and 

neurological prognosis remains imperfect. Only 12% of 

patients with long-term cognitive sequelae showed initial 

white matter abnormalities on MRI [13]. Late 

demyelinating lesions, once established, show limited 

reversibility [14]. The predictive value of early 

abnormalities detected by imaging thus remains relative, 

requiring cautious interpretation integrating all clinical 

and paraclinical parameters. 

 

Pathophysiologically, the selective 

vulnerability of basal ganglia is explained by their high 
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energy metabolism and rich vascularization, making 

them particularly sensitive to hypoxia [16]. The lesional 

mechanism combines several factors: hypoxemia 

through competition with oxygen, mitochondrial 

dysfunction, activation of lipid peroxidation, and 

inflammatory phenomena [17]. These complex 

mechanisms explain the possible occurrence of delayed 

neurological manifestations, typically appearing after a 

free interval of several weeks [4]. 

 

Treatment primarily relies on normobaric or 

hyperbaric oxygen therapy, whose effectiveness is 

maximal when initiated early [18]. Imaging plays an 

increasing role in prognostic evaluation and follow-up. 

The persistence or worsening of lesions on imaging 

correlates with an increased risk of long-term 

neurological sequelae [19]. 

 

Nevertheless, the observed abnormalities are 

not specific and may be encountered in other contexts 

(cyanide poisoning, non-toxic hypoxia, metabolic 

disorders) [20]. Prudent interpretation, correlated with 

clinical and biological context, therefore remains 

essential. 

 

CONCLUSION 
In conclusion, our observation highlights the 

value of cerebral imaging in the management of carbon 

monoxide poisoning. Computed tomography maintains 

its place in initial assessment due to its accessibility, 

while brain MRI, as the reference imaging method, 

provides crucial information for positive diagnosis, 

prognostic evaluation, and follow-up. 
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