
Which are the differences in structural brain alterations between patients with co-

occurring cocaine and alcohol use disorders and patients with only cocaine use disorder? 
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Background: Cocaine use disorder patients (CUD) is often with alcohol use disorder (AUD). Cocaine-

related brain abnormalities have been well described as well as alcohol-related ones. However, brain 

alterations in patients with co-occurring cocaine and alcohol dependence are little studied. The 
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objective of the current study was to describe the patterns of structural brain damage in patients 

presenting comorbid CUD and AUD (CUD+AUD) compared to patients with CUD alone. 

Methods: Sixty-eight inpatients with severe CUD were included, 44 (65%) of whom also presented 

co-occurring AUD. At entry in inpatient cocaine detoxification, all patients underwent extensive 

clinical characterization followed by structural magnetic resonance imaging (MRI) seven days later. 

CUD+AUD were compared to CUD-only patients regarding clinical and neuroimaging data (voxel-

based morphometry protocol). 

Results: There was no significant difference between CUD+AUD and CUD patients regarding clinical 

data. However, CUD+AUD patients had overall significantly smaller gray matter and white matter 

volume than CUD patients, notably in insula, hippocampi, cerebellum, hypothalamus, cingulum and 

corpus callosum. Conversely, patients with CUD only showed significantly greater atrophy than those 

with CUD+AUD in temporal and frontal cortices as well as in the left caudate nuclei (p < 0.005, 

uncorrected for multiple comparisons for all the neuroimaging comparisons). 

Conclusion: Brain alterations evidenced in this study were consistent with those previously reported 

in either CUD or AUD samples. The fact that CUD-only patients had more severe temporal and frontal 

brain atrophy than patients with co-occurring AUD was unexpected, bearing in mind that both 

groups did not differ regarding clinical characteristics. This finding, in particular, warrants further 

investigation, especially since frontal atrophy has been repeatedly associated with AUD.  
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