Dupuytren’s disease: overview of a common connective

tissue disease with a focus on emerging treatment options

Dupuytren’s disease (DD) is a common, fibroproliferative disease of the palmar fascia of unknown
pathology. DD blights the hand function of many individuals and yet it remains an unsolved conundrum.
Despite clear knowledge of the anatomy of this aggressive disease and an ever-increasing understanding
of the underlying pathophysiology, cellular mechanisms and genetic basis for the disease, curative treatment
remains elusive. Described in the 18th century, some of the early surgical treatments remain central to
management today, with the gold standard treatment continuing to be surgical removal of the diseased
tissues. A plethora of nonsurgical and minimally invasive treatments have been tried with variable success;
the efficacy and safety profiles of radiotherapy, steroid injection and injectable collagenase Clostridium
histolyticum are explored in this article. There is also a broad range of surgical options, including
percutaneous needle fasciotomy, limited or extensive fasciectomy, dermofasciectomy, salvage procedures
and a variety of techniques to close the skin wound. Additionally, the role of skin grafting and the
application of fat injection in DD will be discussed, with explanation of the comparative utility of each.
Although a cure remains elusive, modern nonoperative management options are gaining increasing
popularity. This review gives a detailed, comparative overview of each of the nonoperative and surgical
treatments available to today’s clinician and suggests a treatment algorithm to aid in management and

decision-making in DD.
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History

Felix Platter of Switzerland appears to have
been the first to document what later came to
be called Dupuytren’s disease (DD) in his case
report published in 1614 of a stonemason with
digital contractures of his ring and little fingers.
Unfortunately, he misattributed the deformity to
contracture of the flexor tendons so was super-
seded by later anatomists who correctly delin-
eated the fascial rather than tendinous nature
of the contractions [1]. The medical literature
has credited the first description of DD to the
French military surgeon and anatomist Baron
Guillaume Dupuytren (1777-1885) who pub-
lished an account of his surgery on his coachman
in the Lancet in 1834 [2]. However, it was actually
the Englishman Henry Cline who, in the year
of Dupuytren’s birth, dissected two hands with
palmar fascial contractures and first correctly
described DD as a disorder of the palmar fascia
rather than of the flexor tendons as previously
thought (3]. Later, in one of his lectures, Cline
suggested DD should be treated by open palmar
fasciotomy and, in 1822, one of his eminent stu-
dents, Sir Astley Cooper, demonstrated that per-
cutaneous aponeurotomy (using a Cooper knife)
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was also a successful treatment 3. Dupuytren is
known to have visited Cooper in 1826 but did
not perform his first operative release of a fascial
contracture until 1831 — he published a descrip-
tion of this in 1834 (4). Irrespective of which of
these early surgeons gains credit for discovering
the disease, they all (Platter excluded) correctly
noted the underlying anatomy of the disease and
suggested treatments that are still used today.
DD is a benign but progressive fibroprolifera-
tive disease of the palmar fascia that often starts
with development of fascial nodules which may
progress to the formation of cords along lines of
tension within the volar surface of the hand. It
may progress distally into affected digits (often
entwining the digital neurovascular bundles
within spiral fascial cord extensions) and can
result in severe, irreversible digital contractures
and considerable limitation of hand function [s5].
It may present in one or both hands (although
not always with symmetrical disease progression)
and, although often not thought of as a systemic
complaint, is commonly associated with sev-
eral other fibroproliferative disorders (Garrod’s
knuckle pads (6], Peyronie’s disease of the penis
(71 and Ledderhose’s disease of the plantar fascia)
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Figure 1. Overview of our current understanding of Dupuytren’s disease etiopathogenesis.

