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Magnetic Resonance Imaging in Delayed Carbon Monoxide 
Leukoencephalopathy: Diffusion and Spectroscopy Findings
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Dear Editor,
A 68-year-old male with type 2 diabetes mellitus admitted to 

hospital with disorientation, incomprehensible speech, behavioral 
disturbances, and slowing in movements, which presented 20 days 
after exposure to carbon monoxide (CO), causing transient loss of 
consciousness. His eyes were open spontaneously,  he had mutism 
and severe rigidity in all extremities. The carboxyhemoglobin 
level was normal in serum. Electroencephalography showed 
generalized background slowing. Cranial magnetic resonance 
imaging (MRI) showed diffusion restriction in the subcortical 
white matter and especially in the bilateral frontal lobes, which 
were consistent with cytotoxic edema (Figure 1A, 1B). Fluid 
attenuation inversion recovery (FLAIR) weighted imaging 
showed no marked signal changes in these areas (Figure 1C). 
The rigidity was significantly improved with bromocriptine 
treatment. Cranial MRI repeated one week later showed increased 
diffusion restriction in the white matter and signal changes in 
FLAIR-weighted imaging (Figure 2A, 2B, 2C). MR spectroscopy 
(MRS) showed an increase in the choline peak, a decrease in the 
N-acetylaspartate (NAA) peak, and a lactate peak (Figure 3). His 
state of consciousness evolved into a minimally conscious state 
and did not improve.

Delayed leukoencephalopathy is a rare complication of hypoxic 
ischemic events, most commonly CO intoxication (1). A biphasic 

clinical pattern is commonly observed, which consists of full 
improvement of the initially developed consciousness disturbance, 
and occurrence of progressive neuropsychiatric deterioration 
following an interval of 2-40 days (1). 

The globus pallidus and cerebral white matter are the most 
frequently affected areas (2). Cranial MRI reveals hyperintense 
lesions in T2 and FLAIR-weighted imaging, showing 
confluence without contrast enhancement and a mass effect in 
the periventricular white matter and centrum semiovale (2). 
Diffusion restriction without changes in other MRI sequences, 
as we reported in our patient, is rarely reported in the acute 
phase (3,4). Persistence of diffusion restriction in the chronic 
phase suggests progressive demyelination with cytotoxic edema 
(2). MRS findings such as a lactate peak, increased choline peak, 
and decreased NAA peak have been reported (2). A lactate peak, 
which indicates irreversible damage, is related with akinetic 
mutism (2).

As a result, addition of diffusion-weighted images and MRS to 
conventional MRI sequences can speed up the diagnosis of delayed 
CO leukoencephalopathy, can make its diagnosis easier, and is 
important for prognostication.
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Figure 1. Axial-weighted cranial magnetic resonance imaging. A) Diffusion-weighted images: Hyperintensity in the white matter of the bilateral frontal 
lobes. B) Apparent diffusion coefficient: Hypointensity in the white matter of the bilateral frontal lobes (diffusion restriction). C) FLAIR: No marked signal 
change was observed.

Figure 2. Axial weighted cranial magnetic resonance imaging. A) Diffusion-weighted images: Hyperintensity in subcortical white matter. B) Apparent 
diffusion coefficient: Hypointensity in the subcortical white matter (diffusion restriction). C) FLAIR: Hyperintensity in the subcortical white matter

Figure 3. Increase in choline peak, decrease in N-acetylaspartate peak, 
and a lactate peak (arrow) in magnetic resonance spectroscopy.
NAA: N-acetylaspartate


