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Correlates in Functional Syndromes
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Learning Objectives
• Understand alexithymia and
its relationship to functional
syndromes
• Identify brain structures
relevant to alexithymia and
functional syndromes
• Understand functional
syndromes as brain disorders
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What is Alexithymia?
• Definitions
• Literal: without words for emotions
• Clinical: inability to identify and
describe emotions
• Research: inability to experience,
recognize, understand and use
one’s own and other’s emotional
responses
• Psychoanalytic Conceptualization: trauma causes
alexithymia, leading to personality and psychosomatic
dysfunction
• Neurodevelopmental Conceptualization: emotional
processing is a learned skill that exists on a continuum
•

Lane et al. Affective agnosia: Expansion of the alexithymia construct and a new opportunity to integrate and extend Freud’s legacy.
Neuroscience and Biobehavioral Reviews. 2015
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The Challenges of Measuring Alexithymia
• Measures
1. Toronto Alexithymia Scale, TAS-20
• Most used, self report

2. Bermond-Vorst Alexithymia Questionnaire (BVAQ)
3. Observer Alexithymia Scale (OAS)
4. Levels of Emotional Awareness (LEAS)
•

Lane et al. Affective agnosia: Expansion of the alexithymia construct and a new opportunity to integrate and extend Freud’s legacy.
Neuroscience and Biobehavioral Reviews. 2015
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Alexithymia in the 21st Century
A. Is a trans-categorical dimension of psychopathology

B. Exists on a continuum and represents an abnormal development of
emotional processing systems
C. Both genetic (autism, temperament) and/or environmental (neglect
and abuse) factors contribute to alexithymia
• Up to 50% of patients with ASD are highly alexithymic
• Likely mediates social communication (empathic) deficits
• Maltreatment increases neural connections in right anterior
insula and precuneus, and reduces connections in left ACC
• General neglect and emotional maltreatment reduces OFC and
insular resting state connectivity to hippocampus and putamen
• Is this a brain adaption to reduce averse bodily sensations
(pain/hunger) and emotions (worthlessness, loneliness,
rejection)?
•
•
•
•
•
•

Hill et al. Cognitive Processing of Own Emotions in Individuals with Autism Spectrum Disorder. Journal of Autism and Developmental Disorders. 2004.
Bird et al. Empathic brain responses in insula are modulated by levels of alexithymia but not autism. Brain 2010.
Teicher et al. Childhood Maltreatment: Altered Network Centrality of Cingulate, Precuneus, Temporal Pole and Insula. Biol Psych 2014.
Structural and Functional Brain Abnormalities Associated with Exposure to Difference Childhood Trauma Subtypes. Frontiers in Psychiatry 2018.
Winter. Attention to emotional stimuli in borderline personality disorder. BPD and Emotional Dysregulation. 2016.
Muller et al. Cortical Representations of Afferent Bodily Signals in Borderline Personality Disorder. JAMA Psychiatry 2015.
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Neuroanatomy of Emotions:
Ascending Pain Pathway
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Neuroanatomy of Emotions

Where Bottom-Up meets
Top-Down?
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A Critical Hub for Alexithymia

Only found in highly social mammals – humans, great apes,
elephants, whales and dolphins
•

•

Pavuluri et al. I Feel, Therefore, I am: The Insula and Its Role in Human Emotion, Cognition and the Sensory-Motor System. AIMS
Neuroscience 2015.
Cauda et al. Evolutionary appearance of von Economo’s neurons in the mammalian cerebral cortex. Front. Hum. Neurosci., 2014
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Insula and Anterior Cingulate

Unimodal
•
•
•

Multimodal

Ghaziri et al. The Corticocortical Structural Connectivity of the Human Insula. Cerebral Cortex 2017.
Pavuluri et al. I Feel, Therefore, I am: The Insula and Its Role in Human Emotion, Cognition and the Sensory-Motor System. AIMS
Neuroscience 2015.
Craig. How do you feel--now? The anterior insula and human awareness. Nature Reviews 2009.
©2018 MFMER
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Alexithymia and Neuroimaging Correlates
• 10 high alexithymic vs 10 low alexithymic
• Cognitive alexithymia positively
associated with larger gray matter in
right posterior insula
• Affective dimension (low emotional
reactivity) positively associated with
larger gray matter volumes in right
cingulate cortex

• There’s something going on in the
insular and cingulate cortices of
people with high levels of
alexithymia…

•

Goerlich-Dobre et al. Distinct association of insula and cingulate volume with the cognitive and affective dimensions of alexithymia.
Neuropsychologia 2014.
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Alexithymia and Neuroimaging Correlates
• Meta-analysis of 2586 individuals
• Higher levels of alexithymia correlated with smaller grey
volumes in the left insula, left amygdala, OFC and striatum
• Meta-analysis of highly alexithymic individuals
• During emotional processing tasks, alexithymics had higher
activation in the ACC
• Negative stimuli: lower activation of amygdala, fusiform gyrus,
supplementary and premotor areas and dmPFC
• Positive stimuli: lower activation of right insula and precuneus
• Study comparing 18 alexithymics with HCs
• Glutamate levels in left insula and GABA levels in ACC were
positively associated with alexithymia
•
•
•

