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EmotionsEmotions

SubjectiveSubjective Feeling or State (sad, happy, Feeling or State (sad, happy, 

afraid)afraid)

PhysiologicalPhysiological Reactions (increased heart Reactions (increased heart 

rate, blood pressure, perspiration)rate, blood pressure, perspiration)

BehavioralBehavioral Component (smile,Component (smile, run, run, 

aggressive) aggressive) 



Bilateral DisordersBilateral Disorders

�� ApathyApathy:  a :  a lack of feeling, emotion, interest or concernlack of feeling, emotion, interest or concern

�� Apathy without depression: 11% of CVA patientsApathy without depression: 11% of CVA patients

�� Frontal damage Frontal damage -- associated with anterior cerebral artery lesions:associated with anterior cerebral artery lesions:
classic cause of apathyclassic cause of apathy

�� Major form = Major form = akineticakinetic mutismmutism -- associated with associated with lesions of lesions of cingulatecingulate
gyrusgyrus and and mesialmesial premotorpremotor areaarea

�� 4 pathological subgroups:4 pathological subgroups:
�� Unilateral Unilateral cingulatecingulate gyrusgyrus, , supplsuppl motor area & motor area & mesialmesial motor areasmotor areas

�� R CVAR CVA
�� Bilateral lesion of the Bilateral lesion of the amygdalaamygdala and anterior temporal lobesand anterior temporal lobes

�� Frontal lobe damageFrontal lobe damage

�� AthymormiaAthymormia:: ““loss of selfloss of self--psychic activationpsychic activation””: apathetic, : apathetic, aspontaneousaspontaneous and and 
indifferent behavior with motor and affective drive loss, withouindifferent behavior with motor and affective drive loss, without anxiety or t anxiety or 
suffering, but adequate activity can be obtained on heterosuffering, but adequate activity can be obtained on hetero--stimulationstimulation

�� Only Only bilateral lesions (bilateral lesions (pallidalpallidal & & putamenputamen, caudate, thalamus , caudate, thalamus 
infarcts)infarcts)



Bilateral DisordersBilateral Disorders

�� Violent & Aggressive Behavior: Violent & Aggressive Behavior: 

�� Poor impulse control, explosive & aggressive outburstsPoor impulse control, explosive & aggressive outbursts

�� Inappropriate verbal lewdness, jocularity & lack of interpersonaInappropriate verbal lewdness, jocularity & lack of interpersonal l 
sensitivity (sensitivity (DamasioDamasio: : ““acquired acquired sociopathysociopathy””))

�� Includes reactive or affective aggression (not instrumental/goalIncludes reactive or affective aggression (not instrumental/goal--
based)based)

�� 32% of CVA sample32% of CVA sample

�� FrontolimbicFrontolimbic network dysfunction network dysfunction -- involving anterior involving anterior 
cingulatecingulate cortex, cortex, orbitofrontalorbitofrontal & & dorsolateraldorsolateral prefrontal prefrontal 
cortex, hippocampus and cortex, hippocampus and amygdalaamygdala = abnormal serotonin = abnormal serotonin 
transmissiontransmission



Bilateral DisordersBilateral Disorders

�� PseudobulbarPseudobulbar Palsy (Emotional Palsy (Emotional LabilityLability)): : uncontrollable laughing, uncontrollable laughing, 
crying (may be unrelated to mood or out of proportion to situaticrying (may be unrelated to mood or out of proportion to situation)  on)  

�� Bilateral lesions located in the Bilateral lesions located in the corticonuclearcorticonuclear tracks between the cortex tracks between the cortex 
and brainstemand brainstem

�� Patients also usually have Patients also usually have dysarthriadysarthria and and dysphagiadysphagia

�� Acute CVA (up to 40% of patients); 6 months post CVA (15Acute CVA (up to 40% of patients); 6 months post CVA (15--21% of patients)21% of patients)

�� KlKlüüverver--BucyBucy SyndromeSyndrome: at least 3 symptoms present: at least 3 symptoms present

�� Loss of fear or anxietyLoss of fear or anxiety

�� HyperoralityHyperorality (examine objects by mouth)(examine objects by mouth)

�� Aberrant sexual behavior (increased activity and/or inappropriatAberrant sexual behavior (increased activity and/or inappropriate sexual e sexual 
object choices)object choices)

�� HypermetamorphosisHypermetamorphosis (excess visual exploration of environment)(excess visual exploration of environment)

�� Bulimia or loss of alimentary selectivityBulimia or loss of alimentary selectivity

�� Psychic blindness (failure to recognize emotional stimuli)Psychic blindness (failure to recognize emotional stimuli)
�� Can occur in incomplete formCan occur in incomplete form

