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ARTICLE INFO ABSTRACT
Received: 06 Nov. 2022 Carbon monoxide (CO) is a colorless, odorless, and lacking in irritative properties gas. It has a higher affinity
Accepted: 01 Feb. 2023 towards hemoglobin than oxygen and thus the complex carboxyhemoglobin develops. Acute CO poisoning leads

to poly-organic insufficiency and the organs that suffer the most are the ones with higher oxygen needs- the brain,
the heart and the kidneys. We present a clinical case of 49-year-old woman with a sudden appearance of
complaints of dizziness, stiffness throughout the entire body, inability to move. Subsequently she was found by
her relatives with disorientated and “foaming around her mouth”. Earlier she had been using a gasoline generator
because of a power outage. Her laboratory results came out with higher carboxyhemoglobin (40%), nitrogen waste
products and mixed type acidosis. From the conducted brain MRI there were changes, correlating to toxic
encephalopathy after acute CO poisoning.
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When she was hospitalized, the patient was conscious,

INTRODUCTION disorientated, only answered with single words, with

tachyarrhythmia heartbeat to 110 b/min. Her neurological

Carbon monoxide (CO) is a colorless, highly poisonous,  status presented with a quadriparesis and rigid muscle tone for
odorless, tasteless, and flammable gas that is slightly less  all of the limbs.

dense than air. The most common source is the partial The laboratory results of the patient presented with high
combustion  of  carbon-containing  compounds  when inflammatory markers (high white cell count-13.68x10% and
insufficient oxygen or heat is present to produce carbon  (crp-213.4 mg/l), high nitrogen waste products (urea-10.0
dioxide. In domestic environments the sources include mmol/l, and creatinine-150 mcmol/l), mixed type acidosis (pH
malfunctioning fuel-burning appliances such as furnaces, 7,046) and higher carboxyhemoglobin percentage (40%). A
ranges, water heaters, and gas and kerosene room heaters;  |ymbar puncture was conducted, which produced a bloody
engine-powered equipment such as portable generators (and  5ng cloudy cerebrospinal fluid (CSF), which after
cars left running in attached garages); fireplaces; and charcoal centrifugation was colorless and clear. The biochemical
that is burned in homes and other enclosed areas. It is one of analysis of the CSF revealed a high white cell count (11/mcl),
the most common causes for poisoning in a domestic high protein (0.77 g/l), positive Pandi and negative Rivalta. No
environment and if not treated on time can have a high  pacterial or viral agents were found in the cerebrospinal fluid.
mortality rate or severe late complications. The electrocardiogram at admission presented with
tachyarrhythmia due to atrial fibrillation (140 b/min). The
electroencephalogram presented with diffuse sharp waves.
The brain computer tomography was normal, the chest X ray
revealed pneumofibrosis. The abdominal ultrasound exam

A 49-year-old woman was admitted in a neurology revealed bilateral nephrolithiasis. The brain magnetic
department for complaints of dizziness, stiffness of the entire  resonance imaging presented with symmetrical pathological
body, inability to move. Earlier during the day, due to a power  zones in the globus pallidus with characteristics of toxic

outage, she needed to use a gasoline generator, which until  encephalopathy, connected to CO poisoning (Figure 1).
that moment had not been in use. Afterwards she was found

disorientated, confused and with foam around her mouth. Her
relatives shared that the room smelled of gasoline and the pets,
that were in the same room, were dead. The patient had no pre-
existing conditions.

METHODS AND RESULTS

When she was discharged the patient was conscious,
oriented, without neurological symptoms, besides slight
problems with concentration. The laboratory results were
normal.
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Figure 1. T1 brain MRI: Symmetrical hyperintense toxic
changes in globus pallidum (reprinted with patient’s
permission)

DISCUSSION

CO is a colorless, odorless and lacking in irritative
properties gas. It is produced in the partial burning of organic
materials. The home is the most common place for CO
poisoning to occur but is preventable if CO producing sources
such as gas boilers, cookers and heaters are properly
maintained and correctly used and by not using charcoal or
wood stoves indoors. Because CO is colorless and odorless,
most patients are unaware that they may have been exposed
and therefore do not report this as a potential cause of their
symptoms. This lack of detection leads to ongoing exposure to
harmful effects of CO, with children, older people and pregnant
women most susceptible to detrimental health effects [1].

The clinical manifestations of CO intoxication are often
nonspecific and depend on several factors, including the
concentration of inspired CO, the duration of exposure and the
overall health status of the individual (pulmonary ventilation,
physical condition, and the rate and efficiency of breathing) [2].
The average blood concentration of COHb varies among
individuals. On the one hand, a healthy, non-smoking person
has a COHb level of 2% or less. On the other hand, the level of
COHb in heavy smokers is rarely above 10%. CO poisoning is
asymptomatic at a blood concentration of less than 10%; at
levels of 10% or greater, neurological symptoms such as
nausea, headache and dizziness develop. When the average
blood concentration of COHb reaches 30%-50%, increases in
respiratory and heart rates, syncope, motor paralysis and
confusion are observed. Beyond 50%, COHb is considered life-
threatening [2].