Xu et al. Structure of the Alexithymic Brain: A parametric coordinate-based meta-analysis. Neuroscience and Biobehavioral Reviews 2018.
Van der Velde et al. Neural correleates of alexithymia: A meta-analysis of emotion processing studies. Neuroscience and Biobehavioral
Reviews 2013.
Ernst et al. The association of interceptive awareness and alexithymia with neurotransmitter concentrations in insula and anterior cingulate.
SCAN 2014.
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Alexithymia and Functional Syndromes
• In patients with functional syndromes,
alexithymia:
• Is more prevalent in fibromyalgia
(FM), functional GI disorders
(FGIDs), functional movements
disorders (FMDs) and non-cardiac
chest pain (NCCP) than HCs
• Associates with symptom severity
in chronic fatigue syndrome (CFS)
and FGIDs
• Association is only partially
mediated by anxiety
•
•
•
•

DiTella et al. Alexithymia and fibromyalgia: clinical evidence. Frontiers in Psychology 2013.
Friedberg, et al. Alexithymia in Chronic Fatigue Syndrome. Psychosomatic Medicine 2007.
Kano et al. Association between Alexithymia and Functional Gastrointestinal Disorders. Frontiers in Psychology 2018.
Demartini et al. The role of alexithymia in development of functional motor symptoms (conversion disorder). Neuropsychiatry 2014.
©2018 MFMER
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Function Syndromes and Neuroimaging
• 2011 systematic review, mostly pain (FM and IBS) and
CFS compared to HCs
• Many regional differences, but most commonly,
patients have increased activity of insula and ACC
in response to aversive stimuli
• 2016 neuroimaging meta-analyses comparing patients
with somatoform disorder to HCs
• 5 regional differences: Premotor and supplementary
motor cortexes, anterior PFC, ACC, insula and PCC
• TMJ, MCS, Chronic Pelvic Pain
•
•

Browning et al. Can Neuroimaging help us to understand and classify somatoform disorders? A systematic and critical review.
Psychosomatic medicine. 2011
Boeckle et al. Neural Correlates of somatoform disorders from meta-analytic perspective on neuroimaging studies. NeuroImage 2016.
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Function Syndromes and Neuroimaging
• CSD (PPPD) – 18 patients vs 18 HCs
• Reduced activation to sound-evoked vestibular stimulation in parietoinsular vestibular cortex, including the post/ant insula, inferior frontal
gyrus, hippocampus and ACC
• FMD – 35 patients vs 35 HCs
• Decreased functional connectivity between right temporo-parietal
junction and right sensorimotor cortex, cerebellar vermis, b/l SMA and
right insula
• Independent of depression, anxiety and trauma
• Tinnitus – 23 patients vs 21 controls
• Reduced grey matter in supramarginal gyrus and vmPFC independent
of anxiety, depression, and tinnitus distress
• No between group differences: a) Cortical thickness in anterior insula
positively correlate with tinnitus distress; b) Anxiety and depression
negatively correlate with cortical thickness in subcallosal ACC
•
•
•

Indovina et al. Role of the Insula and Vestibular System in Patients with CSD. Frontiers in Behavioral Neuroscience 2015.
Hillert et al. Odor Processing in Multiple Chemical Sensitivity. Human Brain Mapping 2007.
Lee 2018, Ricelli 2017, Leaver 2012 , Langguth 2015, Lin 2014, Hillert 2007, Landgrebe 2008, Farmer 2011/2015., Kutch 2015, Leaver 2012
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Synthesis
• Alexithymia is a neurodevelopmental deficit which is
multifaceted, transdiagnostic, and a clinical marker for
those at risk of developing functional syndromes
• We see widespread cortical changes in patients with
functional syndromes vs HCs
• The insular and cingulate cortices, distinguished by
von economo neurons, are a critical brain regions
involved in alexithymia and functional syndromes
• Other cortical changes may be syndrome specific
• Functional syndromes are brain disorders!

