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Left vs. Right Brain?
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The LH is the “eloquent” one
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Broca
(1865)

“nous parlons avec l’hemisphere gauche” 

(we speak with the left hemisphere)

Forward > Reversed Speech

Newport et al. (2022)



Clinically silent == minor?
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[…]

[…]



Minor = unimportant?
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https://www.webmd.com/epilepsy/presurgical-evaluation#1
Section on “Tests before epilepsy surgery” from

https://www.webmd.com/epilepsy/presurgical-evaluation


Stroke diagnostics emphasize LH stroke symptoms
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Favors LH stroke
Favors RH stroke



RH injury is underdiagnosed
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RH injury’s severity is underestimated
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NIH Stroke Scale Score
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“For each 5-point category of the 
NIHSS score <20, the median volume 
of right hemisphere strokes was 
approximately double the median 
volume of left hemisphere strokes.” 

minor moderate moderate 
to severe severe

Note: This Left/Right difference is 
driven specifically by MCA strokes
(Vitti et al., 2015)
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Underdiagnosed à undertreated?



Patients with RH injury are underserved
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Of 289 patients treated with rt-PA for acute stroke, 
only 111 (38.4%) had RH stroke.
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Patients with RH injury are underserved
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Interim summary I 
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à RH stroke is underdiagnosed and its severity underestimated:
• More RH infarcts go undetected 
• Among diagnosed strokes, those affecting the RH have larger lesion 

volumes and lower NIHSS scores at the same time 

à RH stroke is undertreated:
• Patients with RH infarcts are less likely to receive t-PA
• It takes a larger lesion volume and higher symptom severity to be 

admitted to a hospital with RH stroke 

Because the RH has no obvious role in language, it is regarded as 
“clinically silent”, which is too often equated with “unimportant.”

Current stroke diagnostics emphasize language symptoms.



Anna Greenwald, Georgetown University Medical Center, Center for Brain Plasticity and Recovery 13

But does it matter?



Outcomes of RH injury may be worse than those of LH injury
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Hemispatial neglect
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Cancellation Task

Line Bisection Task

“A failure to report, respond, or 
orient to contralateral stimuli 
that is not caused by an 
elemental sensorimotor deficit” 
(Heilman et al., 2000)



Hemispatial neglect
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Hemispatial neglect
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original light table copy



Ego- vs. allocentric neglect
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Figure from Hillis et al. (2005)

person-centered object-centered



A footnote on “hemispatial” neglect
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“Neglect is a heterogeneous disorder with many variations […] 

most commonly attributable to a disorder of spatial attention, 
but it involves other types of disorders as well, including deficits of intention, 
a disinclination to move in and toward neglected space;
deficits in arousal, which limit the capacity of attention and sensory integration; 
deficits in spatial working memory that impair visual and manual search […]. 

[…] signs and symptoms of neglect may change over time.”



A footnote on “hemispatial” neglect
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Neglect

- doesn’t have to be left-sided, unilateral, or limited to specific 
spatial locations

- can be dissociable for 
- different modalities (e.g. vision vs. touch;                

external stimuli vs. internal representations), 
- different spaces (e.g., peripersonal vs. extrapersonal), 
- perception vs. action

- can occur after lesions in a vast range of locations       
(including subcortical ones)

ALE meta-analysis (22 studies; N = 1306) by Chechlacz et al., 2012)

Husain & Rorden (2003)



Neglect and long-term outcomes
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Neglect and long-term outcomes
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“Severity of neglect was correlated with 
total, motor, and cognitive FIM scores at 
admission, discharge, and follow-up.”     
(3 months post-stroke)

“FIM outcomes were significantly different 
for subject groups with more severe 
neglect.”



Neglect and long-term outcomes
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Anosognosia
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https://modifieddriving.com.au/driving-after-a-stroke/

https://www.facebook.com/Anosognosiasupport/



Interim summary II 
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• Long-term functional outcomes of RH strokes tend 
to be worse than those of comparable LH strokes

• This is often ascribed to hemispatial neglect

• ”Neglect” is a very heterogeneous disorder with 
many dissociable, but often co-occuring variations, 
not all of which are lateralized, or even “spatial”

• Associated lesion locations are not well understood 
yet, but behaviorally, neglect severity is a predictor 
of functional outcomes beyond lesion size

• Anosognosia further exacerbates the problem

‘Tis but a scratch

A scratch?!
Your arm’s off!