It has a higher affinity towards hemoglobin than oxygen
and thus carboxyhemoglobin develops. 90% of the absorbed
CO connects to hemoglobin, while the other 10% connect to
myoglobin and cytochrome C-oxidase. This leads to tissue
hypoxia, oxidative stress and disorders of the mitochondrial
breathing and production of ATP. Acute CO leads to
polyorganic insufficiency, but the most affected organs are the
most oxygen dependent ones- the brain, heart and kidneys [3,
4]. CO leads to platelet and neutrophile activation, which

triggers an inflammatory cascade with interleukins, cytokines,
and tumor-necrosis factor [5].

CO causes the release of nitrogen oxide from the
endothelium and platelets, as well as the forming of free
radicals. This leads to mitochondrial dysfunction, an increase
to capillary permeability, leukocyte sequestration, and
apoptosis. Areversible demyelination in the white brain matter
occurs as a result of all of these changes known as Grinker’s
myelinopathy. It presents with cerebral oedema and bilateral
necrosis of globus pallidus, the cerebellar hemispheres, the
hippocampus and the cerebral cortex. It usually occurs during
the recovery period and is the reason for the cognitive

disorders and the extrapyramidal symptoms. Hyper
proteinorachia and cerebral spinal fluid lymphocytic
pleocytosis appears due to the increased capillary

permeability and leukocyte infiltration through the blood-
brain barrier [6, 7].

CO has a cardiotoxic effect caused by it blocking the
myoglobin in the cardiac myocytes. Cardiovascular
complications caused by CO poisoning have mostly been
reported as left ventricular dysfunction, arrhythmias, and
pulmonary edema, but it can also induce a coronary spasm and
intracoronary thrombosis, leading to acute coronary syndrome
even in healthy patients and in ones with non-critical
atherosclerotic plaques. Some patients may have ST
depressions or T wave inversions [8-11].

CO has a nephrotoxicity as a result of several mechanisms:
1. Tissue hypoxia and the free radicals.

2. The myoglobinemia due to rhabdomyolysis. Myoglobin
itself is nephrotoxic.

3. The hypotension caused by the damaged heart [12].

In the beginning patients with acute CO poisoning have
complaints mainly of a dull frontal headache, dizziness,
nausea, fatigue. A longer exposure or a higher concentration
may lead to an unstable gait, confusion, generalized tonic-
clonic seizures, qualitative and quantitative changes in
consciousness with visual and auditory hallucinations. In the
worst cases CO poisoning can lead to coma, cardiac arrest and
a quick lethal end. Arterial hypotension and a higher heart rate
with episodes of atrial fibrillation are present from the
cardiotoxicity of the gas. Less common manifestations caused
by acute poisoning are myocardial infarction, pneumonia,
pulmonary oedema, hyperglycemia, lactate acidosis, muscle
necrosis, acute renal failure, skin lesions, and hearing and
visual disorders [13-15].

Delayed encephalopathy after acute CO poisoning
(DEACMP) is the most common and severe complication of CO
poisoning. DEACMP patients suffer a series of neurological and
psychiatric disorders, including cognitive dysfunction, motor
impairment, extrapyramidal systems dysfunction, even
consciousness disturbance after a brief lucid period, cortical
blindness, depression. DEACMP may be caused by secondary
brain tissue damage, due to CO-mediated brain tissue hypoxia,
oxygen-based free radicals, and membrane peroxidation,
instead of due to direct hypoxia-induced damage [16-19].

CASE DISCUSSION

The patient, which we have presented, exhibits a clinical
picture, which can be associated to acute CO poisoning. Most
CO poisonings are attributed to household accidents as is the
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case here. The fact the patient was disoriented upon admission
and had pyramidal and extrapyramidal symptomatic can be
attributed to the presence of symmetrical pathological zones
in the globus pallidus with characteristics of toxic
encephalopathy in the brain MRI. The EEG can also be
connected to the brain lesions. The increased inflammatory
markers and spinal fluid changes can be attributed to the
increased permeability due to the tissue hypoxia. The
increased nitrogen waste products and the presence of atrial
fibrillation can be connected to the tissue hypoxia. The high
carboxyhemoglobin percentage can only be attributed to an
acute CO poisoning.

In most published cases the MRI lesions in acute CO
poisoning are located not only in the globus pallidus but are
diffuse in the white matter [14, 20], the cerebellar hemispheres,
the hippocampus and the cerebral cortex [21]. Most of the
patients will also have some laboratory or ECG indicators for
heart damage but in our case there was only atrial fibrillation,
which was transient [22].

CONCLUSION

Acute CO poisoning is not always easy to diagnose when
there is no suspicion for it, due to it mimicking many other
diseases caused by the unspecific complaints and polyorganic
insufficiency. The presented anamnesis of use of a gasoline
generator with questionable functioning, the clinical picture,
laboratory and imaging results confirmed our diagnosis of
toxic encephalopathy in acute CO poisoning.
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