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Full length article

Nonoperative treatment of PIPJ flexion
contractures associated with Dupuytren’s
Disease
J. Larocerie-Salgado
Hotel Dieu Hospital, Kingston, Ontario, Canada

J. Davidson
Division of Plastic Surgery, Department of Surgery, Queen’s University, Hotel Dieu
Hospital, Kingston, Ontario, Canada

Abstract
Post-surgical outcomes in patients with Dupuytren’s disease causing flexion contractures of the proximal
interphalangeal joint can be inconsistent and are often associated with protracted rehabilitation, reduced
flexion, recurrence of the contracture, and patient dissatisfaction. An alternative treatment option, comprised
of splinting and soft tissue mobilization techniques, was introduced to stabilize early contractures of the
proximal interphalangeal joint in the hopes of delaying or obviating surgery. Over the course of approximately
12.6 months (�7.8), thirteen patients were followed at the hand clinic at Hotel Dieu Hospital in Kingston. One
patient was unable to complete the course of therapy. Of the remaining patients, analysis showed significant
improvement in active proximal interphalangeal joint extension of approximately 14.6� (SD: �5.1�; range: 5–
25�) over the course of the treatment (p< .05). Nighttime static extension splinting and soft tissue mobilization
techniques appear to delay and possibly prevent the need for surgery in individuals with flexion contractures
of the proximal interphalangeal joint due to Dupuytren’s disease.
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Introduction

Outcomes following surgical management of proxi-
mal interphalangeal joint (PIPJ) contractures in
Dupuytren’s disease (DD), and in the little finger in
particular, are at best inconsistent. There is fre-
quently decreased range of motion, pain, protracted
rehabilitation and recurrence and sometimes wors-
ening of the contracture that can lead to significant
functional impairments and patient dissatisfaction
(Andrew, 1991; McFarlane, 1993; Weinzweig et al.,
1996; Denkler, 2010). Once considered an absolute
indication for surgical intervention, even early PIPJ
contractures are approached with surgical trepida-
tion, with partial correction or stabilization of the pro-
gression of the disease being an acceptable
therapeutic goal (McFarlane, 1993). The experience
at our centre has been no different and we have con-
sequently considered alternative approaches to the
management of PIPJ contractures in patients with
early stages of presentation.

It is dogma that splinting alone confers no advan-
tage in the management of DD (Schultz-Johnson,
2002; Townley et al., 2006). However, this seems
counterintuitive given the demonstrated benefit of
splinting and the application of longitudinal load
forces on collagen remodelling in traumatic scars
not to mention their important role in post-surgical
rehabilitation of patients with DD (Engstrand et al.,
2009; Flowers and LaStayo, 1994; Glasglow et al.,
2003; Mckee and Morgan, 1998). We have examined
the role of splinting, tissue mobilization, and the use
of low load forces to lengthen contracted tissue in
patients with mild to moderate PIPJ contractures
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with respect to delaying or obviating surgical
intervention.

Methods

The study was approved by the Ethics Review Board
of the Faculty of Medicine, Queen’s University,
Kingston, Ontario.

Patients sequentially referred to the hand surgical
service at Hotel Dieu Hospital for assessment of
early Dupuytren’s disease with flexion contractures
of the PIPJ were offered a trial of nonoperative treat-
ment. These patients primarily manifested mild to
moderate PIPJ flexion contractures (between 15�

and 60�) of the long, ring and/or little fingers and
no significant functional limitations associated with
the condition. Those consenting to participate in the
intervention protocol outlined below were included in
this case series for data analysis.

The intervention protocol was comprised of night-
time splinting and tissue mobilization techniques,
based on the premise of tissue remodelling related
to the exposure to a maximum tolerable, prolonged
low load torque applied at its end range (Cyr and
Ross, 1998; Flowers and LaStayo, 1994; Glasglow
et al., 2003; McKee and Morgan, 1998). The splinting
regimen consisted of a hand-based volar extension
splint, with an adjustable strap placed over involved
PIP joints (Figure 1). Patients were instructed to
wear the splint at nighttime (6–8 hours) to allow for
prolonged exposure of the contracted tissue to low
load forces while permitting unrestricted use of the
hand during the day (Flowers and LaStayo, 1994;
Glasglow et al., 2003). When appropriate, splints
were adjusted to increase PIPJ extension at the time
of follow-up visits. Patients were also instructed to
perform stretching exercises for the PIP joint into
extension within pain-free range as well as friction
massage to contracted tissue (i.e. nodules and cords)
during the day.

Some patients having difficulty adhering with (PT5
and PT9) or alternatively demonstrating significant
improvement in extension after the use of a hand-
based splint (PT1 and PT3) were provided with a
finger-based circumferential splint. One patient
(PT5) who had three fingers affected by DD elected
to wear an LMB (North Coast Medical, Morgan Hill,
CA) splint in one of the involved fingers.

