COVID-19 Effects on the Brain

Virus may be neurotropic and lead to polyneuropathy
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NEUROLOGICAL

43-44% MRI abnormalities in medial and temporal lobes (cognitive, emotional functions)

Effects on stem, thalami (sensa, pain), cerebellum (motor), white matter (messaging to grey matter)

Amygdala hijack (emotional dysregulation)
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PSYCHOPATHS (fMRI, DTI-Diffuse tensor Imaging for white matter)
Reduction in prefrontal gray matter volume

Gray matter loss in the right superior temporal gyrus

Amygdala volume loss

Decrease in posterior hippocampal volume

Exaggerated structural hippocampal asymmetry

Increase in callosal white matter volume 

Significantly reduced grey matter volumes in the anterior rostral prefrontal cortex and temporal poles (empathy and morality)
Reduced connections between the ventromedial prefrontal cortex (vmPFC), the part of the brain responsible for sentiments such as empathy and guilt, and the amygdala, which mediates fear and anxiety.

Psychopathy is associated with brain abnormalities in a prefrontal–temporo-limbic circuit—i.e. regions that are involved, among others, in emotional and learning processes. 

“Psychopathy was associated with numerous neuroanatomical abnormalities. Structurally, gray matter anomalies were seen in frontotemporal, cerebellar, limbic, and paralimbic regions. Associated gray matter volume (GMV) reductions were most pronounced particularly in most of the prefrontal cortex, and temporal gyri including the fusiform gyrus. Also decreased GMV of the amygdalae and hippocampi as well the cingulate and insular cortices were associated with psychopathy, as well as abnormal morphology of the hippocampi, amygdala, and nucleus accumbens. Functionally, psychopathy was associated with dysfunction of the default mode network, which was also linked to poor moral judgment as well as deficient metacognitive and introspective abilities. Second, reduced white matter integrity in the uncinate fasciculus and dorsal cingulum were associated with core psychopathy. Third, emotional detachment was associated with dysfunction of the posterior cerebellum, the human mirror neuron system and the Theory of Mind denoting lack of empathy and persistent failure in integrating affective information into cognition.

Conclusions: Structural and functional aberrancies involving the limbic and paralimbic systems including reduced integrity of the uncinate fasciculus appear to be associated with core psychopathic features. Furthermore, this review points towards the idea that ASPD and psychopathy might stem from divergent biological processes.

(A Systematic Literature Review of Neuroimaging of Psychopathic Traits, Mika Johnson et al Frontiers of Psychiatry Feb 6, 2020)
-----------------------------------
BORDERLINE PERSONALITY DISORDER (BPD)
“Results

Healthy control subjects activated a well-characterized network of brain regions associated with processing negative emotions that included the anterior cingulate cortex and amygdala. Compared with healthy control subjects, BPD patients demonstrated greater activation within the insula and posterior cingulate cortex. Conversely, they showed less activation than control subjects in a network of regions that extended from the amygdala to the subgenual anterior cingulate and dorsolateral prefrontal cortex. 

Conclusions

Processing of negative emotions in BPD might be subserved by an abnormal reciprocal relationship between limbic structures representing the degree of subjectively experienced negative emotion and anterior brain regions that support the regulation of emotion. Contrary to early studies, BPD patients showed less activation than control subjects in the amygdala under conditions of negative emotionality.”
(“Neural Correlates of Negative Emotionality in Borderline Personality Disorder: An Activation-Likelihood-Estimation Meta-Analysis”, Rucoo et al , Biological Psychiatry, August 2012,)
“Magnetic resonance imaging. MRI studies have revealed the following abnormalities in BPD:
• hypoplasia of the hippocampus, caudate, and dorsolateral prefrontal cortex
• variations in the CA1 region of the hippocampus and subiculum
• smaller-than-normal orbitofrontal cortex (by 24%, compared with healthy controls) and the mid-temporal and left cingulate gyrii (by 26%)
• larger-than-normal volume of the right inferior parietal cortex and the right parahippocampal gyrus
• loss of gray matter in the frontal, temporal, and parietal cortices
• an enlarged third cerebral ventricle
• in women, reduced size of the me​dial temporal lobe and amygdala
• in men, a decreased concentra​tion of gray matter in the anterior cingulate
• reversal of normal right-greater-than-left asymmetry of the orbitofron​tal cortex gray matter, reflecting loss of gray matter on the right side
• a lower concentration of gray mat​ter in the rostral/subgenual anterior cin​gulate cortex
• a smaller frontal lobe.