�� Bilateral temporal lesions Bilateral temporal lesions 



Right Right -- Hemisphere DisordersHemisphere Disorders

�� Expressive / Motor Expressive / Motor AprosodiaAprosodia::
�� Decreased emotional inflection (appears inexpressive or sad)Decreased emotional inflection (appears inexpressive or sad)

�� Also has analogue in facial (emotional) expressive deficitsAlso has analogue in facial (emotional) expressive deficits

�� R frontal lesionsR frontal lesions

�� Receptive Receptive AprosodiaAprosodia: : 
�� Indifference to the disease, lack of concern with stroke careIndifference to the disease, lack of concern with stroke care

�� Also has analogue in facial (emotional) processing deficitsAlso has analogue in facial (emotional) processing deficits

�� R parietal lesionsR parietal lesions

�� AnosognosiaAnosognosia: : 
�� Inability to recognize the affective tonality of a sentenceInability to recognize the affective tonality of a sentence→→ misunderstanding or indifference misunderstanding or indifference 

to othersto others

�� R parietal lesionsR parietal lesions



Right Right -- Hemisphere DisordersHemisphere Disorders

�� PoststrokePoststroke ManiaMania (Secondary Mania):(Secondary Mania):

�� Symptoms: thought acceleration, pressured speech and motor agitaSymptoms: thought acceleration, pressured speech and motor agitation, sleep disturbance, tion, sleep disturbance, 

social & sexual social & sexual disinhibitiondisinhibition

�� Incidence: 1% of CVA patientsIncidence: 1% of CVA patients

�� Duration: 2Duration: 2--4 months4 months

�� Risks: patients with personal or family history of bipolar disorRisks: patients with personal or family history of bipolar disorders, including ders, including CyclothymicCyclothymic

temperaments temperaments couldcould be at risk for be at risk for poststrokepoststroke maniamania

�� Lesions: bipolar disorder = dysfunction in prefrontalLesions: bipolar disorder = dysfunction in prefrontal--limbiclimbic--subcorticalsubcortical circuitry. circuitry. 

In CVA patients: R hemisphere lesions most common, including froIn CVA patients: R hemisphere lesions most common, including frontal lobe, ntal lobe, 

basal ganglia (particularly inferior caudate nucleus), thalamus,basal ganglia (particularly inferior caudate nucleus), thalamus, and inferior and inferior 

temporal regions (most common area = R perithalamic area).temporal regions (most common area = R perithalamic area).



LeftLeft--Hemisphere DisordersHemisphere Disorders

�� Catastrophic Reaction:Catastrophic Reaction:

�� A disruptive emotional behavior where patient is confronted withA disruptive emotional behavior where patient is confronted with an an 
unsolvable task. Dissociation between degree of physical impairmunsolvable task. Dissociation between degree of physical impairment ent 
and occurrence of catastrophic reaction suggests specific lesionand occurrence of catastrophic reaction suggests specific lesion--induced induced 
dysfunction. dysfunction. 

�� Only L Hemisphere lesions Only L Hemisphere lesions -- especially those in regions especially those in regions 
projecting to the projecting to the amygdalaamygdala ((insulainsula, temporal, frontal , temporal, frontal 
operculum, parietal cortex)operculum, parietal cortex)

�� Predictor of Predictor of poststrokepoststroke depression: 66% of pts with catastrophic depression: 66% of pts with catastrophic 
reaction develop reaction develop poststrokepoststroke depression at 3 monthsdepression at 3 months

�� DepressionDepression (see next slides):(see next slides):



DSMDSM--IV Criteria For Major DepressiveIV Criteria For Major Depressive--like like 

EpisodesEpisodes

A.A. At least 5 of the following symptoms are present over At least 5 of the following symptoms are present over 

at least a 2at least a 2--week period; at least 1 of the symptoms is week period; at least 1 of the symptoms is 

either depressed mood or loss of interest or pleasure.either depressed mood or loss of interest or pleasure.

1. Depressed mood most of the day1. Depressed mood most of the day

2. Markedly decreased interest or pleasure2. Markedly decreased interest or pleasure

3. Significant weight loss or weight gain3. Significant weight loss or weight gain

4. Insomnia or 4. Insomnia or hypersomniahypersomnia

5. Psychomotor agitation or retardation5. Psychomotor agitation or retardation

6. Fatigue or loss of energy6. Fatigue or loss of energy

7. Feelings of worthlessness or excessive or 7. Feelings of worthlessness or excessive or 

inappropriate guiltinappropriate guilt

8. Diminished ability to think or concentrate8. Diminished ability to think or concentrate

9. Recurrent thoughts of death9. Recurrent thoughts of death

B.B. Distress or impairment of social, occupational or other Distress or impairment of social, occupational or other 

functioningfunctioning

C.C. No bereavementNo bereavement



DSMDSM--IV Criteria For Major DepressiveIV Criteria For Major Depressive--like like 