The degree of active PIP joint extension of involved
fingers was used to monitor the progression of the
disease as well serve as an outcome measure of the
efficacy of this splinting modality. Extension was
measured at the time of initial consultation and at
variable intervals during follow-up consultations
using a stainless-steel finger goniometer
(Sammons Preston, Bolingbrook, IL, USA) according
to standardized procedures (Ellis and Bruton, 2002;
Finn et al., 2008). Measurements were always taken
by the same therapist to ensure intra-rater reliability
and consistency (Ellis and Bruton, 2002; Flowers and
LaStayo, 1994).

The data set was tested for normality and
Wilcoxon Signed Ranks Test was used to assess
changes in active PIP joint extension measured at
the time of initial and last follow-up consultations.

Results

Thirteen patients (19 fingers) with measurable PIPJ
flexion contractures were followed by an
Occupational Therapist and Plastic Surgeon at Hotel
Dieu Hospital in Kingston between April 2007 and
August 2010. The demographic and clinical charac-
teristics of the patients are shown in Table 1. The
average time between the initial consultation and
last follow-up visit was 12.6 months (SD: �7.8;
range: 2–27 months). On average, patients were
69.4 years old (�5.9 years). There were eight males
and five females patients. Four patients (PT6, PT7,
PT11 and PT13) showed concomitant flexion contrac-
tures of the metacarpophalangeal joint (MCPJ)
between 30–45�.

Twelve of the 13 patients demonstrated stability or
improvement in active PIPJ extension over the course
of the intervention period. Figure 2 summarizes the
change in active PIPJ extension for each of the fin-
gers in each of the patients measured at the time of
the initial and last follow-up consultations after
splinting and tissue mobilization techniques had
been instituted. Thirteen fingers demonstrated a
general improvement of approximately 14.6� (SD:
�5.1�; range: 5–25�) (Figure 2). Two fingers revealed
no significant changes in PIPJ extension; one of these
patients, however, had clear involvement of MCPJ
(PT7). In some cases, qualitative changes in theFigure 1. Volar hand-based extension splint.
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consistency of the fascial cords associated with DD
were observed, there being the impression of soften-
ing and volume loss appreciated by both the patient
and the observer. Figure 3 shows an example of typ-
ical results observed after a few months of nono-
perative management of PIPJ contractures
associated with DD.

One patient (PT 5) was unable to adhere to the
treatment protocol. This patient reported the splints
to be awkward and uncomfortable, and aggravated a
pre-existing sleep disturbance. This patient was
unable to pursue alternative strategies even when
different splinting options were discussed. It is
likely relevant that this patient had diffuse and sig-
nificant disease with three fingers involved. She dem-
onstrated disease progression over the course of the
treatment, with worsening of flexion contractures

and MCPJ involvement (Figure 2). This patient went
on to pursue surgical release of contractures, and
was subsequently excluded from statistical analyses.

Figure 4 summarizes the average change in active
PIPJ extension in thirteen of the patients able to
adhere with the treatment protocol. Statistical anal-
yses of 16 fingers in 12 patients showed significant
improvement or stabilization in the degree of PIPJ
extension between the time of initial consultation
and last follow-up visit (z =�3.334; p = .001).

Discussion

Flexion contracture of the PIPJ due to DD, even at its
early stages, has long been considered an absolute
indication for surgical fasciectomy (Andrew, 1991;
McFarlane, 1993). The same proponents, however,

Table 1. Patient demographics and clinical characteristics

PT1 PT2 PT3 PT4 PT5 PT6 PT7 PT8 PT9 PT10 PT11 PT12 PT13

Age (years) 73 67 73 72 69 69 55 69 73 72 63 80 66

Gender* F F M M F M M M M F M F M

Involved fingers L D5 L D4 L D4 L D4/
D5

L D3/
D4/D5

L D4 R D5 L D5 R D5 R D3/
D5

L D5 RD5 RD3/
D4/D5

MCP involvement** n n n n n y y n n n y n n

Alternative splints** y n y n y n n n y n n n n

Follow-up time
(months)

22 7 13 19 20 27 7 12 17 9 5 4 2

*F = female; M = male.
**n = no; y = yes.
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Figure 2. PIPJ extension at the time of initial and last follow-up consultations for all patients (19 fingers).
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have recognized that surgery involving the PIPJ in
general, and the little finger in particular, can be
problematic. The results achieved in our patients
demonstrate that in the setting of early onset con-
tracture of the PIPJ due to DD, a relatively simple
splinting regimen, combined with stretching exer-
cises and massage to contracted tissue, can stabilize
the progression of contracture and in some cases
ameliorate the degree of deformity. These observa-
tions corroborate and statistically validate those
reported by Ball and Nanchahal (2002) in a pilot proj-
ect on fewer patients followed for a shorter period of
time examining the effect of nighttime splinting of
flexion contractures associated with early stages of
DD. Such a regimen would appear to be an effective

therapeutic modality in delaying or obviating surgical
intervention in those with mild to moderate disease
involving isolated digits.

