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Rehabilitation in hand transplantation

Graziella Urso

Il Carrobiolo Rehabilitation Centre, Monza, Milan, Italy

Introduction: This presentation will discuss aspects of the rehabilitation of the transplanted hand. Initially, a
post-operative replantation protocol was utilized; however, it was immediately noted that the rehabilitation of the
transplanted hand required a different protocol.

Methodology: The program is long and complex. A team approach which includes the therapist, surgeon,
anesthesiologist, and psychologist is essential.

Frequency of Treatment: First 6 weeks the patient was seen twice-a-day 7 days-a-week. From 6 weeks to 8
months the patient was treated 5 days-a-week. At 9 months the patient was treated 3 times-a-week or more if
needed. Consideration of the time passed between the amputation and the transplantation is important with regards
to viable musculo-tendinous units and the patient’s ability to incorporate the hand as a functional part of the body.

Recovery: The patient has achieved full awareness of the hand as a functional part of his body. The patient is able
to use the hand bilaterally and has achieved a good degree of grasping control. He still has difficulties in controlling
the thumb due to the lack of a balance between the intrinsic and extrinsic muscles. A hand based thumb spica splint
was fabricated in order to place the thumb in a functional position and prevent contracture of the first web space.

Conclusion: There is a fundamental difference between the rehabilitative treatment of the transplanted hand and
that of the replanted hand. The transplanted hand has not endured acute trauma; therefore, treatment does not
focus on controlling edema or articular stiffness. This undoubtedly speeds up the first stage of treatment and allows
the patient and therapist to concentrate on rehabilitating the functional aspect as soon as possible. Therapy is
focused on improving motor control, preventing compensatory behaviors and increasing cognitive awareness of the
transplanted hand by reintegrating it in daily activities.
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The severely injured hand - A hand therapist’s challenge
Corrianne van Velze

Department of OccupationalTherapy, University of Pretoria, South Africa.

One of the most challenging aspects of hand therapy is to assist a patient who has sustained a major hand injury,
where multiple systems are involved, in achieving a functional hand. In these cases, close cooperation between
patient, surgeon and therapist is essential. Treatment should not be limited to physical aspects alone. Psycho-social
aspects also require ongoing attention and all patients require extensive support from their therapist. Most patients
require long term treatment, which highlights the importance of a good interpersonal relationship between therapist
and patient.

Treatment goals include the restoration of functional motion, strength and sensibility, while at the same time
controlling the formation and remodeling of scar tissue.

The key elements of therapy are:

Understanding and appreciating the healing process.

Being able to apply a logical treatment plan and know when to apply the different treatment modalities.
Frequent communication between all role players.

Attention to the psycho-social needs of the patient and his/her family.

Respecting pain and ensuring that the treatment does not increase the pain.

Instituting a skills retraining programme at the appropriate time.

This presentation will attempt to guide therapists in the approach of these difficult cases. Emphasis will be placed on
practical suggestions and examples, illustrated by case histories.

Fixed treatment protocols are not encouraged, as no two injuries are ever the same. Intervention should be designed
for individual patients, depending on their injuries, life roles and home circumstances.
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Examination and provocative testing of the radial side of the wrist.
Ken Flowers

Current Clinical Concepts & The JOURNAL of HAND THERAPY

Therapist's examination of the radial side of the wrist with an emphasis on provocative testing for carpal instabilities.
Supporting carpal kinematics will accompany presentation.

CMC Grind

Finkelstein Manoeuvre
Lunate tenderness
Scaphoid palpation
Scapholunate Interval
Scaphoid Shift Test

3rd Finger Resistance Test
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Clinical examination of the wrist - The midcarpal joint

R Prosser

Sydney Hand Therapy & Rehabilitation Centre, Sydney, Australia

Midcarpal instability may present with pain on the ulnar side of the wrist, weakness of grip and an inability to
stabilize the wrist under load particularly with ulnar deviation.

The cause of midcarpal instability is ill defined. Synovitis perhaps with midcarpal “wear and tear” with increasing
laxity is proposed by several authors as the cause of joint aggravation and pain.