EpisodesEpisodes

�� Persistence of symptoms > 2 weeks: therefore difficult to Persistence of symptoms > 2 weeks: therefore difficult to 

assess in acute settingassess in acute setting

�� OverdiagnosisOverdiagnosis -- if too much emphasis given to vegetative if too much emphasis given to vegetative 

signs and cognitive slowingsigns and cognitive slowing

�� UnderdiagnosisUnderdiagnosis -- if only if only nonpsychiatricnonpsychiatric professionals  involvedprofessionals  involved

�� ‘‘92 study: 50% of patients with questionnaire = post92 study: 50% of patients with questionnaire = post--stroke stroke 

depressiondepression

�� 68% diagnosed by psychiatrists on team68% diagnosed by psychiatrists on team

�� 0% diagnosed by team without psychiatrists on team0% diagnosed by team without psychiatrists on team



DiagnosticDiagnostic Confounders of Depression in StrokeConfounders of Depression in Stroke

A.  INDIRECTA.  INDIRECT

�� Common to many severely ill hospitalized patientsCommon to many severely ill hospitalized patients
�� Controlled appetite (e.g., NPO and tube feeding)Controlled appetite (e.g., NPO and tube feeding)

�� Frequently awakenedFrequently awakened

�� Confined to bedConfined to bed

�� Delirium (acute Delirium (acute confusionalconfusional states)states)

�� Of special concern in stroke patientsOf special concern in stroke patients
�� Immobility (potential confusion with apathy)Immobility (potential confusion with apathy)

�� DysphagiaDysphagia (interferes with eating habits)(interferes with eating habits)

�� Slurred speech (and resultant miscommunication)Slurred speech (and resultant miscommunication)

�� FatigueFatigue



DiagnosticDiagnostic Confounders of Depression in StrokeConfounders of Depression in Stroke

B. DIRECTB. DIRECT

�� AphasiaAphasia

�� Amnesia and cognitive impairmentAmnesia and cognitive impairment

�� AnosognosiaAnosognosia

�� AprosodyAprosody

�� Neurological apathy syndromesNeurological apathy syndromes
�� Isolated Isolated abulia/apathiaabulia/apathia

�� Loss of psychic autoLoss of psychic auto--activationactivation

�� Frontal lobe syndromeFrontal lobe syndrome
�� KlKlüüverver--BucyBucy syndromesyndrome

�� KorsakoffKorsakoff’’ss syndromesyndrome

�� PostPost--stroke fatiguestroke fatigue

�� Disorders of emotional expressionDisorders of emotional expression

�� PseudobulbarPseudobulbar SyndromeSyndrome

�� Emotional Emotional labilitylability or emotionalismor emotionalism

�� Catastrophic reactionCatastrophic reaction

�� DementiaDementia



PostPost--stroke Depressionstroke Depression

IncidenceIncidence
�� 00--2 weeks:2 weeks: 66--22%22%

�� 33--4 months:4 months: 2222--53%53%

�� 1 year:1 year: 1616--47%47%

�� 2 years:2 years: 19%19%

�� 3 years:3 years: 99--41%41%

�� 4.9 years:4.9 years: 35%35%

�� 7 years:7 years: 19%19%

�� Rehab centers:Rehab centers: 3030--55%55%

�� Major depression:Major depression: 56%56%

�� Minor depression:Minor depression: 15%15%

Risk FactorsRisk Factors
Age: <65Age: <65

Gender: femaleGender: female

History of prior depressionHistory of prior depression

History of prior strokeHistory of prior stroke

Psychosocial problemsPsychosocial problems

High level of educationHigh level of education

DisabilityDisability

Living in an institutionLiving in an institution

Women: High level of education, degree Women: High level of education, degree 
of cognitive impairment, presence of of cognitive impairment, presence of 
psychiatric antecedentspsychiatric antecedents

Men:Men: severity of physical impairmentseverity of physical impairment



PostPost--stroke Depressionstroke Depression

Mortality: patients with postMortality: patients with post--stroke depression in earlystroke depression in early

phases after a stroke have 3x greater riskphases after a stroke have 3x greater risk

of mortality over the following 10 years, inof mortality over the following 10 years, in

comparison to patients without depressioncomparison to patients without depression



Neurological Factors inNeurological Factors in

PostPost--stroke Depressionstroke Depression

�� RobinsonRobinson’’s work:s work:

�� frontal, subfrontal, sub--cortical and cortical and 
basal basal ganglia lesions ganglia lesions ––
especially especially L frontal lesions L frontal lesions 
(Note: contested in recent (Note: contested in recent 
reviews of literature)reviews of literature)

1.1. Acute phaseAcute phase: L anterior and : L anterior and 

basal basal ganglia lesionsganglia lesions

2.2. Several months postSeveral months post: : 
anterior location for both anterior location for both 
hemisphereshemispheres

