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PUSHING BEHAVIOR AND HEMIPARESIS

WHICH IS CRITICAL FOR FUNCTIONAL
RECOVERY IN PUSHER PATIENTS ?

Case report

Taiza E.G. Santos-Pontelli’, Octdvio M. Pontes-Neto?, José Fernando Colafémina’®,
Draulio B. de Araujo®* Anténio Carlos Santos®, Jodo P. Leite®

ABSTRACT - We report a sequential neuroimaging study in a 48-years-old man with a history of chronic hy-
pertension and lacunar strokes involving the ventral lateral posterior nucleus of the thalamus. The patient
developed mild hemiparesis and severe contraversive pushing behavior after an acute hemorrhage affect-
ing the right thalamus. Following standard motor physiotherapy, the pusher behavior completely resolved
3 months after the onset and, at that time, he had a Barthel Index of 85, although mild left hemiparesis
was still present. This case report illustrates that pushing behavior itself may be severely incapacitating,
may occur with only mild hemiparesis and affected patients may have dramatic functional improvement
(Barthel Index 0 to 85) after resolution pushing behavior without recovery of hemiparesis.
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Comportamento de empurrar e hemiparesia: qual o déficit critico para a recuperacdo funcional
nos pacientes com a sindrome do empurrador? Relato de caso

RESUMO - Relatamos o estudo de neuroimagem sequencial de um homem de 48 anos com histéria de hi-
pertensdo arterial cronica e acidentes vasculares cerebrais (AVCs) lacunares nos nucleos ventral lateral pos-
terior do talamo. O paciente desenvolveu hemiparesia leve e sindrome do empurrador (SE) grave ap6s AVC
hemorragico no talamo direito, sendo tratado com fisioterapia motora convencional. Trés meses apds o
ictus, os sinais da sindrome haviam desaparecido e o paciente apresentava indice de Barthel 85, apesar da
permanéncia da hemiparesia leve. Este caso demonstra que a sindrome do empurrador isolada pode ser
gravemente incapacitante, pode ocorrer associada a hemiparesia leve e que os pacientes com esta sindro-
me podem apresentar recuperacdo funcional importante (indice de Barthel inicial 0 e final 85) apés a re-
solucdo da SP sem alteracdo do grau de hemiparesia.

PALAVRAS-CHAVE: controle postural, sindrome do empurrador, AVC, hemorragia talamica.

Pusher syndrome is a curious disorder of postur-
al control that may affect patients with hemispher-
ic lesions associated with hemiparesis'. Rather than
use the unaffected arm to pull themselves up, push-
er patients extend this arm and actively push away,
toward the paretic side. When sitting or standing,
they lean toward the hemiparetic side and resist any

attempts of passive correction toward the earth-ver-
tical upright orientation’. Initially, this behavior was
described in patients with right hemisphere strokes
and was associated with spatial neglect and anosog-
nosia. Subsequent studies in affected patients re-
vealed that the pushing behavior can be dissociat-
ed from both spatial neglect and anosognosia, and
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may also be a consequence of left hemisphere le-
sions®®. Recently, pusher behavior has also been de-
scribed in non-stroke conditions®. In addition, the res-
olution of symptoms in pusher patients with stroke
seem to be longer than in non-stroke etiologies®. Pa-
tients with contraversive pushing lead to a severe tilt
of perceived body verticality in the frontal plane. Al-
though their perception of visual vertical was correct,
without visual cues these patients perceive the body
as oriented upright when actually tilted 18° to the
nonhemiparetic, ipsilesional side®. In addition, con-
traversive pushing does not seem to be related to
vestibular problems. It have been demonstrated that
the dysfunction of semicircular canals and the oto-
liths are not associated with the intriguing postural
imbalance of the patients with pusher syndrome®’?,
A physical therapy approach for the pushing behav-
ior has been suggested'™. In view of the fact that
the patients with pusher syndrome have unimpaired
perception of visual surroundings they can be trained
to compare their tilted body position to the vertical
cues in the room and thus reach a vertical body posi-
tion''2, The posterolateral thalamus has been iden-
tified that the brain structure involved with the pos-
tural imbalance of pusher patients, though other cor-
tical areas have also been reported™". More recent-
ly, Karnath et al. observed that paresis of the contral-
esional extremities was more frequent and more se-
vere in pusher patients than in patients without the
disorder™. There is a significant relationship between
ipsilateral pushing and severity of stroke, but it is still
unclear whether the delayed recovery time found in
pusher patients is due to a more severe hemiparesis
or to pusher behavior itself2®.