Biomechanically there is a dynamic flexion deformity of the proximal row as the distal row translates volarly. As the
wrist goes into ulnar deviation the distal row abruptly reduces and the proximal row “jumps” into extension. This is
termed the catch up clunk.

Accurate assessment is essential. This should include; inspection, posture or deformity should be noted, range and
strength recorded and particular attention to palpation and the wrist ligament / stability tests.

The midcarpal shift test as described by Lichtman involves a volar directed force dorsally on the capitate; the wrist is
then axially loaded and then moved from radial deviation to ulnar deviation. The test is positive if there is a clunk
and the symptoms the patient is complaining of are reproduced. A midcarpal ballotment test may also be
performed.

Conservative management involves avoiding aggravating activity, stabilization with a wrist ulnar carpal support as
necessary, exercise to improve stability and proprioceptive training.
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Clinical Examination of the Wrist — The Ulnar Side
Alain Berthe

Cabinet liberal, France

The tests for the ulnar side of the wrist will be described and demonstrated. Participants will then be able to practice
these tests.

They will include:

TFCC test - Glide test and compression test
Ulnar snuff box palpation

Lunotriquetral Allotment (Reagan test)
DRUJ test and piano key test

Ulnar carpal critical test (Relocation test)
ECU test for subluxation

GRIT test
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Throwing Injuries To The Elbow - Differential Diagnosis And Management Common Pitfalls
Rod Whiteley

University of Sydney, Sydney, Australia

Elbow injuries represent the equal most common cause for presentation in throwing athletes. Most commonly these
athletes present with medial elbow pain which may arise from a variety of structures. Clinically accurate diagnosis is
imperative for the subsequent treatment strategies will vary substantially, and what may seem a benign course of,
say watchful waiting, can prolong the course of recovery or even prevent it in some cases. Commonly, throwers with
medial elbow pain will be referred with a diagnosis of “Golfer’s elbow”. It should be recalled that such a diagnosis
will present with physical findings of painfully reduced forearm flexor strength, local tenderness, and the absence of
a positive Moving Valgus Stress Test. Clinically this is unusual in the extreme.

An understanding of throwing injuries to the elbow requires an understanding of the mechanics of overarm throwing
- especially: shoulder rotational range; the mechanism of the conversion of shoulder rotational and horizontal
adduction movement into elbow extension largely in the absence of elbow extensor activity; and the importance of
trunk rotation in the initiation of these activities. The structures commonly injured vary significantly in the presence
of skeletal maturity in comparison to early adolescence, and the management of injuries similarly varies
significantly.

This workshop will discuss aspects of the aetiology, examination, and treatment of commonly seen elbow problems
in the throwing athlete.
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Torque Transmission Splint - Radial Nerve Paralysis
Judith Wilton

Hand Rehabilitation Specialists, Perth, Australia

One of the most common peripheral nerve injuries effecting the wrist is that involving the radial nerve. Following
injury above the elbow, the characteristic deficit in wrist, finger and thumb extension requires splinting intervention
to position the wrist so that innervated flexor muscles can function effectively in grip and pinch. Crochetiere,
Granger and Ireland (1975) first described a splint that used active finger and wrist flexor muscle function to
effectively substitute for the paralysed extensor musculature without joint immobilisation, or the need for springs or
traction lines.

This workshop will outline anatomical and biomechanical principles underlying the design and manufacture of a
splint based upon Crochetiere, Granger and Ireland’s design. It transmits the torque generated by the active wrist
flexors to passively extend the fingers, and the active finger flexors to passively extend the wrist. Participants will
have the opportunity to manufacture this torque transmission splint (ASHT Expanded Splint Classification System -
[Fess et al 2005]) incorporating a forearm component, outrigger and finger loops. Options for the thumb will be
discussed.

Crotchetiere W, Granger CV & Ireland J (1975) The 'Granger' orthosis for radial nerve palsy. Orthotics and
Prothetics27:27-31.

Fess EE, Gettle KS, Philips CA & Janson JR. Hand and Upper Extremity Splinting Principles and Methods. 4 th ed
Elsevier Mosby: St Louis. 2005.
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Shoulder Rehabilitation - Activity, Exercise or Training?