• Implications for treatment of functional syndromes
• Target alexithymia with DBT (emotional awareness)
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Confounding Factors between Alexithymia
and Functional Syndromes
• Psychological Constructs
• Central Sensitization
• Catastrophization
• Psychological Distress
• Behavioral Avoidance
• Aberrant health behaviors,
assuming the sick role, other
environmental factors
• Comorbidities: dep, anx, trauma
• Neuroendocrine and immune
•

Yunus. Fibromyalgia and Overlapping Disorders: The Unifying Concept of Central
Sensitivity Syndrome. Semin Arthritis Rheum 2007.
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Limitations of Research into Alexithymia,
Functional Syndromes and Neuroimaging
• Alexithymia
• Multifaceted
• Limitations of measurements
• Overlap with other psychological constructs
• Functional Syndromes
• Prevalence of alexithymia, symptom severity or
treatment outcome?
• Comorbidity
• Biopsychosocial model

• Methodological Heterogeneity of Neuroimaging Studies
• Structural: Grey matter, white matter or both? Glia?
• Functional: Measurement? Structure(s)? Task?
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Research SIG – Mentored Symposium

What Do You Mean It’s “Functional”?
Nicholas Allen, MD
Ewa Bieber, MD
Jeffrey Staab, MD, MS, FACLP
Mayo Clinic, Rochester, MN

Filza Hussain, MD
Stanford University
James Bourgeois, OD, MD, FACLP – mentor
Texas A&M University
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Disclosures – CLP 2019
• Drs. Allen, Bieber – nothing to disclose
• Dr. Staab
• Commercial relationships
Company
Scientific Advisory Board
(licensing fees, royalties)

Inno.Health
Relationship is NOT considered directly relevant to the presentation

• Grant funding
• U.S. National Institute on Deafness and Other Communication Disorders
• U.S. Department of Defense via the Congressionally Directed Medical Research Program
• Mayo Clinic

• Dr. Hussain
• Recommendations for off-label use of medications
• SSRIs/SNRIs to treat persistent postural-perceptual dizziness (PPPD)
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Overview
1. Might “functional” be a mechanism?
• Dr. Staab

1. “Functional” – past, present, future
• A mechanism, category, or euphemism?

2. Brain correlates of functional disorders
• Dr. Allen

2. Neuroimaging studies of functional disorders
• Shared mechanisms? Related to alexithymia?

3. Functional disorders in children
• Dr. Bieber

3. Functional/somatic symptom disorders in children
• Related to problems with attachment?

4. PPPD – Evidence-based model of a
functional neurologic disorder
• Dr. Hussain

4. Persistent postural-perceptual dizziness,
an example of a symptom-specific FND
• Disorder-specific pathological processes?

5. Panel discussion with the audience

5. Panel discussion with the audience
• Q & A – What do you think?
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What Do You Mean It’s “Functional”?
Might “functional” be a mechanism?

Jeffrey P. Staab, MD, MS, FACLP
Professor of Psychiatry
Director, Fellowship in Consultation-Liaison Psychiatry
Mayo Clinic
Rochester, MN
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Is the term “functional”
1. a euphemism?
2. a category?

3. a pathophysiological process?
4. all of the above?

Which came first?
1. a pathophysiological process

19th century

2. a euphemism

20th century

3. a category

20th to 21st century

4. a pathophysiological process 21st century
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Early 19th Century

“The organ is said to be functionally disordered.”
• W. Lawrence, 1820

“[A] functional disorder [is] so called because the symptoms
seem arise from a change in the mode of action of the organ,
unconnected with any perceptible alteration of structure.”
• A. Combe, 1831
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Late 19th Century

Paralysis agitans
(Parkinson’s disease)

Doubts

Not a category
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Hysteria – Jean-Marie Charcot
A Clinical Lesson at the Salpêtrière
Painting by André Brouillet, 1887
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19th Century ➤ 20th Century
Mechanism

“change in the
mode of action
of the organ …”

Euphemism

Psychogenic
Psychosomatic
Aphysiological
Supra-tentorial
Not real

Doubts

+
Hysteria
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Mid-late 20th Century
1950 – Brown “The irritable bowel syndrome,” Rocky Mtn Med J
1962 – Chaudhary and Truelove retrospective review of IBS in UK
1978 – Manning criteria for IBS
"Towards positive diagnosis of the irritable bowel.” Br Med J
1989 – beginnings of the Rome consensus process

Functional
as a
category

1999 – Rome II Criteria for FGIDs (IBS)

2006 – Rome III Criteria for FGIDs (multiple disorders)
2016 – Rome IV – Disorders of Gut-Brain Interaction (DGBI)
33 disorders for adults, 20 for children
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20th

Century ➤

21st

Century

An expanding category
More syndromes like FGIDs

Functional Disorder

Scientific Organization

Myalgic encephalitis
Chronic fatigue syndrome
(ME/CFS)

Centers for Disease Control
Institute of Medicine

Fibromyalgia (FM)

American College of Rheumatology

Painful bladder syndrome
Interstitial cystitis (IC/PBS)

American Urological Association

Persistent postural-perceptual
dizziness (PPPD)

Bárány Society

Functional neurological disorders
(FNDs)

Whose vision ??
American Psychiatric Association or
Functional Neurological Disorder Society

Non-cardiac chest pain (NCCP)

No one’s vision !!
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21st Century