In an analysis of MRI studies,2 cor​relation was found between structural brain abnormalities and specific symp​toms of BPD, such as impulsivity, sui​cidality, and aggression. These findings might someday guide personalized in​terventions—for example, using neuro​stimulation techniques such as repetitive transcranial magnetic stimulation and deep brain stimulation—to modulate the activity of a given region of the brain (depending on which symptom is most prominent or disabling).

Magnetic resonance spectroscopy. In BPD, MRS studies reveal:
• compared with controls, a higher glutamate level in the anterior cingulate cortex
• reduced levels of N-acetyl aspar​tate (NAA; found in neurons) and cre​atinine in the left amygdala
• a reduction (on average, 19%) in the NAA concentration in the dorsolat​eral prefrontal cortex.

Functional magnetic resonance im​aging. From fMRI studies, there is evi​dence in BPD of:
• greater activation of the amygdala and prolonged return to baseline
• increased functional connectiv​ity in the left frontopolar cortex and left insula
• decreased connectivity in the left cuneus and left inferior parietal and the right middle temporal lobes
• marked frontal hypometabolism
• hypermetabolism in the motor cor​tex, medial and anterior cingulate, and occipital and temporal poles
• lower connectivity between the amygdala during a neutral stimulus
• higher connectivity between the amygdala during fear stimulus
• higher connectivity between the amygdala during fear stimulus
• deactivation of the opioid system in the left nucleus accumbens, hypothal​amus, and hippocampus
• hyperactivation of the left medial prefrontal cortex during social exclusion
• more mistakes made in differenti​ating an emotional and a neutral facial expression.

Diffusion tensor imaging. DTI white-matter integrity studies of BPD show:
• a bilateral decrease in fractional an​isotropy (FA) in frontal, uncinated, and occipitalfrontal fasciculi
• a decrease in FA in the genu and rostrum of the corpus callosum
• a decrease in inter-hemispheric connectivity between right and left ante​rior cigulate cortices.”
(Henry Nasrallah, MD, Current Psychiatry, April 2014)

“Over the past decade, much of the literature concerning the biological basis of BPD has shifted to direct visualization of brain structure and function using neuroimaging. Most of the findings pertain to brain regions involved in emotional processing, such as the amygdala, insula, posterior cingulate cortex, hippocampus, anterior cingulate cortex, and prefrontal regulatory regions (Figure 1). These include the orbital frontal cortex, dorsal lateral prefrontal cortex, and ventral lateral prefrontal cortex.

Volume. A meta-analysis of brain volume-which comprised 281 persons with BPD and 293 healthy controls-and 19 imaging studies noted left amygdala and right hippocampus gray volume decreases in persons with BPD.1 Volume studies in adolescent-onset BPD populations also exist but are limited by small sample size, discrepant imaging techniques, and highly comorbid presentations. They do not reproduce the volume differences reported in studies of adult BPD.2
Function. A meta-analysis of functional MRI (fMRI) findings in persons with BPD revealed heightened activation during processing of negative emotional stimuli in the left amygdala, left hippocampus, and posterior cingulate cortex as well as diminished activation in prefrontal regions (including the dorsal lateral prefrontal cortex).3 Another meta-analysis showed heightened activity in the insula and less activation in the subgenual anterior cingulate cortex in persons with BPD but did not find amygdala hyperactivity.”
(The Neurobiology of Borderline Personality Disorder, Pier at al, Psychiatric Times, March 2016)

-------------------------------------------------------------------------------------

It is common knowledge that brain disorders, injuries, and traumas are sometimes misdiagnosed as mental health problems. But what about "run of the mill" organic medical conditions? Syphilis provides a fascinating glimpse into the convoluted world of differential diagnoses: the art of telling one form of illness from another.

Syphilis is a venereal (sexually transmitted) disease. It has a few stages and involves unpleasant phenomena such as lesions and skin eruptions. Syphilis can go dormant (latent) for years or even decades before it affects the brain in a condition known as general paresis. Brain tissue is gradually destroyed by the tiny organisms that cause syphilis, the spirochetes. This progressive devastation causes mania, dementia, megalomania (delusions of grandeur), and paranoia. 

Even when its existence is suspected, syphilis is difficult to diagnose. Most mental health clinicians are unlikely to try to rule it out. Syphilis in its tertiary (brain consuming) phase produces symptoms that are easily misdiagnosed as Bipolar Disorder combined with the Narcissistic and the Paranoid Personality Disorders.

Syphilitic patients in the tertiary stage are often described as brutal, suspicious, delusional, moody, irritable, raging, lacking empathy, grandiose, and demanding. They are indecisive and absorbed in irrelevant detail one moment and irresponsibly and manically impulsive the next. They exhibit disorganized thinking, transient false beliefs, mental rigidity, and obsessive-compulsive repetitive behaviors.