(1]. Strangely, despite often being in direct con-
tinuity with diseased fascia, it is thought not
to affect the transverse palmar fascial fibers
or Skoog’s fascial fibers, which lie beneath the
spreading plane of the disease (8], but affects all
other palmar fascial structures, often sending
contractile fibers into the skin (causing localized
dermal pitting). The palmar pretendinous fascial
band, extending from the mid-palmar crease to
the digital base, becomes the pretendinous cord;
the transverse fascial natatory ligament passing
at the base of the digits and connecting the pre-
tendinous bands becomes the natatory cord; the
fascia passing from the base of the digit distally
to cross the proximal interphalangeal joint (PIP])
becomes the central cord; and, the spiral fibers
that pass from the metacarpophalangeal joint

Int. J. Clin. Rheumatol. (2012) 7(3)

(MCPYJ) distally and dorsally to insert into the
lateral digital sheets become the spiral cords
(with the lateral sheets becoming lateral cords,
which markedly contribute to the PIPJ contrac-
tures) [9]. All of these contractile cords envelop
the digit and can be adherent around the MCP],
PIP] and distal interphalangeal (DIPJ) joint cap-
sules, further limiting full joint mobility. These
cords cause progressive fixed flexion contractures
across the involved joints and increasingly limited
joint mobility. Longstanding flexion deformities
will lead to secondary contracture of the joint,

especially the PIP].
Epidemiology & risk factors

The prevalence of DD varies by age, gender,
geographical origin and ethnicity [10]. Primarily,
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itis a disease that presents from the fifth decade
onwards but has been noted in a child as young
as 9 years old [11]. It is also a predominantly
male disease, with male:female incidence ratios
ranging between 15:1 and 5:1 depending on
the age of compared populations (the incidence
in women increases significantly with age) [4].
Primarily a disease of Northern European
Caucasians (its genetic preponderance in
Scandinavia and the British Isles people has
been postulated to stem from early Germanic
and Celtic tribal migration and resettlement)
[9], its prevalence decreases as one examines ever
more southerly European populations, present-
ing only sporadically in black African individu-
als [10,12]. It is also commonly found in white
populations in North America, Australasia and
Japan (interestingly, it appears rarely in China,
perhaps due to Japan’s historical comparative
openness to foreigners and hence interracial
genetic mixing) [13].

There is an obvious genetic component, as
observed by twin concordance studies, ethnic
and familial clustering [14]; however, the mode of
inheritance is variable: it presents as Mendelian
autosomal dominance with incomplete pen-
etrance and has also been described as show-
ing complex trait with oligogenic inheritance
(15]. DD also appears in individuals without a
known family history of DD, so-called sporadic
cases [16]. In families with a strong expression
of the disease, DD tends to present eatlier and
progress faster (often termed the Dupuytren’s
diathesis, first described by Hueston) — unfor-
tunately, these groups also tend to develop
aggressive rapid recurrence postintervention
(17]. Specific causative genetic linkage is slowly
becoming clearer: the 6cM region on chromo-
some 16q has been positively linked with DD
(16) and a gene, /RX6, found within the same
region has been noted to be upregulated in DD
(18,19]. Studies at the chromosomal level are also
starting to pay dividends: several cell culture
studies have shown chromosomal aberrations
(trisomy of 7 and 8, loss of Y chromosome [20])
although there have also been suggestions that
these findings may be due to culture amplifica-
tion of non-DD cells [18].

The etiology of DD remains complex and
without an overarching patho-etiological model
to tie all the contributing factors together
(Fieure 1). It has been linked with varying degrees
of significance to diabetes mellitus [21], smok-
ing [22], excessive consumption of alcohol [23],
elevated serum lipid levels [24], exposure to
anti-epileptic medications (previously it was