Structural
(including cellular)
Metabolic

Functional

Dieterich, Staab, Brandt, “Functional (psychogenic) dizziness” in
Hallett et al., eds., Functional Neurologic Disorders, 2017
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21st Century – Back to the future – but what mechanisms ??
Somatic symptom and bodily distress disorders

PPPD

IC/PBS

Fibromyalgia

ME/CFS

Symptomspecific
functional
disorders

IBS

somatic symptom burden & illness anxiety

Unifying
(shared)
processes

Symptom-specific
mechanisms
©2018 MFMER | 3795908-13

How might we sort this?
• Detailed phenomenological studies
• Psychiatrists know these methods
• Measure psychological factors
• Develop new measures if needed
• Investigate physiological processes
• Relevant probes, interactions
• Examine brain function
• Careful attention to covariates
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Overview
1. Might “functional” be a mechanism?
• Dr. Staab

1. “Functional” – past, present, future
• A mechanism, category, or euphemism?

2. Brain correlates of functional disorders
• Dr. Allen

2. Neuroimaging studies of functional disorders
• Shared mechanisms? Related to alexithymia?

3. Functional disorders in children
• Dr. Bieber

3. Functional/somatic symptom disorders in children
• Related to problems with attachment?

4. PPPD – Evidence-based model of a
functional neurologic disorder
• Dr. Hussain

4. Persistent postural-perceptual dizziness,
an example of a symptom-specific FND
• Disorder-specific pathological processes?

5. Panel discussion with the audience

5. Panel discussion with the audience
• Q & A – What do you think?
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“It’s All in Your Brain”

Alexithymia and Neuroanatomical
Correlates in Functional Syndromes
Nicholas D. Allen, MD

Nicholas D. Allen, MD
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Learning Objectives
• Understand alexithymia and its
relationship to functional syndromes

• Identify brain structures relevant to
alexithymia and functional syndromes
• Understand functional syndromes as
brain disorders
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What is Alexithymia?
• Definitions
• Literal: without words for emotions
• Clinical: inability to identify and describe emotions
• Research: inability to experience, recognize,
understand and use one’s own and other’s
emotional responses
• Psychoanalytic Conceptualization: trauma causes
alexithymia, leading to personality and psychosomatic
dysfunction
• Neurodevelopmental Conceptualization: emotional
processing is a learned skill that exists on a continuum
Lane et al. Affective agnosia: Expansion of the alexithymia construct and a new opportunity to
integrate and extend Freud’s legacy. Neuroscience and Biobehavioral Reviews. 2015
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The Challenges of Measuring Alexithymia
• Measures
1. Toronto Alexithymia Scale, TAS-20
• Most used, self report

2. Bermond-Vorst Alexithymia Questionnaire (BVAQ)
3. Observer Alexithymia Scale (OAS)
4. Levels of Emotional Awareness (LEAS)
Lane et al. Affective agnosia: Expansion of the alexithymia construct and a new opportunity to
integrate and extend Freud’s legacy. Neuroscience and Biobehavioral Reviews. 2015
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Alexithymia in the 21st Century
A. Is a trans-categorical dimension of psychopathology
B. Exists on a continuum and represents an abnormal development of emotional
processing systems
C. Both genetic (autism, temperament) and/or environmental (neglect and abuse)
factors contribute to alexithymia
• Up to 50% of patients with ASD are highly alexithymic
• Likely mediates social communication (empathic) deficits
• Maltreatment increases neural connections in right anterior insula and
precuneus, and reduces connections in left ACC
• General neglect and emotional maltreatment reduces OFC and insular
resting state connectivity to hippocampus and putamen
• Is this a brain adaption to reduce averse bodily sensations (pain/hunger)
and emotions (worthlessness, loneliness, rejection)?
•
•
•
•
•
•

Hill et al. Cognitive Processing of Own Emotions in Individuals with Autism Spectrum Disorder. Journal of Autism and Developmental Disorders. 2004.
Bird et al. Empathic brain responses in insula are modulated by levels of alexithymia but not autism. Brain 2010.
Teicher et al. Childhood Maltreatment: Altered Network Centrality of Cingulate, Precuneus, Temporal Pole and Insula. Biol Psych 2014.
Structural and Functional Brain Abnormalities Associated with Exposure to Difference Childhood Trauma Subtypes. Frontiers in Psychiatry 2018.
Winter. Attention to emotional stimuli in borderline personality disorder. BPD and Emotional Dysregulation. 2016.
Muller et al. Cortical Representations of Afferent Bodily Signals in Borderline Personality Disorder. JAMA Psychiatry 2015.
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Neuroanatomy of Emotions:
Ascending Pain Pathway
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Hypothalamus
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Dorsolateral pontine
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Neuroanatomy of Emotions:
Descending Pain Pathway
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Neuroanatomy of
Emotions

Where Bottom-Up
meets Top-Down?
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A Critical Hub
for Alexithymia