Monty Python & The Holy Grail

No it isn’t.
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Constructional apraxia
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“I KNOW these. We used to 
draw them in school all the time! 
You just make two boxes, and 
then you connect them.”



Constructional apraxia
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Dressing apraxia
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https://www.youtube.com/watch?v=xjm0AAvEOUs

85%
51%

93%

44%
46%
36%
85%
63%
80%
88%
46%

Hier et al. (1983)



Prosopagnosia
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De Renzi et al. (1994)

?

Davies-
Thompson 
et al. (2014)



Emotion recognition / expression
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“You know, I’ve often wondered 
whether the stroke somehow 

gave me autism. Like… it threw 
me up in the ether, and when I 

came down, I landed somewhere 
on the spectrum.”

“Sorry, direct eye contact hasn’t 
really been one of my strengths 

since the stroke.”

Spontaneous quotes from right-brain stroke survivors: Spontaneous quote from a spouse:

He’s different. I know it’s hard for him, 
being dependent on me for so many 

things. But it’s like he doesn’t care at all 
about how hard this is on me, too. 

He says he hates being a burden on me, 
but the way he says it is... more like he’s 

angry than that he feels bad for me. 

And when I’m sad or tired or about to lose 
it, he doesn’t even seem to notice.



RH stroke is closely associated with emotion 
recognition impairments

32Anna Greenwald, Center for Brain Plasticity and Recovery, Georgetown University Medical Center and MedStar National Rehabilitation Hospital



The case for a link to stroke outcomes

• Emotion recognition impairments are associated with poor social support
(e.g., Posse et al., 2002; Knox & Douglas, 2008)

• Social support is a key determinant of 
• health (Uchino, 2006)
• mortality (Berkman & Syme, 1979; Holt-Lunstad et al., 2015)
• functional status (Newsome & Schulz, 1996)
• likelihood of institutionalization (Steinbach, 1992)
• quality of life (Newsome & Schulz, 1996)
• stroke recovery (Eslinger et al., 2002; Glass et al., 1993; Tsouna-Hadjis et al., 2000)

33Anna Greenwald, Center for Brain Plasticity and Recovery, Georgetown University Medical Center and MedStar National Rehabilitation Hospital



Emotion recognition impairment after stroke is 
associated with lower retention of social activities
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Katie 
O’Connell

Schlegel & Scherer (2016)

Multimodal emotion 
recognition test

O’Connell et al. (2021)

p = 0.037



Emotion recognition impairment after stroke is 
associated with lower retention of social activities
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Katie 
O’Connell

O’Connell et al. (2021)
Schlegel & Scherer (2016)

Multimodal emotion 
recognition test Activity Card Sort Test

Baum & Edwards (2008)



Interim summary III
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• In addition to hemispatial neglect and anosognosia,     
constructional apraxia, dressing apraxia,                                      
and impairments of emotion recognition and expression               
are also common after RH stroke

• There are plausible links (and demonstrated correlations) with 
long-term outcomes

à These deficits have potential diagnostic power

à Targeting them during rehabilitation might improve long-term 
outcomes for RH stroke survivors

Anna Greenwald, Center for Brain Plasticity and Recovery, Georgetown University Medical Center and MedStar National Rehabilitation Hospital
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The role of the RH in communication - Prosody

38Anna Greenwald, Center for Brain Plasticity and Recovery, Georgetown University Medical Center and MedStar National Rehabilitation Hospital

Hillis & Tippet (2014)

Note: testing on average 22.2 months after stroke



The role of the RH in communication - Prosody
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Note: testing within 48 
hours of admission



The role of the RH in communication - Prosody
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Subjects were given paragraphs to read that provided context given 
which a content-neutral sentence (like “He will be here tomorrow”) 
was supposed to be read in happy, sad, or neutral tone. 

The sentences were then played to 4 listeners who tried to discern if 
the speaker was trying to sound happy, neutral, or sad.

Confusion matrix for RHD

Chance level = 33%

Gandour et al. (1995)



The role of the RH in communication - Prosody
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Guranski & Podemski (2015)



The role of the RH in communication - Prosody
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Ross & Monnot (2008)

“aprosodic deficits following acute 
focal RBD have analogous 
functional-anatomic correlations 
to aphasic deficits following acute 
focal LBD”



The role of the RH in communication - Prosody
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Witteman et al. (2012)

Stimulus-driven:
Studies contrasting listening to emotional and 
neutral prosody.

