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The Influence of Dynamic Polyelectromyography in
Formulating a Surgical Plan in Treatment of Spastic Elbow

Flexion Deformity
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ABSTRACT. Keenan MA. Fuller DA, Whyte 1, Mayer N,
Esquenazi A, Fidler-Sheppard B. The influence of dynamic
polyelectromyosraphy in formulating a surgical plan in
treatment of spastic elbow flexion deformity. Arch Phys Med
Rehabal 2003;84:200-6

Objective: To determine the influence of motor-controd
analysis with dynamic electromyography on surgical planning
in patients with spastic efbow flexion deformity.

Design: Prospective ohsarvational design.

Eetting: A Traumatic Brain Injury Model Systems—affiliatad
specialty referral center for the evaluation and treatment of
mobility problems associsted with newrologic imjury and dis-
ease.

Participants: Twenty-one patients with spastic elbow fiax-
ion deformity.

Interventions: Two surgeons each formuolated a detailed
surgical plan for each individual muscle-tendon unit. Patients
then underwent motor-control analysis in which kinetic and
polyelectromyosraphic data were collected by using a standard
protocal. Each swrgeon formulated another surgical plan after
independently reviewing the laboratory study.

Main Qutcome Messures: The frequency of change and
degree of agreement in the surpgical plans after review of the
laboratory data were used as measares of the effect of the
laboratory studies.

Results: Fifty-seven percent of the surgical plans were
changed after the motor-cootrol study. The frequency of
change did mot differ by clinical experience. There was a trend
toward higher agreement between surgeons afier the study than
before.

Conclusions: Detailed electromyographic  motor-controd
analysis alters surgical planning for patients with spastic elbow
flexion deformity. Clinical assessment alone does ot accu-
rately identify the muscles responsible for the deformity or
dysfanction. More clinical experience does not result in preater
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accuracy. Motor-control analysis produces higher agreement
between surgeons in planning surgery.
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IMBE DEFORMITIES AND DYSFUNCTION are common

consequences of an upper motonewron (UMN) syndrome.
which is usually seen after central pervous system (CNS)
injuries such as stroke, traumatic brain injuery (TBI), and cere-
bral palsy (CP). Impaired motor control, synergistic movement
patterns, stimalation of distanl movements, muscle paresis,
muscle spasticity, and, occasionally, rigidity characterize UMN.
A net imbalance of muscle forces across joints can lead to both
dynamic and static joint deformities.

Surgery can be performed to treat the limb deformities '
Swrgeons attempt fo restore balance through selective muscle
lengthening. tendon transfers. newrectomies, and muscle re-
leases. The objective of presurgical planning is to understand
muscle activity and to predict the functional behavior afier
surgical niervention. Five critical questions meed to be an-
swered for each muscle®*: (1) Can the patient voluntarily
activate the musche (volitional control)? (2) s the muscle, 2= an
antapgonist, activated during active movement generated by an
agonist (dyssynergyd? (3) Is the muscle activated in response to
a quick stretch stimualus (spasticity)? (4) Does the muscle have
increasad stiffness when stretched (rigidity)? and (3) Does the
muscle have fixed shortening (contracture)? When many mus-
cles cross a joint, their characteristics may vary. Information
aboat what each muscle contributes to the movement of the
joint is wseful in the assessment as a whole. Soccessful treal-
ment depends on having such information. Surgical interven-
tions are directed at specific muscles; therefore, information
about the neurologic controd should be muscle specific.

Historically, clinical examination has been the mainstay of
evaluation and decisien making with patients who have spastic
limbr deformities. Instrumented |aboratory analysis by dynamic
electremyogzraphy and motion data can help characterize move-
ment disorders. More specific information shoat the activity in
individual moscles is provided. Studies®® have shown that
there is considerable variability in the patterns of muscle con-
trod in spastic elbow flexion deformities. Despite the logic
behind polyelectromyographic analysis, its specific contribu-
tion to clinical and swrgical decision making is not well known.
Because of associated costs and lack of proven benefit, sur-
paons have not routinely used polyelectromyographic analysis
to pdan surgical reconstraction of spastic upper-extremity de-
formities. The clinical utility of polyelectromyographic analy-
sis EMAins ENproven.

Ouwr purpose in this shedy was io determine the effect of
instrumented polyelectromyographic analysis on surgical plan-
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