Only found in highly
social mammals –
humans, great apes,
elephants, whales
and dolphins
• Pavuluri et al. I Feel, Therefore, I am: The Insula and Its Role in Human Emotion, Cognition and the Sensory-Motor System. AIMS
Neuroscience 2015.
©2018 MFMER
• Cauda et al. Evolutionary appearance of von Economo’s neurons in the mammalian cerebral cortex. Front. Hum. Neurosci., 2014
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Insula and Anterior Cingulate

Unimodal

Multimodal

• Ghaziri et al. The Corticocortical Structural Connectivity of the Human Insula. Cerebral Cortex 2017.
• Pavuluri et al. I Feel, Therefore, I am: The Insula and Its Role in Human Emotion, Cognition and the Sensory-Motor System.
AIMS Neuroscience 2015.
• Craig. How do you feel--now? The anterior insula and human awareness. Nature Reviews 2009.
©2018 MFMER

| 3795908-25

Alexithymia and Neuroimaging Correlates
• 10 high alexithymic vs 10 low alexithymic
• Cognitive alexithymia positively associated with
larger gray matter in right posterior insula
• Affective dimension (low emotional reactivity)
positively associated with larger gray matter
volumes in right cingulate cortex

• There’s something going on in the insular
and cingulate cortices of people with high
levels of alexithymia…

• Goerlich-Dobre et al. Distinct association of insula and cingulate volume with the cognitive and
affective dimensions of alexithymia. Neuropsychologia 2014.
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Alexithymia and Neuroimaging Correlates
• Meta-analysis of 2586 individuals
• Higher levels of alexithymia correlated with smaller grey volumes in the left insula,
left amygdala, OFC and striatum
• Meta-analysis of highly alexithymic individuals
• During emotional processing tasks, alexithymics had higher activation in the ACC
• Negative stimuli: lower activation of amygdala, fusiform gyrus, supplementary and
premotor areas and dmPFC
• Positive stimuli: lower activation of right insula and precuneus
• Study comparing 18 alexithymics with HCs
• Glutamate levels in left insula and GABA levels in ACC were positively associated
with alexithymia

• Xu et al. Structure of the Alexithymic Brain: A parametric coordinate-based meta-analysis. Neuroscience and Biobehavioral Reviews 2018.
• Van der Velde et al. Neural correleates of alexithymia: A meta-analysis of emotion processing studies. Neuroscience and Biobehavioral
Reviews 2013.
• Ernst et al. The association of interceptive awareness and alexithymia with neurotransmitter concentrations in insula and anterior
cingulate. SCAN 2014.
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Alexithymia and Functional Syndromes
• In patients with functional syndromes, alexithymia:
• Is more prevalent in fibromyalgia (FM),
functional GI disorders (FGIDs), functional
movements disorders (FMDs) and non-cardiac
chest pain (NCCP) than HCs
• Associates with symptom severity in chronic
fatigue syndrome (CFS) and FGIDs
• Association is only partially mediated by
anxiety

•
•
•
•

DiTella et al. Alexithymia and fibromyalgia: clinical evidence. Frontiers in Psychology 2013.
Friedberg, et al. Alexithymia in Chronic Fatigue Syndrome. Psychosomatic Medicine 2007.
Kano et al. Association between Alexithymia and Functional Gastrointestinal Disorders. Frontiers in Psychology 2018.
Demartini et al. The role of alexithymia in development of functional motor symptoms (conversion disorder). Neuropsychiatry ©2018
2014.
MFMER
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Function Syndromes and Neuroimaging
• 2011 systematic review, mostly pain (FM and IBS) and CFS compared to HCs
• Many regional differences, but most commonly, patients have increased
activity of insula and ACC in response to aversive stimuli
• 2016 neuroimaging meta-analyses comparing patients with somatoform
disorder to HCs
• 5 regional differences: Premotor and supplementary motor cortexes,
anterior PFC, ACC, insula and PCC
• TMJ, MCS, Chronic Pelvic Pain

• Browning et al. Can Neuroimaging help us to understand and classify somatoform disorders? A systematic and critical review.
Psychosomatic medicine. 2011
MFMER
• Boeckle et al. Neural Correlates of somatoform disorders from meta-analytic perspective on neuroimaging studies. NeuroImage ©2018
2016.
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Function Syndromes and Neuroimaging
• CSD (PPPD) – 18 patients vs 18 HCs
• Reduced activation to sound-evoked vestibular stimulation in parieto-insular vestibular cortex,
including the post/ant insula, inferior frontal gyrus, hippocampus and ACC
• FMD – 35 patients vs 35 HCs
• Decreased functional connectivity between right temporo-parietal junction and right sensorimotor
cortex, cerebellar vermis, b/l SMA and right insula
• Independent of depression, anxiety and trauma
• Tinnitus – 23 patients vs 21 controls
• Reduced grey matter in supramarginal gyrus and vmPFC independent of anxiety, depression, and
tinnitus distress
• No between group differences: a) Cortical thickness in anterior insula positively correlate with tinnitus
distress; b) Anxiety and depression negatively correlate with cortical thickness in subcallosal ACC

