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Abstract

This chapter will provide an overview of the principles of hand therapy intervention used in the treatment
of Dupuytren’s Disease and the evidence to support it.

Early disease and impact on hand function is discussed and the rehabilitation process is presented
sequentially. It is not intended as a manual to treat Dupuytren’s Disease. The authors will present usual
practice, evidence where available and highlight their preferred treatment. The current topical debate
regarding the use of splinting is reported.

Introduction to therapy and aims of chapter

A hand therapist is an occupational therapist or physiotherapist who specialises in the rehabilitation of
patients with conditions affecting the hands and upper limb. Rehabilitation aims to facilitate the return of
functional performance to the individual’'s hand [1], [2].

Whilst there is a body of evidence evaluating surgery in combination with hand therapy, there is limited
data demonstrating the benefit of hand therapy as an independent treatment. Most treatment is based on
general principles of hand rehabilitation following trauma or medical intervention. Principles that come
under this heading include oedema and scar management, where it is accepted practice that intervention
is required to improve hand function. There has been some limited research into the use of exercise and
grip strengthening in patients with Dupuytren’s Disease whilst a growing debate regarding the indications
for splinting has prompted research into its use.

Early disease and conservative treatment

Patients seek medical opinion and ultimately medical intervention following recognition or
acknowledgement that the disease progression has begun to affect their functional ability of their hand
[3]. As a result, in practice hand therapists do not often receive referrals for patients with early disease.

The use of hand therapy modalities: ultrasound [ 4], splinting [5], [6] , massage and exercises [ 7] as an
alternative to corrective procedures has been investigated in maintaining finger extension in early
Dupuytren’s Disease. However there is insufficient evidence to definitively support, or reject, their use
either as an alternative treatment or prophylactically in early disease. In practice splinting is an option that
may be considered for patients choosing to delay a corrective procedure for personal reasons, as a pre-
operative measure while waiting for further treatment or for those unable to undergo a corrective
procedure. It may also be the patient’s treatment of choice to maintain their current level of function [5],

[6].
Impact on function

The location and severity of the Dupuytren’s involvement will greatly affect the functional impact [ 8]. In
practice patients report a contracture of the proximal interphalangeal (PIP) joint inhibiting function to a
greater extent than the metacarpophalangeal (MCP) [9]. Restriction of the PIP joint extension reduces the
contact area of the palm when grasping, for example, when holding a mug. Reduced extension also
makes the finger more liable to injury [3]. Additionally, PIP joint involvement may be more noticeable to
others in social situations, for example receiving items from others and shaking hands [1], [3]. There is
potential for the patient to compensate for the PIP joint deformity by hyperextending the MCP joint [8]
which can ultimately lead to the development of a secondary deformity involving the distal
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interphalangeal (DIP) joint. The DIP becomes hyperextended resulting from the altered alignment of the
extensor tendon mechanism within the PIP joint. In time this leads to the reduction of the ability to flex at
the DIP joint. Although hand therapists infrequently have the luxury to recommend rehabilitation
preoperatively, the authors advocate the importance of providing advice to patients before the corrective
procedure in order to actively maintain, or improve, DIP flexion through specific exercises as seen in
figure 1, thereby maximising the potential gain [10].

. | A

Figure 1: Isolated DIP exercises to improve alignment of the extensor mechanism and flexion for function.

Prior to corrective procedure

The effect of the disease severity and the patient’s ability to use their hand puts the rehabilitation into
context [8], [11]. The recording of physical and hand function measures do not only allow the final
outcome to be quantified but enables the multi-disciplinary team to realistically tailor treatment according
to the individual’s specific needs [1].

A careful selection of assessments is required to best reflect function, record progress and eventual
outcomes. It is therefore recommended that assessments should include a combination of Patient
Reported Outcome Measures (PROMS), Patient Reported Experience Measure (PREMS) and physical
measures that can be reliably repeated post operatively [12].

Hand rehabilitation

Corrective procedures range from extensive surgery, for example fasciectomy and skin grafting, to less
invasive procedures such as needle fasciotomy and enzymatic fasciotomy. Following any hand
procedure, hand function will be compromised and rehabilitation may be required [13], [14]. Referral to
hand therapy should be considered for all patients who have undergone any corrective procedure,
especially those involving the PIP joint, so they can be treated according to need. In some units the hand
therapist carries out the second stage of the enzymatic fasciotomy before rehabilitation commences.

The extent of post-operative rehabilitation will vary depending upon the outcome gained from the
corrective procedure. Therapists are encouraged to tailor the treatment according to clinical and the
individual's need rather than protocol led.