There is much in the literature relating to non-
surgical management of DD. Almost all, however,
involve some form of medical intervention including
colchicine (Dominguez-Malagon et al., 1992), allopu-
rinol (Murrel et al., 1987), steroids (Ketchum and
Donahue, 2000), and Ca channel blockers (Rayan
et al., 1996), administered either systemically or by
local injection. Only the use of clostridial collagenase
(Badalamente and Hurst, 2007), has shown sustained
clinical efficacy in prospective randomized trials.
Furthermore these modalities have largely been
applied to palmar centric disease with no specific
application to isolated contractures of the PIPJ.

The use of external physical forces to address
contracted fascia is not an original concept in the
management of DD. Elliot (1988) noted that as early
as 1826, Boyer had outlined in his important Traite
des Maladies Chirurgicales that ‘‘one can perhaps
stop the progression of the disease in its early
stages by placing on the dorsum of the finger a
small splint fixed with a bandage, and applying
lotion and relaxants to the palm of the hand’’
(Figure 5). More recently the principle of primary
splinting in DD has been applied, with the aid of
fairly elaborate skeletal traction devices, to people
with advanced disease as a precursor to surgical cor-
rection to reduce preoperative deformity, especially
at the PIPJ, stretching the skin to avert the need
for skin grafting or flaps, and gradually elongate
the neurovascular structures (Bailey et al., 1994;
Brandes et al., 1994; Messina and Messina, 1993).
As appreciated in some of the patients in our case
series, these studies have also commented on qual-
itative changes in the clinical consistency of the

Initial consultation

Follow-up consultation
(5 months)

D3 PIPJ ext: 45°

D5 PIPJ ext: 50°

D3 PIPJ ext: 25°

D5 PIPJ ext: 35°

Figure 3. Patient 10 at the time of initial consultation and second follow-up visit.

P
IP

J 
ex

te
ns

io
n 

(d
eg

re
es

)

60

50

40

30

20

10

0

Initial consultation

Follow-up consultation

*

Figure 4. Average PIPJ extension at the time of the initial
and last follow-up consultation. *p< 0.05.
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palpable disease that has been confirmed anatomi-
cally by light microscopy as well as biochemically
(Bailey et al., 1994).

It nonetheless remains Dupuytren’s dogma that
splinting is an ineffective treatment modality in man-
aging DD (Townley et al., 2006). This has been rein-
forced recently by an in vitro study by Bisson et al.
(2004) demonstrating in Dupuytren’s fibroblasts an
abnormal contractile response to tensional loading,
consequently questioning the value of splinting, even
as a postoperative adjuvant. This and other studies
suggest that the rate and degree of tension load may
be important determinants of the nature of the cel-
lular and biochemical response by fibroblasts asso-
ciated with DD. Some have argued that the
application of tension load to Dupuytren’s related
contractures may in fact be counterproductive and
may potentially accelerate the progression of defor-
mity (Tarlton et al., 1998; Townley et al., 2006). On the
other hand, our results suggest that the application
of low load forces for prolonged periods at the end
range of contracted tissues can at least delay and
potentially reverse (in increments of up to 25�) the
progression of PIPJ flexion contractures in DD.

The splinting protocol was maintained throughout
the length of the study. It remains to be seen over
what time course the stabilization or improvement in
the degree of extension can be sustained. Experience
using external traction devices applied to fingers with
severe contractures suggests prompt recurrence of
the deformity within days following the removal of the
traction force (Messina and Messina, 1993). We have
not yet determined in our series when the splinting
can be predictably discontinued. It seems appropriate
however to consider some form of long term splint-
ing given the progressive nature of DD.

As is the case for surgery, administering non-sur-
gical modalities also relies on careful patient selec-
tion. Occupation, vocation and age are important
considerations as are factors relating to the extent
and pattern of disease or deformity and the therapeu-
tic goals of the intervention. Such is the case for pre-
scribing a protracted splinting protocol involving
frequent and repetitive massage and stretching of

the digits and the consistent use of hand or finger
splints to be worn at night. It seems that such pro-
tocol is most effective for patients with mild to mod-
erate degrees of contracture isolated to the PIPJ of
one or two fingers, who simply wish to maintain their
current level of function without having to submit to
surgery. The most consistent results in our popula-
tion were seen in patients with isolated PIPJ flexion
contracture that could fully adhere to the splinting
regimen. Those with more diffuse presentation of
DD, or having difficulty adhering to the proposed
treatment showed minimal or no improvement. The
one patient in our series who lost ground over the
course of the intervention had disease involving three
digits and despite fully understanding the rationale of
the use of splinting and low load forces was unable to
adhere with the regimen.

In summary, this case series suggests that flexion
contractures of the PIPJ associated with DD are
responsive to the application of prolonged, low load
forces. The use of a night time extension splint com-
bined with intermittent stretching exercises and
massage to contracted tissue can delay the progres-
sion and potentially improve the degree of flexion
contractures of the PIPJ. This protocol can be con-
sidered an effective alternative management strat-
egy, at least in the short term, for those who may
not want or be suitable for other types of interven-
tions, surgical or otherwise. Nevertheless, the time
course for the use of a splinting protocol, patient
selection, combination with adjuvant therapies and
management of treatment failures remain to be
determined.
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