Tendon Transfers 0749-0712/88 $0.00 + .20

Contents

Preface ....... T PP TR T PR PR R Y xi
William E. Burkhalter

Biomechanics of Tendon Transfers ......covvvvieiriiiiiiiiiiiiiiiiiiciin 137
Paul W. Brand

An overview of the mechanical principles necessary for the treatment
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Tendon transfers for correction of clawing deformity in ulnar nerve
palsy are only consistently successful in young ligamentously lax
individuals. Correction of deformity is most inconsistent in the
intrinsically stiff hands of older individuals. Correction of clawing is
more difficult in the little finger than in the ring finger. While use
of the flexor digitorum superficialis for intrinsic transfer simply
corrects clawing deformity and restores synchronous finger flexion,
grip strength will be further decreased by approximately 21 per
cent, and total active range of motion by 7 per cent. Correction is
best achieved by transfer of a wrist motor with tendon graft into
index, middle, ring, and little digits, despite limitation of clawing
to the ring and little digits. Pinch should be augmented by meta-
carpophalangeal joint fusion rather than by interphalangeal joint
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The patient with an upper extremity affected with multiple nerve
injuries will require multiple surgical procedures for reconstruction
by tendon transfer. Successful reconstruction will be based on a
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as well as the more detailed principles of combined nerve injuries.
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the application of tendon transfer in nerve injury must be followed.
In addition, these cases, because of local soft tissue and bone injury,
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will often require preparation prior to the actual tendon transfer.
Attention to the details of treatment will prove rewarding to patient
and surgeon.
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Brachial plexus injuries result in severe functional deficits in the
upper limb. The authors review a group of 74 patients with brachial
plexus injuries who underwent 160 tendon transfer operations, as
well as 94 additional procedures, in an attempt to augment lost
function. Following evaluation of functional recovery, 58 per cent of
the patients were rated Good, 34 per cent Improved, and 8 per
cent Unimproved. The authors conclude that significant benefit can
be obtained by peripheral reconstruction and tendon transfers in
patients with brachial plexus injuries.
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With the aid of microneurovascular anastomoses, functioning muscle
may be transferred to damaged extremities to provide useful func-
tion. The gracilis muscle has been particularly useful for the recon-
struction of finger flexion or finger extension.
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This article reviews the causes of loss of elbow flexion. It outlines
the necessary preoperative considerations for elbow flexorplasty.
The techniques, advantages, and disadvantages of flexorplasty, in-
cluding the Steindler, pectoralis major, triceps, sternocleidomastoid,
and latissimus dorsi, are discussed.
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Tendon transfer procedures are used in the reconstructive surgery
of the rheumatoid hand in cases of tendon ruptures, deformities,
and compression neuropathies with subsequent muscle atrophy. The
prerequisites and essential principles for tendon transfers are dis-
cussed, including the following: 1) correction of contractures, 2)
adequate power of the muscle, 3) sufficient amplitude, 4) straight
line of pull, and 5) maintenance of the integrity of the muscle.
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The timing of tendon transfers is dependent upon the etiology and
prognosis of the motor imbalance, the neurophysiologic problems
for the patient, and the condition of the involved extremity. Tendon
transfers should be done as soon as clinically indicated in order to
restore functional activity and prevent the development of poor
patterns of motion. Tendon transfers should be completed before
cutaneous sensibility is restored, in order for the patient to use and
interpret all sensory input with an associated re-education of sensi-



viii

Contents

bility. The purpose of tendon transfers is not so much to gain
strength as to gain the ability to place the involved extremity in
position to fully use the remaining functional muscle-tendon units,
Re-evaluation is as important as the surgical procedure in the final
result.
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Strength and stability of the shoulder girdle affect function of the
entire upper extremity. Isolated muscle weakness may be compen-
sated for by adjacent muscles; however, profound weakness of the
deltoid muscle, for example, affects not only placement of the
extremity, but also strength and endurance of the forearm and hand.
Orthotic substitutes for weakened muscles are not successful. If the
muscle weakness is nonprogressive and stable, then surgical treat-
ment will improve glenohumeral stability, increase endurance, and
provide more uniform strength for many activities of daily living.
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