• Indovina et al. Role of the Insula and Vestibular System in Patients with CSD. Frontiers in Behavioral Neuroscience 2015.
• Hillert et al. Odor Processing in Multiple Chemical Sensitivity. Human Brain Mapping 2007.
©2018 MFMER2012
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• Lee 2018, Ricelli 2017, Leaver 2012 , Langguth 2015, Lin 2014, Hillert 2007, Landgrebe 2008, Farmer 2011/2015., Kutch 2015, Leaver

Synthesis
• Alexithymia is a neurodevelopmental deficit which is multifaceted, transdiagnostic,
and a clinical marker for those at risk of developing functional syndromes

• We see widespread cortical changes in patients with functional syndromes vs HCs
• The insular and cingulate cortices, distinguished by von economo neurons, are
a critical brain regions involved in alexithymia and functional syndromes

• Other cortical changes may be syndrome specific
• Functional syndromes are brain disorders!
• Implications for treatment of functional syndromes
• Target alexithymia with DBT (emotional awareness)
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Developmental Concepts of
Functional Disorders
Ewa D. Bieber, M.D.
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Let’s go back.
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Evolution
• Allocation of energy to BODY GROWTH or REPRODUCTION
• The evolution of Homo sapiens proceeded with the former, meaning
things take longer to develop…

• Humans are born unable to independently move or seek food or shelter

Brune, Textbook of evolutionary psychiatry and psychosomatic medicine
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“Tragling”
• In the absence of fur, human babies need to be actively carried by
caregivers
• The formation of a successful dyad between infant and parent is the
most crucial psychological adaptation in humans throughout evolution
and across cultures

Brune, Textbook of evolutionary psychiatry and psychosomatic medicine
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Attachment
• John Bowlby & Mary Ainsworth
• Mechanism through which infants organize their arousal (fear) system
• The infant’s attachment behaviors are activated when something in the
environment makes the infant feel distress
• Two-way (infant-caregiver), mutually-reinforcing process
• The attachment system is a regulator of emotional experience and the
foundation for pattern in which the infant will regulate its distress in the
future

Bowlby(1969)
Mounder (2001) Psychosom Med
Ainsworth et al. (1978)
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Secure Attachment
Infant
experiences
need

Infant
expresses
distress

Infant learns that
emotions can be
regulated
Development of
an internal
working model

Infant is
soothed as
need is met

Caregiver is
attuned to
infant’s needs

Bowlby (1973)
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Insecure Attachment
Infant
experiences
need

Infant
expresses
distress

Altered
internal
working
model

Caregiver is
not attuned
to infant’s
needs

Infant is not
soothed
Bowlby (1973)
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Threats to Secure Attachment
Unresponsive
parenting style
Child learns their
needs will not be
met and shuts down

Avoidant

• Caregiver’s level of distress, fatigue,
psychopathology; personality style;
and own attachment style
• Separation
• Alexithymia

Minimize signals of distress
to avoid pushing the
caregiver further away
Ainsworth et al. (1978)
Benoit (2014) Paediatr Child Health
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Threats to Secure Attachment
Inconsistent
parenting style

• Caregiver’s level of distress, fatigue,
psychopathology; personality style;
and own attachment style

Child aims to
maximize chance
needs will be met

Ambivalent

Increase distress signals to
maintain the attention of the
caregiver
Ainsworth et al. (1978)
Benoit (2004) Paediatr Child Health
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Insecure Attachment: More Than Trauma
• Yes, trauma may have significant impact on attachment styles
• However, a caregiver’s availability (or lack there of), psychopathology,
and even personality mediates the attachment process
• More over, the goodness-of-fit between infant and parent characteristics
may best predict security of attachment

• Insecure attachment ⍯ Trauma

Maunder et al.(2001) Psychosomatic Medicine
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Attachment and Affect Regulation
• Expression of emotions through physical symptoms is developmentally
appropriate in infants and children
• Secure attachment facilitates the development of more mature
capacities for expression of distress and affect regulation
• Insecure attachment leads to disrupted maturation of neural circuits in
affect regulation and persistence of somatically expressed distress
• Strong predictor of somatic complaints in middle childhood