After a detailed hand assessment a variety of modalities may be used to:

e Reduce post-operative oedema
e Increase range of motion (ROM)
e |mprove pain free function (patient specified) and grip
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e Minimise scar formation

Rehabilitation usually commences with gentle functional use when wound healing takes place. Dressings
are reduced 3-7 days after surgery, usually by the hand therapist and rehabilitation commenced [1], [11],

[15], [16].
Immediately following corrective procedure

Immediately following the corrective procedure it is common practice to advise the patient to elevate the
arm and mobilise the digits within pain limits to reduce oedema. Care should be taken to not compromise
wound healing thus maximising the rehabilitation given thereafter. Reducing oedema also limits the
likelihood of adhesion formation and its respective complications which can inhibit movement [17].

On reduction of dressings

Movement and function

A more structured exercise programme is given to further increase active ROM including individual and
combined joint exercises [1], [18]. Gentle passive exercises can be carried out in combination with active
exercises without compromising wound healing [19] and can be increased over time. This is
complemented with a home exercise programme for the patient to carry out between scheduled
appointments [20], [21] which should include graded exercises [22]. Following the corrective procedure
there is a need to increase extension but this should not be at the expense of flexion [23]. The return to
patient’s usual function is increased during the rehabilitation period commencing with light activities [1],
for example, fastening buttons, using a phone, writing and keyboard use.

Splints/orthotics

Historically splints have been used to maintain and/or improve extension gained from the corrective
intervention [24], [25]. Static splinting is usually prescribed for night use thus limiting the impact on
function during the day [10], [26]. A splint is fabricated by the hand therapist using thermoplastic material
with hook and loop fastener for easy application. The advantage of using a thermoplastic material
enables the therapist to make serial adjustments as improvements in digit joint angles occur.

More recently there has been an increased debate upon the role of splinting in the treatment of
Dupuytren’s Disease following a corrective procedure. Recent studies have suggested that comparable
ROM results can be achieved without the routine use of splinting [22], [26], [27], [28]. Kemler [22]
compared hand therapy alone (26 patients) with hand therapy and continuous splinting for four weeks
removing the splint only for exercises 5 times daily (28 patients). They reported no difference between
groups for ROM. However, it should be noted that continuous splinting is not the rehabilitation of choice
for many hand therapists due to the inability to use the hand functionally. The debate can be further
continued as there is no evidence to suggest that splints negatively affect the overall outcome [21]. Two
studies [27], [28] evaluating hand therapy with night splinting compared with hand therapy alone initiated
splinting in the no-splint group when extension loss of 20° PIP and 30° MCP [27] and 15° PIP and 20°
MCP [28] occurred. This resulted in 10% (3/30) of patients [ 27] and 17% (13/69) patients [ 28] from the
no-splint group requiring splints. Both authors advocate the use of splinting when extension loss has
occurred rather than its routine use.

The option of using an extension splint may be re-evaluated and initiated according to the patient’s
progress or deterioration as highlighted above. ROM is regularly measured with a goniometer to monitor
for any deterioration in extension with rehabilitation adjusted accordingly. Patients with isolated MCP joint
involvement may not require splinting. Conversely, recent research indicates that the PIP joint may
invariably require splinting to maximise the potential gain from surgery [18], [27], [29], [30], [31], [32], [33].

When a PIP joint is involved the MCP joint may be held in a degree of flexion within the splint to minimise
PIP joint tension and maximise early extension gain thus utilising the tenodesis effect [18]. The findings
from the preoperative assessment and the outcomes achieved during the corrective procedure will guide
rehabilitation. A contracture that is not improved during the corrective procedure will gain no further
extension through rehabilitation. A contracture that has been improved actively or passively following a
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corrective procedure will require close monitoring so that maximum benefit from extension gained can be
maintained. This is particularly so for the more complex PIP joint. Although the motion gained during the
corrective procedure will guide rehabilitation, it is imperative that expectations are realistic [34].

The extension applied to the hand during exercises and splint wearing, could follow a ‘no tension’
protocol as advocated by Evans [35]. However, the results using a low load extension force for prolonged
periods on contracted tissues is reported to potentially delay and reverse progression of PIP joint flexion
contractures [6].

The authors preferred rehabilitation is one that follows a balance of minimal tension with promotion of
digital extension and wound healing concurrently. Extension may be increased when the wound healing
process permits, enabling further stretching of the joints. The authors therefore endorse the use of
clinical reasoning for individual rehabilitation informed by re-assessment. Monitoring change in ROM wiill
identify any indication for the need to splint.