future science group

causally linked with epilepsy but this appears
to have been disproven) [25], local traumatic
injury (leading to algodystrophy) [26] and occu-
pational exposure [27.28]. It has been suggested
that some of these apparent semi-causal associa-
tions are closely linked with recurrent micro-
angiopathic ischemia, causing production of
free radicals, which in turn stimulate cytokine
release and fibroblast proliferation [29]. This
free radical theory is supported by a finding of
sixfold higher hypoxanthine levels (involved
in the production of oxygen free radicals) in
DD tissues when compared with healthy pal-
mar fascia [30]. Others have suggested that DD
pathogenic pathways may involve aberrant
immune response mechanisms and altered
wound healing [18]. Immunological alterations
associated with DD include higher autoanti-
bodies against collagen I-IV in DD patients,
which drop several months after surgical resec-
tion of the diseased tissues [31,32]; and altera-
tions in HLA antigen distribution — a 2.3-fold
increased risk of DD has been noted in those
with the HLA-DRB1*15 genotype [33], although
the statistical significance of other HLA altera-
tions remains unclear [18]. The altered wound
healing hypothesis is based on the fact that both
wound healing and DD share similar changes in
biochemistry (altered extracellular matrix pro-
tein and proteinase metabolism) and collagen
metabolism, coupled with the prevalence in DD
of contractile fibroblasts also found in active
stages of contractile wound healing, termed the
myofibroblast [18].

Cell biology

Similar to the physiological processes involved in
wound healing, DD tissues have demonstrated
increased fibroblast numbers [34], differentiation
of fibroblasts into contractile myofibroblasts
(35) and upregulated deposition of extracellu-
lar matrix proteins (especially collagen III) [36).
Luck was the first to describe the three distinct
histological stages of DD [34]. Firstly, within
the cellular, maximally biologically active pro-
liferative stage, there is local fascial fibroplasia
secondary to increased fibroblast production
— these cluster into characteristic nodules but
are not affected by any linear tissue stresses.
Next, in the involutional stage, the fibroblasts
differentiate into myofibroblasts, which form
along the palmar axes of mechanical tension:
the intracellular actin microfilaments are acted
upon by a variety of cytokines coupled with the
external mechanical tension triggering progres-
sive contractile behavior and the formation of

www.futuremedicine.com

311



Warwick, Thomas & Bayat

Patient presents with DD symptoms/signs
Palmar nodules/cords/skin dimpling, local pain/itching, digital contraction

History
DD signs/symptoms/
associated conditions

'

Examination
DD pitting/nodule/cord
Ectopic-associated diseases

etiological causative links | Tabletop test
. TT positive
; TT negative ;
Watchful waiting Asymptomatic? Eariy gtage DD Coqtractures causing Watchful waiting
Observe and return if / flexion deformity Observe and return if DD
hand function deteriorates Symptomatic?l symptomaic/progresses
\ Consider radiotherapy or Sevgrity measures
nodule steroid injection Goniometry
Functional assessment
Patient-related scoring
Extensive

e

Percutaneous needle/

Injectable collagenase closed fasciotomy

MCPJ - safer, better results

MCPJ - safer, better
results; good in multiply
co-morbid patients

1
k () Good hand

function recovered?

[ @ Limited/

total fasciectomy

|

Palpable cord

(+/- autologous fat grafting)

Impalpable cord severe disease

Dermofasciectomy
+/- open or graft

@ @ Salvage Risk of intervention
Good hand (arthrodesis or  outweighs benefit -
function recovered? amputation) do nothing

/

Good hand

©

(2]

function recovered?

]

+/- hand physiotherapy
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DD cords. Finally, in the residual phase, the
cellular elements regress leaving the inelastic,
relatively acellular, tendon-like collagen struc-
tures that cross the small hand/digital joints
causing the pathognomonic fixed flexion cord
contractures [34].

Grading

Range of movement
A quick, simple assessment of disease severity
is provided by Hueston’s tabletop test, where

Int. J. Clin. Rheumatol. (2012) 7(3)

the patient is asked to place the affected palm
flat on a tabletop; those able to do so still retain
enough palmar flexibility to allow adequate
hand function and are deemed to have early
DD not meriting intervention. More exten-
sive DD can be measured simply, objectively
and reproducibly with a goniometer, allow-
ing accurate assessment of disease progress or
treatment effect. The loss of extension in each
joint is measured, following which the total loss