3.3. 11--2 years post2 years post: R posterior : R posterior 
lesions (also if personal or lesions (also if personal or 
family history of depression family history of depression 
present)present)

�� Anxiety + DepressionAnxiety + Depression: more likely : more likely 

cortical than cortical than subcorticalsubcortical

�� SubcorticalSubcortical lesionslesions: more frequent : more frequent 

in L caudate in L caudate nucluesnuclues than R basal than R basal 

ganglia or thalamic nucleiganglia or thalamic nuclei

�� Cognitive ImpairmentCognitive Impairment:  L CVA with :  L CVA with 

depression > R CVA with depression > R CVA with 

depression or CVA without depression or CVA without 

depressiondepression

�� Mediation of PostMediation of Post--stroke stroke 

depressiondepression:  through serotonin :  through serotonin 

mechanisms (reduced serotonin mechanisms (reduced serotonin 

availability and failure to upavailability and failure to up--

regulate serotonin receptors in the regulate serotonin receptors in the 

injured hemisphere)injured hemisphere)



Psychological Factors inPsychological Factors in

PostPost--stroke Depressionstroke Depression

�� ““Reactive depressionReactive depression””: : 

adaptive response by stroke adaptive response by stroke 

(patients complain re: (patients complain re: 

difficulties and the difficulties and the 

environment, show selfenvironment, show self--pity, pity, 

feelings of guilt, often report feelings of guilt, often report 

somatic symptoms that somatic symptoms that 

frequently are the source of frequently are the source of 

obsessions & intrusive obsessions & intrusive 

thoughtsthoughts

�� ““NonNon--reactive depressionreactive depression””: : 
main symptom = main symptom = anhedoniaanhedonia
(decreased pleasure or (decreased pleasure or 
interest in previously enjoyed interest in previously enjoyed 
activities)activities)

�� PrePre--stroke personalitystroke personality: pts with : pts with 
high (greater) neuroticism scores high (greater) neuroticism scores 
= 4.6x higher probability for = 4.6x higher probability for 
developing postdeveloping post--stroke depression stroke depression 
vs. pts with low scores vs. pts with low scores 
(independent of locus of CVA) (independent of locus of CVA) 

�� ““NeuroticismNeuroticism”” = stable disposition = stable disposition 
to experience psychological to experience psychological 
distress across time and situations distress across time and situations 
consisting of negative emotions consisting of negative emotions 
such as fear, anger, and such as fear, anger, and 
frustration (low score is better)frustration (low score is better)



Depression & RehabDepression & Rehab

�� Rehab Outcomes:Rehab Outcomes:

�� DepressionDepression in acute stroke rehab settingin acute stroke rehab setting→→ poorer poorer 
functioning in ADLs and mobility and less efficient use functioning in ADLs and mobility and less efficient use 
of therapy resourcesof therapy resources

�� SelfSelf--esteemesteem in acute stroke rehab settingin acute stroke rehab setting
�� Lower SE ratings associated with lower ADLs & mobility Lower SE ratings associated with lower ADLs & mobility 
function at admission & discharge and lower mobility function at admission & discharge and lower mobility 
efficiencyefficiency

�� Lower SE associated with R CVA and longer rehab stayLower SE associated with R CVA and longer rehab stay

�� Poorer functional status associated with Poorer functional status associated with lower SE only in pts lower SE only in pts 
with low levels of depressionwith low levels of depression

�� Patients with Patients with higher levels of depression had similar higher levels of depression had similar 
functional status, regardless of SE levelfunctional status, regardless of SE level



Depression & RehabDepression & Rehab

�� Rehab Treatment:Rehab Treatment:
�� DepressionDepression

�� Assessment: screening of all stroke patients (NERH has 3 Assessment: screening of all stroke patients (NERH has 3 

psychologists on inpatient staff); neuropsychological screening psychologists on inpatient staff); neuropsychological screening as as 

needed for cognition (in collaboration with speech and occupationeeded for cognition (in collaboration with speech and occupational nal 

therapies)therapies)

�� Treatment:  antidepressant (SSRI) meds, education re: CVA, Treatment:  antidepressant (SSRI) meds, education re: CVA, 

individual & group therapy, cognitiveindividual & group therapy, cognitive--behavioral therapy (especially behavioral therapy (especially 

in outpatient phase)in outpatient phase)

�� SelfSelf--esteemesteem

�� Does poorer functional status result in diminished SE Does poorer functional status result in diminished SE oror does does 

diminished SE reduce the capacity to make functional gains?diminished SE reduce the capacity to make functional gains?

�� Therefore, important to assess and treat SE independent of Therefore, important to assess and treat SE independent of 

depression, especially for those patients who are not depressed.depression, especially for those patients who are not depressed.
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