• Overrepresented in somatic symptom disorders and functional disorders
in adulthood
Landa et al. (2012) Psychosom Med 74(7)
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Attachment and Alexithymia
• Lemche et al. 2004: Insecurely attached infants found to have failure or
significantly delayed acquisition of emotion and cognition vocabulary
• Troisi et al. 2001 : among men with mood disorders, those with insecure
attachment endorsed more pronounced alexithymia traits
• Wearden et al. 2004:
• Scores on secure attachment scale were negatively correlated with
alexithymia
• Both ambivalent and avoidant attachment styles were associated
with high levels of alexithymia
• Avoidant > Ambivalent
Lemche et al. (2004) Psychother Psychosom
Troisi et al. (2001) J. Nerv 189(5):311-6
Wearden et al. (2004) J Psychosom Res 58: 279– 288
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Neurobiology of Attachment
• Neural correlates of attachment: temporal parietal junction, middle
temporal gyrus and medial prefrontal cortex
• Distinct functional and structural correlates among each attachment style
• Alterations in both volume and activation of insula and anterior cingulate
cortex have been associated with insecure attachment styles

Perlini et al. (2019) Epidemiology and Psychiatric Sciences 28, 371-375
Landa et al. (2012) Psychosom Med
Chambers (2017) Psychodynamic Psychiatry
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Kozlowska et al.
• Children with functional neurologic disorders show different patterns of
emotion processing than controls
• Two prominent strategies
• Extreme psychological inhibition to minimize subjective feelings of
distress
• Exaggeration of self-relevant affective information to elicit comfort
and protection from others

• Significant relationship between the pattern of emotion processing and
the child’s primary conversion symptom
Kozlowska et al. (2011) Psychos Med
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Summary
• Insecure attachment has been implicated in numerous psychiatric
disorders, including somatic symptom and functional disorders
• Not a straightforward, linear relationship

• Further research necessary, with focus on separating insecure
attachment from trauma
• Insecure attachment and alexithymia overlap both in functional and
structural findings
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Case 1:
•
•
•
•
•

31 Y.O M
One year ago sudden unexpected nausea and vomiting..
Experienced ear fullness with tinnitus. Resolved at the time now occurs periodically
No headache, photo or phonophobia at the time.
Experiences a constant sense of unsteadiness that waxes and wanes it is postural in
nature can be increased by his own movement and exposure to motion rich environments
and precision visual activities like being on the computer
• History of traumatic brain injury from a fall on ice at age 26 at that time lingering headache
decreased concentration mental fogginess and dizziness that lingered for 3 months and
subsequently resolved completely.
• Dizziness from fall was completely different to current symptoms.
• Has a history of multiple manifestations of anxiety and obsessive-compulsive symptoms since
his early teens focuses on the number 22 and 4 he performs tasks in multiples of 4 or 22

PPPD – A 147 year journey
• 1870 – Platzschwindel (Benedikt)
• 1871 – Die Agoraphobie (Westphal)
• 1872 – Platzangst (Cordes)

Psychogenic dizziness

•
•
•
•
•

1975-1985 – Supermarket syndrome, space phobia, etc.
1986 – Phobic postural vertigo
1993 – Space-motion discomfort
1995 – Visual vertigo
2004 – Chronic subjective dizziness

• 2017 – Persistent postural-perceptual dizziness (PPPD)

Evolution of Functional disorders
Structural

21st Century
RULE IN
Functional

20th Century
RULE OUT
Psychiatric

BPPV, Meniere’s disease, labrynthitis,
Vestibular neuritis
Brain stem strokes , MS, cerebellar
degeneration

Panic Attacks, Panic disorder,
agoraphobia, acrophobia, Social
Anxiety, Major depressive
disorder,PTSD

PPV,SMD, CSD →PPPD
chronic unchanging vertigo

Psychiatric

Structural

Functional

The above functional and psychiatric causes for dizziness can coexist with acute, episodic or chronic structural vestibular
syndromes.
Explained

Unexplained

B = Not A

Dieterich, Staab, Brandt, “Functional
(psychogenic) dizziness” in Hallett et al., eds.,
A, B, C (and
U) may exist in any combination
Functional Neurologic Disorders, 2017

and develop in any order

PPPD: Phenomenology

Staab, et al., J Vestib Res, 2017;
WHO ICD-11, https://icd.who.int/browse11/lm/en#/http://id.who.int/icd/entity/2005792829

Changes in “mode of action”
1. Altered postural control
•
•

Stiffer stance
“Walking on ice” gait

2. Altered spatial orientation
•

Increased reliance on visual cues
(visual dependence)

3. Reduced cortical integration of space-motion information
•
•

Vestibular areas – reduced activity and connectivity
Visual areas – activity proportional to symptoms

Change in Posture Control
• Stiffer postural
control:
• Co-contraction of
ankle
musculature
• +/- increased
upper body sway
• Similar to normal
individuals at
height

Anxious control
of posture and
stability

Subjective
sense of
imbalance

Co-contracture
of anti gravity
muscles

Inadequate
interaction
between open
and closed loop
Posture control

Marianne Dieterich;Jeffrey Staab Current
Opinion in Neurology. 30(1):107–113,
2017

Normal: long stride
PPPD (PPV): shorter stride, slower gait,
increased double support, increased
medial-lateral sway

Ödman & Maire, Acta Oto-Laryngol, 2008;
Davis JR, et al., J Neurophysiol, 2011;
Schniepp, et al., J Neurol, 2014;
McCaslin, et al., in preparation

Visuo-vestibular Alterations in PPPD
• 15 pts with matched healthy controls
• fMRI response to simulated vertical and horizontal
motion
• Hypothesis: patients with PPPD would display
decreased brain activity in areas that process
vestibular stimuli particularly insula and increased
responses in the visual system primarily occipital
areas) when comparing vertical vs horizontal
simulated self-motion.