We report a sequential neuroimaging study of a
patient that developed a severe contraversive push-
ing behavior and only mild hemiparesis after a tha-
lamic hemorrhage. This study was approved by the
ethics committee of our institution and the informed
consent was provided by the patient.

CASE

A 48-year-old, right handed man presented to the Emer-
gency Unit with sudden onset of left hemiparesis, dysarthria
and a tonic-clonic seizure. The patient was a former smok-
er and had a history of mild alcohol abuse and chronic hy-
pertension. Six years before admission, he developed acute
left hemiparesis and mild dysarthria that was marginally in-
vestigated. He recovered almost completely in the follow-
ing months and reassumed daily activities. Two years before
admission, he developed a second event characterized by
proportionate left hemiparesis. At that time, CT scans re-
vealed mild bilateral hypodensities over the thalamus, ex-
ternal capsule and basal ganglia, compatible with lacunar

Fig 1. Sequential images (presented in radiological space) of the
patient before, during and after pusher behavior. (A) MRI T2-
weigheted axial image, obtained six months before the hemor-
rhagic stroke, with thalamic and putaminal lacunar infarctions
bilaterally. (B) Non-enhanced CT image obtained right after tha-
lamic hemorrhage. (C) T2-weighted MRI two months after the
stroke. (D) T2-weighted MRI obtained 5 months after the tha-
lamic hemorrhage. The pusher behavior started after the tha-
lamic hemorrhage and disappeared after three months.

ischemic strokes. Again, he had progressive recovery with
mild motor deficits (Rankin I). After the second event, he
was referred to neurological consultation at HCFMRP-USP.
The patient was completely independent and oriented. No
arrhythmia was found on EKG. Eight months before ad-
mission, trans-thoracic echocardiography revealed severe
concentric hypertrophy of left ventricular chamber. Carot-
id ultrasound revealed mild atheromatosis without hemo-
dynamic repercussion. Brain MRI (Fig 1A) six months before
admission disclosed multiple foci of hyperintesities on T2-
weighted sequences, compatible with bilateral multiple la-
cunar strokes affecting mainly the ventral posterior later-
al thalamic nucleus, and diffuse alterations of deep-seated
white matter compatible with microangiopathy. Figure 1C
shows T2 weighted MRI two months after the stroke. Fig-
ure 1D shows T2 weighted MRI obtained five months after
the thalamic hemorrhage. He had been taken anti-hyper-
tensive medication and aspirin. On admission, he was alert,
with a Glasgow Coma Scale score (GCS) of 15, a NIH Stroke
Scale score of 12 and disproportionate hemiparesis (left
upper limb strength grade Il and left lower limb strength
grade IV) without hemineglect. The CT scan of the brain
showed a right thalamic hemorrhage (Fig 1B). One day af-
ter admission, due to respiratory infection, he demanded
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orotracheal intubation, ventilatory and intensive care sup-
port. At the Intensive Care Unit the patient had standard
respiratory and motor physical therapy for 20 to 40 min-
utes, twice a day, 7 days a week. The motor physical ther-
apy consisted in passive stretch exercises, passive and, as it
became possible, assisted active and active motion exercis-
es of trunk, upper and lower limbs.

After 17 days, he was transferred to the neurologi-
cal unit, when a severe contraversive pushing behavior to
the left side was detected using the Scale for Contraver-
sive Pushing®'® (SCP=6). This scale assesses three distinct
aspects of postural control: 1) symmetry of spontaneous
posture while sitting and standing, 2) the use of the arm
and/or the leg to extend the area of physical contact to the
ground while sitting and standing, and 3) resistance to pas-
sive correction of posture while sitting and standing. A pa-
tient is scored as having contraversive pushing if all three
criteria are present, reaching a total score of at least 1 in
each criterion (sitting plus standing in the 3 situations)*™.
Activities of daily living (ADL) function was assessed by
the Barthel Index (BI), which evaluates 10 different abili-
ties (feeding, transfer, mobility, dressing, stairs, toilet use,
bathing, grooming, bladder and bowel status) and rang-
es a total score from 0 to 100 points'®. At that time the pa-
tient had left upper limb strength grade Ill, left lower limb
strength grade IV and a Barthel Index zero.