Craig Allingham

Bond University, Robina, Gold Coast, Australia, Physiocare, Maroochydore, Australia

As more baby boomers present with degenerative, calcific, adherent, impinging and torn shoulder structures
physiotherapists are under pressure to provide exercise programs to limit deterioration, prepare for (or avoid) the
need for surgery or to maximise functional returns after operative procedures. Effective rehabilitation for shoulder
disease, injury or repair is a blend of exercise physiology, biomechanical understanding, motor learning and clinical
acumen. Combining these elements, this presentation will offer guidelines and principles for effective and safe
exercise for the upper quadrant. Particular emphasis will be given to joint kinematics, scapular control and rotator
cuff integration. Examples of early, middle and late stage exercises will be given.
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Scapular Dyskinesia

Joel Werman

The Oval Physiotherapy & Sports Injuries Centre, Sydney

Alteration of the normal position or motion of the scapulothoracic joint is commonly observed in association with
rotator cuff abnormalities and glenohumeral instability. The scapular normally provides a stable platform for
glenohumeral function. Scapular dysfunction may arise due to a variety of causes including postural dysfunction,
neurological injury or muscular dysfunction. The presence of pain alters neuromuscular control around the scapular,
setting up a cycle of muscle imbalance and altered mechanics (scapular dyskinesia), leading to further tissue
damage with resultant inflammation and release of pain-mediating substances. These altered patterns of scapular
mechanics appear to be employed by the subconscious brain to compensate for underlying pathology. However, the
compensation seems to perpetuate rather than solve the problem. Assessment of scapular dyskinesia should
commence with an evaluation of the resting position of the shoulder girdle. Dynamic evaluation of active upper limb
movements is performed in all planes noting altered recruitment patterns compared to the unaffected side. The
Kibler lateral slide test is a useful objective measurement tool. Rehabilitation aims at restoring normal scapular
mechanics through isolation of the scapular retractors isometrically whilst performing a variety of limited range
exercises. Initial retraining should be performed with minimal or no resistance and no shoulder symptoms. Once
neuromuscular recruitment patterns have improved, strengthening in a variety of contexts, consistent with the
patient’s needs, should be performed - all done with the scapular held in a retracted position in ranges below
horizontal and forward of the scapular plane. Successful retraining of the scapular mechanics should see the return
of normal recruitment patterns within six weeks on average with a corresponding improvement in symptoms. Late
stage rehabilitation to restore strength may take another six weeks.
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EMG Investigations into Dynamic Shoulder Stability and the Validity of “Supraspinatus” Tests
Karen Ginn 1, Ian Cathers 2, Craig Boettcher 1

1 Faculty of Medicine , University of Sydney, Sydney, Australia
2 Faculty of Health Sciences , University of Sydney, Sydney, Australia

Purpose: To investigate 1) the role of the rotator cuff (RC) musclesin maintaining antero-posterior stability at the
shoulder 2) how specifically the “empty can” (EP) and “full can” (FC) tests activate supraspinatus.

Methods: The dominant shoulder of 15 normal subjects was examined. EMG activity was recorded from 12 shoulder
muscles, including rotator cuff, scapulothoracic and axio/scapulohumeral muscles, during maximal voluntary
isometric contractions into shoulder flexion, extension, internal and external rotation and in the EC and FC positions.
These tests were performed in random order and the maximum EMG activity for each muscle in each test position for
all subjects was calculated.

Results: 1) Activity levels in subscapularis during the extension test were similar to levels recorded during internal
rotation tests. Infraspinatus and supraspinatus were activated at similarly high levels during flexion tests. 2) Whilst
the activation level of the supraspinatus muscle was high in both the EC and FC tests, there was no significant
difference in the level of activity in supraspinatus from that of upper, middle and lower trapezius, serratus anterior,
anterior and middle deltoid and subscapularis muscles in both these tests.

