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        Pusher Syndrome:
Neuroscience, Evidence,
Assessment and Treatment

Vicky Pardo PT, DHS
Sujay Galen PT, PhD
Physical Therapy Program, Wayne State University, Detroit Michigan

                         Combined Sections Meeting, February 15‐18, San Antonio, TX
Learning Objectives
• At the completion of this course, you will be able to:
   • Identify structures within the CNS that are impaired in their function in
     patients with Pusher Syndrome
   • Understand the clinical presentation seen in patients with Pusher Syndrome
   • Relate your knowledge of Pusher Syndrome to current evidence
   • Apply new knowledge about assessment and treatment of Pusher Syndrome
What Is Pusher Syndrome?
• A.K.A.
   •   Contraversive pushing
   •   Ipsilateral pushing
   •   Unilateral neglect syndrome
   •   Lateropulsion
What Is Pusher Syndrome? (Cont’d)
• A patient with hemiplegia exhibiting:
   • Pushing towards the involved side
   • Decreased awareness of midline
   • Strong extension with the uninvolved arm and leg that pushes them to the
     weak side
   • Resistance to attempts to correct their posture towards midline
What Is Pusher Syndrome? (Cont’d)
• Other characteristics commonly
  seen with Pusher Syndrome:
   • Neglect of the involved side
   • Decreased sensation on the
     involved side
Neuroscience of Pusher
      Syndrome
Posterolateral Thalamus
Sends somatic sensation from body
to somatosensory cortex

Vision ‐ Provides information about
movement and cues for judging
upright posture

Vestibular ‐ Informs a person about
head position relative to gravity and
about head movement

Somatosensation ‐ provides
information about weight bearing
and the relative position of body
parts
Somatosensation
• Lee et al (2013):
   •   Somatosensory input plays a relatively minor role in PS
   •   2 groups (12 PS, 12 no PS)
   •   Assessed SCP, SEPs and CSII at weeks 1 and 14
   •   No significant differences between groups
Processing Visual Information
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Central Vestibular System
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Graviception
Perception of the body position, equilibrium, and direction of
gravitational forces.1




Pusher Syndrome: Distortion of subjective postural vertical.2
Perception of vertical


 A mismatch exists between
 visual and vestibular inputs, and
 one’s perception of tilted body
 relative to vertical.3

 Conflict between two reference
 systems
Left vs Right sided stroke
• Right hemispheric lesion : posterior part of the insula, the superior
  temporal gyrus, the operculum

• Left hemispheric lesion: anterior insular cortex, the operculum, the
  internal capsule and slightly the lateral thalamus
Left vs Right sided stroke




                             Pusher syndrome: its cortical correlate (Baier et al)
Summary
• Severe misperception of the body orientation in relation to gravity.

• Problems integrating visual and vestibular information.

• Somatosensation is not associated with Pusher Syndrome
Evidence
Incidence of Pusher Syndrome
• Pedersen (1996): incidence of 5.3% of all patients with CVA
• Baccini et al (2008): incidence of 16.2%
• Danells et al (2004): incidence of 63%
• Abe et al (2012): incidence of 9.4%
• Clark et al (2012): incidence of 26.9%
• Lee et al (2013): incidence of 9.2%
• For my study, 5 patients with Pusher Syndrome were admitted in a 6
  month span (this represents 4.2% of all patients with CVA)
Differential Diagnosis
• Margaret Roller, JNPT 2004
“Current” Literature
• Patricia Davies “Steps to Follow” (1985)
   •   Comprehensive description of the typical signs of Pusher Syndrome
   •   First to coin the term “pusher syndrome”
   •   Useful treatment ideas
   •   An intuitive approach to the treatment of Pusher Syndrome (no formal
       research to validate her treatment interventions)
Current Literature
• Pedersen et al (1996)
   • Description of the incidence and the associated neuropsychological symptoms
     of ipsilateral pushing
   • Conclusion: The presence of a “Pusher Syndrome” (ipsilateral pushing and
     hemineglect) was not confirmed by this study
       • Hemineglect is a symptom of Pusher Syndrome with some, but not all, of
         the patients in the study
Current Literature
• Pedersen et al (Cont’d)
   • Conclusions :
      • Ipsilateral pushing does not affect functional outcome, but
        slows the process of recovery considerably
      • They need 3.6 weeks (63%) longer to reach the same functional
        outcome as hemiparetic patients without pusher syndrome
Current Literature
• Punt and Riddoch (2002)
   • More appropriate to consider motor rather than visual neglect
   • Explore the concept of motor extinction and its role in pusher syndrome
   • Pushing behavior may be the severe end of a “right‐hemisphere syndrome”
Current Literature
• S
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