The inpatient rehabilitation at the neurological unit
consisted in standard motor (kinesiotherapy) and respira-
tory physiotherapy for 30 to 50 minutes, once a day, 5 days
a week. Additional seated balance exercises were included
in the motor rehabilitation. Because of the strong pushing
behavior the balance exercises were assisted by two physi-
cal therapists and consisted in stimulation of trunk posture
control. He was discharged from hospital after 18 days with
a traqueostomy, a GCS score 15, a Bl zero, with grade IV
strength on both upper and lower left limbs, and SCP 6.

Due to social and financial problems, he had standard
outpatient physiotherapy only once a week besides the ad-
ditional daily exercises and stimulations that the family was
oriented to carry out. The home exercise program includ-
ed first and foremost seated trunk balance. Assisted stretch
and active exercises with upper and lower limbs were al-
so oriented to do at home. Since the pushing behavior was
not so strong that he could stand safely with non-special-
ized assistance, the family was oriented to assist the pa-
tient to perform the balance training in the stand position.
The indicators of whether the patient actually participat-
ed in the home program were obtained by requesting the
patient and the family to perform the exercises they do at
home and by asking how often they actually could have
done.

Only the bowel and bladder status of all the activities of
daily living evaluated by the Bl recovered before the com-
plete resolution of the contraversive pushing. The push-
er behavior completely resolved 3 months after the onset
(SCP=0) and, at that time, he had a BI 85, although mild
left hemiparesis was still present (grade V). Since the push-
er syndrome was not present and with the same degree
of hemiparesis, the activities of daily living items “feed-

non noon

ing”, “grooming”, “toilet use”, “bathing” and “transfer”
improved and were scored as completely independent. In
addition, for dressing he needed help but could do about
half unaided and for walking and climbing stairs he also
needed the help of one person.

DISCUSSION

The patient reported had severe contraversive
pushing evaluated 17 days after the stroke onset.
His activities of daily living (ADL) were severely af-
fected while he had the pusher syndrome, reflected
by a Bl of zero. His ADL function largely improved
after the complete resolution of the pushing be-
havior, despite maintenance of the same degree of
hemiparesis. Therefore, Bl improvement on this case
appears to be exclusively due to resolution of pusher
behavior. According to Hsieh et al., there is strong
evidence of the predictive value of trunk control on
comprehensive ADL function in stroke patients'.
Unfortunately, there are few data regarding the re-
lationship between ADL function, hemiparesis and
the pusher syndrome. Pedersen et al. also reported
a severe impairment of the ADL in pusher patients
with stroke but they were not able to find any in-
dependent influence of their postural imbalance on
their percentage of gain in the Bl at the end of the
rehabilitation®. We believe that this lack of influence
may be explained by the absence of a meticulous
and sequential evaluation of hemiparesis, and by the
heterogeneity of their series. Recently, Dannels et al.
identified in their series that the recovery of push-
ing behavior was not ‘strongly associated’ with the
recovery of motor control®. Further studies involving
patients with pusher syndrome controlled for the de-
gree of hemiparesis may be necessary to clarify the
impact of pusher behavior itself on long term prog-
nosis after acute neurologic conditions.

The severity of contraversive pushing in our pa-
tient, despite mild degree of hemiparesis, raises an-
other interesting question: is hemiparesis necessary
for the development of the pushing behavior? The
thalamus is considered a relay center subserving
both sensory and motor mechanisms'®. The lesion or
edema on the posterior limb of internal capsule or
on the ventral part of the ventral lateral nucleus of
the thalamus is likely responsible for the mild motor
weakness after thalamic stroke'. In contrast, the tha-
lamic structures involved with the pusher syndrome
are the ventral posterior and lateral posterior nu-
clei of the posterolateral thalamus™'™. In the pres-
ent case report, we found that the resolution of the
contraversive pushing does not depend on the reso-
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lution of the hemiparesis. Therefore, we believe that
hemiparesis may be more properly considered a com-
monly associated symptom of pusher behavior rather
than an essential component of the syndrome and its
damaged graviceptive circuitry. Although strength is
important to postural and motor control, these find-
ings indicate that the focus on hemiparesis specifi-
cally for the resolution of contraversive pushing is
inadequate.
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