Conclusions: 1) The high activity in RC muscles during flexion and extension tasks, suggests that these muscles
have a major role to prevent sagittal plane torque producers from destabilizing the shoulder joint in the antero-
posterior direction during active movement. Clinical implications: high load shoulder flexion/extension tasks require
RC activity levels similar to high load rotation tasks; posterior RC muscles function to prevent anterior translation at
the shoulder joint and vice versa; abnormal RC activity is likely to be a major factor in shoulder antero-posterior
instability. 2) The EC and FC tests are not specific for supraspinatus activation. The use of clinical tests based on
these shoulder positions, to specifically identify supraspinatus pathology, are not valid.
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Pathomechanics and management of the secondary complications following flexor tendon repair
Shrikant Chinchalkar, Bing Siang Gan, Sarah Baier

Hand and Upper Limb Centre , St. Joseph’s Health Care, London, Ontario, Canada

Verdan classified injuries to the flexor tendons based on the anatomical location of transaction. Following repair, a
number of management strategies have been developed to maximize the gliding amplitude of the tendons.
Nonetheless, despite optimal management, complications arise. If these complications remain untreated, secondary
pathomechanical changes will result in a kinematic chain disturbance. An appropriate treatment protocol includes
attention to maintenance of integrity of the flexor tendon repair, while avoiding secondary complications due to
reduced gliding amplitude. A biomechanical analysis of the dynamics of tendon gliding following repair in the various
Verdan zones will be discussed in the context of common complications. This analysis may help in devising an
appropriate therapeutic approach to avoid secondary complications following flexor tendon repair.
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Extensor lesion : Dynamic versus static splinting

Rouzaud JC, AllieuY, Amara B, Meyer G, Dusserre F, Roux JL, Rispe B, Chammas, M
Institut de la main, clinique clementville 25 rue de clementville Montpellier 34070 France

In 1971 we published our results of 5 years with the use of Jenning’s barn wire in suturing extensor tendons without
postoperative immobilization. In 1977 we pointed out in a follow up note the risk of infection with the use of this
material.In 1972 we started protecting the barb wire suture with a dynamic appliance. Active mobilization became
assisted passive mobilization. This method was used in our department until 1979. In 1986 we published a protocol
for rehabilitation and splinting for the extensor tendon injuries in zones 5, 6, 7 and 8 and in zones 3 and 4 at the
long fingers and thumb level, about 120 cases. The protocol included an reversed Kleinert type dynamic splinting,
with a low profile system and a standardized spring according to the zones. The results published at that time and
confirmed by a recent study in 1999 show over 90% good and excellent results and slightly less for zones 3 and 4,
about 163 cases lesions of extensors lesions. The thumb results are the same as long fingers. An early active
mobilization protocol for extensor tendon injuries has been set up since the 1990’s.

The present evolution tends to reduce the splinting size to make it more compatible with social life and to resume
professional activity early with an efficient protection. We have chosen a static splint for all zones allowing an easier
adaptation.

There was a follow-up of 260 patients in order to compare the results between dynamic and static orthosis in all
zones and in all fingers so as to evaluate the possibilities of this technique
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The role of the extended scope practitioner in rheumatology
Victoria Frampton

East Kent Hospitals NHS Trust UK

Many Hand Therapists practice within a surgical environment for pre and post operative assessment and treatment.
This paper will evaluate the role of the Extended Scope Practitioner (ESP) in Rheumatology.

This involves the assessment of patients with upper limb musculo-skeletal symptoms referred to a Rheumatology
service. Consequently the nature of the referrals is diverse.

The referrals are first contacts, letters of referral having been triaged first by the Consultant Rheumatologist.

Practice includes referral to therapy, injection therapy, requesting investigations and listing for procedures. Although
for most Hand Therapists, sub- specialism is a likely pathway, an ESP in Rheumatology has to have a broader
approach to diagnosis.

There is a need to be aware of the limitations in specializing and the need to keep a wide scope of practice in order
to enrich and enhance our skills and practice.

Preliminary findings of Hand Dominance in Thumb CMC joint arthritis will also be presented.
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Clinical examination of lumbrical and interosseous muscle tightness
Judy C. Colditz

HandLab, Raleigh, NC, USA

This workshop discusses the rationale for and explains the accurate approach to separately testing interosseous and
lumbrical muscle tightness. Following a discussion of the “intrinsic tightness test,” (sequence of test positions,
position of MP joint extension, inclusion/exclusion of DIP joint, and lack of quantification), a brief review of anatomy
will clarify the rationale for separate tests for these muscles.