Fritz Redlich, retired Dean of the Yale Department of Psychiatry published "Hitler: Diagnosis of a Destructive Prophet" in 1998. In it, he describes the final stages of general neurosyphilitic paresis:

"... (S)igns and symptoms (include) rapid mental deterioration, psychotic and usually absurdly grandiose behavior..." (p. 231)
Phineas Gage was a 25 years old construction foreman who lived in Vermont in the 1860s. While working on a railroad bed, he packed powdered explosives into a hole in the ground, using tamping iron. The powder heated and blew in his face. The tamping iron rebounded and pierced the top of his skull, ravaging the frontal lobes. 

In 1868, Harlow, his doctor, reported the changes to his personality following the accident:

He became "fitful, irreverent, indulging at times in the grossest profanity (which was not previously his customs), manifesting but little deference to his fellows, impatient of restraint or advice when it conflicts with his desires, at times pertinaciously obstinate yet capricious and vacillating, devising many plans for future operation which are no sooner arranged than they are abandoned in turn for others appearing more feasible ... His mind was radically changed, so that his friends and acquaintances said he was no longer Gage."

In other words, his brain injury turned him into a psychopathic narcissist.

Similarly startling transformation have been recorded among soldiers with penetrating head injuries suffered in World War I. Orbitomedial wounds made people "pseudopsychopathic": grandiose, euphoric, disinhibited, and puerile. When the dorsolateral convexities were damaged, those affected became lethargic and apathetic ("pseudodepressed"). As Geschwind noted, many had both syndromes.

In a study titled “Gray Matter Abnormalities in Patients with Narcissistic Personality Disorder” (published June 2013 in the Journal of Psychiatric Research), the authors conclude:

“Relative to the control group, NPD patients had smaller GM volume in the left anterior insula. Independent of group, GM volume in the left anterior insula was positively related to self-reported emotional empathy. Complementary whole-brain analyses yielded smaller GM volume in fronto-paralimbic brain regions comprising the rostral and median cingulate cortex as well as dorsolateral and medial parts of the prefrontal cortex. Here we provide the first empirical evidence for structural abnormalities in fronto-paralimbic brain regions of patients with NPD. The results are discussed in the context of NPD patients' restricted ability for emotional empathy.”

The DSM is clear: the brain-injured may acquire traits and behaviors typical of certain personality disorders but head trauma never results in a full-fledged personality disorder. 

"General diagnostic criteria for a personality disorder:

F. The enduring pattern is not due to the direct physiological effects of a substance (e.g., a drug of abuse, a medication) or a general medical condition (e.g., head trauma)." (DSM-IV-TR, p.689)

From my book "Malignant Self-love - Narcissism Revisited":

"It is conceivable, though, that a third, unrelated problem causes chemical imbalances in the brain, metabolic diseases such as diabetes, pathological narcissism, and other mental health syndromes. There may be a common cause, a hidden common denominator (perhaps a group of genes).

Certain medical conditions can activate the narcissistic defense mechanism. Chronic ailments are likely to lead to the emergence of narcissistic traits or a narcissistic personality style. Traumas (such as brain injuries) have been known to induce states of mind akin to full-blown personality disorders. Such "narcissism", though, is reversible and tends to be ameliorated or disappear altogether when the underlying medical problem does. Other disorders, like the Bipolar Disorder (mania-depression) are characterised by mood swings that are not brought about by external events (endogenous, not exogenous). But the narcissist's mood swings are strictly the results of external events (as he perceives and interprets them, of course).

But phenomena, which are often associated with NPD (Narcissistic Personality Disorder), such as depression or OCD (obsessive-compulsive disorder), are treated with medication. Rumour has it that SSRI's (such as Fluoxetine, known as Prozac) might have adverse effects if the primary disorder is NPD. They sometimes lead to the Serotonin syndrome, which includes agitation and exacerbates the rage attacks typical of a narcissist. The use of SSRI's is associated at times with delirium and the emergence of a manic phase and even with psychotic microepisodes.

This is not the case with the heterocyclics, MAO and mood stabilisers, such as lithium. Blockers and inhibitors are regularly applied without discernible adverse side effects (as far as NPD is concerned).

Not enough is known about the biochemistry of NPD. There seems to be some vague link to Serotonin but no one knows for sure. There isn't a reliable non-intrusive method to measure brain and central nervous system Serotonin levels anyhow, so it is mostly guesswork at this stage."