Following wound healing

Oedema

Persistent oedema of the digits may compromise movement and therefore should be further managed
[1], [36]. As part of usual practice, a light digital compression bandage may initially be used for
intermittent periods in the day to reduce oedema. Compression bandaging as a technique has been
shown to reduce oedema [37]. Additional rehabilitation modalities may involve the use of other
techniques, such as contrast bathing, ultrasound and massage, to address persistent oedema. In a RCT,
Hazarika [38] beneficially used an electronic intermittent pressure apparatus in order to reduce oedema
and promote hand function following fasciectomy, although this treatment as presented in the study is
infrequently used in practice nowadays.

Scars

It is well recognised that scar tissue formation can affect the flexibility and ROM of a joint [ 1], [39] and
hinder function. Techniques used in hand therapy practice to reduce the effects of scarring include scar
massage [20] and the application of silicone elastomer or gel [ 1], [33] which aim to soften the scar and
increase pliability.

Movement and function

The aim of hand therapy is to increase flexion and extension in the hand to maximise function. The
graded active and passive exercise programme is continued with the addition of resisted exercises to
facilitate grip strength return. Accessory mobilisation of individual joints, yet to achieve the desired range,
can complement previous exercises. The use of isolated DIP flexion exercises can further assist in the re-
alignment of the extensor mechanism at the PIP joint. These exercises also aid full flexion for example
making a fist. Lack of full flexion at the DIP of the little finger is a frequent cause of reduced grip and
therefore requires attention. There is evidence to support the use of exercises after corrective
intervention for Dupuytren’s Disease [16], [26] and to address persistent digital stiffness [ 19] with
resulting benefit to grip strength [26].

The home exercise programme is extended to encourage the patient to use their hand more functionally
with increased grip strength so that they can complete more demanding activities.

Splints/orthotics

Occasionally static splints are complimented by intermittent use of dynamic splints. Dynamic splints
provide a passive elastic force to achieve the desired motion to gain passive, and ultimately, active ROM
[31], [40]. Dynamic splints are commercially available or can be custom made. The smaller dynamic
extension splints can be used to treat a single PIP joint intermittently during the day see figure 2. These
enable the patients to monitor pressure on the skin and digit vascularity and for this reason are not worn
during sleep. However, dynamic extension splints may compromise flexion impacting on function if not
monitored correctly.
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Figure 2: Dynamic extension splint for a PIP joint

Long term

Assessments used to monitor and evaluate the hand could include physical measures of ROM and grip,
PROMs and PREMs [12]. When considering PREMs it is worth noting that the patient views may be
based upon the amount of extension gain alone without consideration of the benefit to function.

If used, static splints should continue to be adjusted during the rehabilitation period until a plateaux or full
range is achieved. Splints are not usually continued after 3 months post operatively following its gradual
withdrawal [1], [8], [9], [11], [22] or until scars are matured. Ritchie [ 39] reported little change in ROM afte
3 months reinforcing the need to discontinue splints after this time. Patients anecdotally report continuing
to maintain extension by their own means, such as sitting on their extended hand or stretching the hand
following a period of flexion. Patients should be advised to monitor for signs of recurrence and instigate
further intervention.

Complications and managing risk

Hand therapy rarely accounts for complications. The risks associated with compression on the skin from
splints and compression bandages are minimised by putting the correct risk management strategies in
place by providing adequate verbal and written instructions. The corrective intervention for Dupuytren’s
Disease may lead to complications and the hand therapist plays a vital role in recognising and treating
these resulting complications [10].

Occasionally, as in normal hand therapy practice, patients may experience an abnormal response to the
corrective intervention leading to Complex Regional Pain Syndrome (CRPS). This requires urgent referral
to the managing surgeon, and hand therapy if not already commenced.

Conclusions

Hand therapy is a complex intervention [2], [28]. Therapy management will depend upon the presentation
of the patient and results of the individual hand assessment. Rehabilitation should be guided by clinical
reasoning and individual need in addition to evidence based protocols.

In the past there has been a lack of evidence to support rehabilitation due to the inability of previous
research to differentiate between the outcome of surgery and the results of hand therapy. More recently
therapists have designed research that investigates the effectiveness of specific modalities for
Dupuytren’s Disease and it is hoped that this evidence pool will continue to grow.

The decision ‘to splint’ or ‘not to splint’ remains a subject of debate. Recent therapy led research [ 27], [2¢
investigating the effectiveness of splints is challenging routine splint provision. This suggests that the
routine use of night splinting is not advocated unless a loss of extension has occurred. Using their clinical
reasoning the hand therapist is best placed to decide upon any splint requirements [31]. It is hoped future
research into other hand therapy modalities and further research into the use of splints with the more
complex PIP joint will extend this knowledge base.
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