Interosseous muscle tightness testing will review:

Normal function of the interosseous muscle/s during finger flexion

Accurate testing sequence

Exclusion of DIP joint

Determination of accurate MP extension position

Testing radial vs. ulnar interosseous muscle tightness

Suggestion of a numerical score to quantify tightness [Interosseous Muscle Elasticity Score (IMES) ] for
individual digits and for a stiff hand.

Lumbrical muscle tightness testing will review:

Normal function of the lumbrical during finger flexion
Circumstances required to test lumbrical tightness
Accurate testing sequence

Differentiation of lumbrical-plus and lumbrical tightness
Observation of paradoxical DIP extension

Importance of MP hyperextension.

Suggestions for precise positioning and specific splinting to effectively elongate both the interosseous and lumbrical
muscles will be discussed.
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Low-tech therapy for high-tech results
Corrianne van Velze 1, Cathy Merry 2

1Department of Occupational Therapy, University of Pretoria, Pretoria, South Africa
2Hand Injury Trauma Physiotherapy, NSW, Australia

When hand therapy first started, therapists used every-day tools and utensils as therapeutic equipment. These
simple tools could be found in kitchen shops and hardware stores and with a little bit of creativity, were adapted to
enable many patients to regain their hand function. As the profession developed, many of these “homemade” tools
were upgraded and manufactured, using more sophisticated material. Unfortunately, this increased the cost of these
tools considerably, making it very expensive for less developed hand therapy centres.

Very expensive computer based equipment is available, which enables the therapist to measure improvement in
joint range or muscle power accurately, but somehow the original involvement in activity has been lost.

This workshop will take you back to basics and help you to make use of less sophisticated tools and equipment in
your everyday therapy. Therapists are encouraged to look at simple kitchen and DIY tools and see which ones could
be used to improve hand function. With a little bit of creativity, the actual results of therapy will not differ much
from those centres where money is not an obstacle.

The aims of the workshop are:

® To make therapists aware of different ways of achieving the same aims of therapy using less sophisticated
equipment.

® To make therapists aware of the therapeutic value of different objects, which are usually used for other
purposes.

® To learn how to adapt and use material off-cuts to make inexpensive, simple therapeutic tools. All examples
may be taken home.

This is a creative, fun-filled workshop, which will give participants lots of opportunity to share ideas with therapists
from all over the world. It is an ideal time to learn what works from experienced colleagues.
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Low-tech therapy for high-tech results
Corrianne van Velze 1, Cathy Merry 2

1Department of Occupational Therapy, University of Pretoria, Pretoria, South Africa
2Hand Injury Trauma Physiotherapy, NSW, Australia

When hand therapy first started, therapists used every-day tools and utensils as therapeutic equipment. These
simple tools could be found in kitchen shops and hardware stores and with a little bit of creativity, were adapted to
enable many patients to regain their hand function. As the profession developed, many of these “homemade” tools
were upgraded and manufactured, using more sophisticated material. Unfortunately, this increased the cost of these
tools considerably, making it very expensive for less developed hand therapy centres.

Very expensive computer based equipment is available, which enables the therapist to measure improvement in
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This workshop will take you back to basics and help you to make use of less sophisticated tools and equipment in
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be used to improve hand function. With a little bit of creativity, the actual results of therapy will not differ much
from those centres where money is not an obstacle.

The aims of the workshop are:

® To make therapists aware of different ways of achieving the same aims of therapy using less sophisticated
equipment.

® To make therapists aware of the therapeutic value of different objects, which are usually used for other
purposes.

® To learn how to adapt and use material off-cuts to make inexpensive, simple therapeutic tools. All examples
may be taken home.

This is a creative, fun-filled workshop, which will give participants lots of opportunity to share ideas with therapists
from all over the world. It is an ideal time to learn what works from experienced colleagues.
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Workshop 11 - Dynamic rotation assist splint
Megan Gandfors, Paul Van Lede

(Click on the images below to view the full size image)

@ 7. PRONATION -
SUPINATION SPLINT
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supination of the forearm
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