Visuo-vestibular Alterations in PPPD

Ricceili, et al., Front Neurology, 2017

Visual cues and Dizziness

Schniepp, et
al., J Neurol,
Cousins, et al., PLoS 2014; Cousins, et al., Ann Clin
2014Trans
Neuro, 2017

• Prospective follow-up:
• Acute vestibular neuritis
• 10 weeks and 6 months
• Primary predictors of chronic dizziness:
• Visual dependence
• Autonomic arousal
• Not structural variables

Cousins, et al., PLoS 2014; Cousins, et al., Ann Clin Trans
Neuro, 2017

Brain Function: fMRI – response to sound-evoked vestibular
stimulation in patients with PPPD vs. healthy controls

Posterior insula/superior temporal gyrus
Middle occipital cortex
Anterior insula/inferior frontal gyrus
Anterior cingulate cortex
Hippocampus

regional
activity
in PPPD

functional connectivity in PPPD
Indovina, et al., Front Behav Neuro, 2015

Brain Function: fMRI – response to sound-evoked vestibular
stimulation in patients with PPPD vs. healthy controls
• Multisensory maladjustment involving alterations of response patterns of vestibular,
visual and motor stimuli.
Body Awareness
Decreased functional
connectivity

Ant.
Insula
Inf
fronta
l
Gyrus
Ant. Cingulate
Gyrus

Visual
Cortex

PIVC

Hippocampus

Contextual response to
somatosensory stimuli

Modified from
Indovina et. Al 2015

Space Motion Information

Psychology: predisposing factors
• NEO-PI neurotic, introverted temperament
Comparison Group
PPPD (CSD)
(Neurotologic + anxiety disorder)
Absent
33%

Present
67%

Absent
75%

Present
25%

OR = 6.0, p<0.01
Staab et al., J Psychosom Res, 2013;
Tschan, et al., J Neurol, 2011;
Yan, et al., Int J Audiol, 2016;
Chiarella, et al., JVR, 2016

Back to our Dizzy Patient
Case 1:
•
•
•
•
•

31 Y.O M
One year ago sudden unexpected nausea and vomiting..
Experienced ear fullness with tinnitus. Resolved at the time now occurs periodically
No headache, photo or phonophobia at the time.
Experiences a constant sense of unsteadiness that waxes and wanes it is postural in nature
can be increased by his own movement and exposure to motion rich environments and
precision visual activities like being on the computer
• History of traumatic brain injury from a fall on ice at age 26 at that time lingering headache
decreased concentration mental fogginess and dizziness that lingered for 3 months and
subsequently resolved completely.
• Dizziness from fall was completely different to current symptoms.
• Has a history of multiple manifestations of anxiety and obsessive-compulsive symptoms
since his early teens focuses on the number 22 and 4 he performs tasks in multiples of 4 or 22

Triggering events : Learning from CSD
25%

15%

15%

15%

Acute
Vestibular
syndrome

7%

3%

GAD

TBI

Panic
disorder

Dysautonomia

Dysrythmia
ADR

Staab & Ruckenstein, Arch
Oto-HNS, 2007

Behavioral
Comorbidity
1. Anxiety disorders
2. Depression

Putting it all together
Precipitants
1. Vestibular crisis
2. Medical event
3. Acute anxiety

Predisposing
Factors
1. Neurotic
temperament
2. Pre-existing
anxiety

Acute Adaptation
1. Visual-somatosensory
dependence
2. High-risk postural
control strategies
3. Environmental
vigilance

Recovery
1. Neurotologic
2. Medical
3. Behavioral

High-risk postural
control strategies

Failure of
Readaptation
Provoking Factors
1. Upright posture
2. Motion of self
• Active
• Passive
3. Visual stimuli
• Complex
• Moving

Staab, Behavioural Neuro-otology in Bronstein (ed), Oxford Textbook of Vertigo, 2013

Conclusions
• PPPD ; functional vestibular disorder in the 21st century
• Underlying psychological substrate
• Multisensory maladjustment involving alterations of response
patterns of vestibular, visual and motor stimuli.
• Structural + psychological ➣ functional
• Failure of re-adaptation/habituation of the postural control system in
response to acute symptoms of dizziness
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