Lateralization:
Original – flipped ALE maps



The role of the RH in communication - Prosody

Anna Greenwald, Center for Brain Plasticity and Recovery, Georgetown University Medical Center and MedStar National Rehabilitation Hospital 44

Witteman et al. (2012)

Task-driven:
Studies contrasting conditions in which participants 
perform an emotion task with a control condition in 
which they do not (but stimuli are held constant)



The role of the RH in communication - pragmatics
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https://twitter.com/nhsfife/status/
1200100791937359875/photo/1



The role of the RH in communication – pragmatics
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Trupe & Hillis (1985)



The role of the RH in communication – pragmatics
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McDonald & Pearce (1996), 
see also Kaplan et al. (1990)

Shamay-Tsoory et al. (2005)

Joe came to work and 
immediately began to work. 

Joe came to work, and instead of 
beginning to work, he sat down to rest.

Joe’s boss noticed his behavior and said, “Joe, don’t work too hard!”

Did Joe work hard? 
Did Joe’s boss think Joe was working hard? 

Mark: “What a great football game.”

Wayne: “So you’re glad I invited you.” Wayne: “Sorry I made you come.”

Did Mark think the game was good? 
Is Wayne pleased that he asked Mark to the game? 

Mostly bilateral frontal



The role of the RH in communication – pragmatics
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Voyer et al., (2008)

“That’s just 
great” 

(sincere)

“That’s just 
great” 

(sarcastic)

Task 1: Which ear was the sarcastic version in?
Task 2: Which ear was the sincere version in?

Cope et al., (2015)



The role of the RH in communication – pragmatics
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Davis et al., (2016)

Does damage to the white matter tracts of the RH predict error rate on a sarcasm comprehension task?

Sarcasm (prosody) task:

“That looks like a safe boat” 
(spoken in sincere or sarcastic tone)

Task: Was that sincere or sarcastic? 

Lesions in the right sagittal stratum predict poor performance on the sarcasm task.

Diffusion assessment in acute ischemic stroke
(RH white matter regions of interest):



The role of the RH in communication – pragmatics 
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Jim cleaned the yard all 
day. He didn’t take any 
breaks.
Mother said, “Jim, maybe 
you should eat something”

Laura was out sick for a 
week. Johnny called her 
every day.
Laura said, “You are a 
mother hen”

George went to Betty’s 
party. Only two others 
came.
He said, “It’s really 
crowded here”



The role of the RH in communication – pragmatics
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Winner & Gardner (1977)

“A heavy heart can really make a difference”

metaphoricliteral

adjective noun
literal

metaphoric

Controls RH lesionLH anterior 
lesion

LH posterior 
lesion

Dementia



The role of the RH in communication – automatic speech
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Ryding at al.(1987)

rCBF increase from Rest

Reciting 
weekdays

a nursery 
rhyme

Densely aphasic patients can often flawlessly say their prayers, recite nursing rhymes 
and poems, or highly overlearned sequences (ABC, 123, Monday Tuesday Wednesday, 
January February March, etc. (Wernicke, 1874; Hughlings-Jackson, 1878))



Interim summary IV

53

• The RH is heavily involved in
• Prosody (comprehension and production)
• Pragmatics
• Automatic speech

àRH lesions can result in communication issues despite fluent language
• Apparent lack of empathy / emotional responsivity (can be misinterpreted as 

depression)
• Digressions  / ineffective communication
• Misunderstandings due to literal interpretations of language
• Disruption of automatic speech

Anna Greenwald, Center for Brain Plasticity and Recovery, Georgetown University Medical Center and MedStar National Rehabilitation Hospital



Final Summary
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• RH injury is underdiagnosed and undertreated

• While the associated impairments are less obvious, their impact on functional 
outcomes is as significant as that of impairments following LH injury

• Areas to pay particular attention to in diagnosis and treatment of RH stroke are
• Neglect (not just left-sided, not just visual, not just spatial)
• Anosognosia
• Constructional apraxia and other “non-neglect” visuospatial impairments
• Emotion recognition impairment
• RH communication disorders

Anna Greenwald, Center for Brain Plasticity and Recovery, Georgetown University Medical Center and MedStar National Rehabilitation Hospital



Thank you!
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We’re recruiting!
If you know a person with RH stroke 
who is looking for a research study, 
please have them reach out to us!

as2266@georgetown.edu

mailto:as2266@Georgetown.edu