(MCP]J + PIPJ + DIPJ) is summated. Tubiana
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suggested four categories of deformity — (stage
I: 0-45°; stage II: 45-90°; stage III: 90-135°
and stage I'V: 135-180°) [37]. Patients with a
severe PIP] contracture often demonstrate
associated hyperextension of the DIP] (the
bouttoniere deformity) in which the summa-
tive total extension loss is not valid. Despite
this, goniometer measurements remain useful
as they are objective and thus minimize inter-
observer variability of assessment of disease
progression. However, total extension loss is
not a patient-related measure and the correla-
tion between deformity and function is weak
38.39]. Objectively measured deformity does not
appear to capture the multifactorial nature of
patient-experienced disability. The involvement
of multiple digits, which is common in DD, can
also confound the correlation between deform-
ity and function [40].

Generic hand function scores
The relevance of patient-related outcome meas-
ures is now broadly accepted. They provide a
quantitative measurement of disease impact on
hand function and patient quality of life and
guide the appropriate timing of interventions.
There are several scoring schemes available for
measuring hand function, such as the Disability
Assessment of Shoulder and Hand (DASH)
questionnaire [41], QuickDASH [42], Michigan
Hand Score [43] and the Patient Evaluation
Measure [44]. However, these are generic, pan-
disease measures without a specific focus on
the changes found in DD and hence they are
not specific enough for the functional difficul-
ties posed by the contracture. DD may cause
only one or two functional issues in an indi-
vidual; the scoring schemes include too many
other factors so that even a large change in the

Method Ease Evidence
Difficult + Weak +
Easy +++++ Strong
+++++
Steroid +++++ +
PNF ++++ +++
Radiotherapy  + +
Fasciotomy +++ ++
Fasciectomy  ++ +++
Skin graft + +++
Collagenase  +++ F++

DD-related hand function will not influence
or alter the overall score. The creation of a vali-
dated DD-specific patient-reported quantitative
scoring system would be of considerable use in
the clinical assessment of DD in the future.

Indications for treatment
There are no clear guidelines for treatment as
the disease progresses at a different rate (which
remains unquantifiable in the absence of an
objective staging system) in every individual.
This also reflects on the variable experience of
each individual when affected by the disease.
The so called ‘tabletop test’, when the patient
cannot flatten the down-faced hand on the
table, is too basic an indicator prior to embark-
ing upon treatment. The test depends upon
hyperextensibility of the MCPJ because even a
severe contracture can be compensated in this
way. Additionally, the test does not measure the
patient’s functional difficulties despite a posi-
tive tabletop test. As a result, it is considered
inappropriate to recommend treatment that
may have adverse events and a potential risk of
deteriorating the patient’s condition, outweigh-
ing the benefits of any treatment option. Of
note, is cost implications for the private patient
or the healthcare provider, unless there is a clear
benefit from undertaking a treatment that is
shown to objectively improve the degree of
functional impairment caused by the disease.
The indications for treatment may also be
influenced by the rate of progression; a 90° PIP]
contracture is technically difficult to correct
surgically. Therefore surgery, if contemplated,
should be undertaken whilst disease is at an
earlier stage and surgically simpler to under-
take. Conversely, a 90° MCPJ contracture is
much earlier to correct so delay is not such a

Recurrence Safety Cost

High + Hazardous + Expensive +
Low +++++ Safe +++++ Cheap +++++
Unknown +++ ++++

+ ++ +++

Unknown Unknown +

++ +++ +++

++ ++ ++

+H++ ++ +

+++ +++ +

Efficacy
Ineffective +
Effective
+++++

Unknown
++
Unknown
++

+++
++++

++++

Recurrence
Low +
High +++++

Unknown
++++
Unknown
+++

++

+

++

The technique should be tailored to the individual’s functional demands and specific nature of the disease as different patients and different cords require different

treatments.
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Indications and precautions
Indicated in adults with palpable DD cord(s)

Use with caution and only if clearly indicated in pregnancy; no data available for use in breastfeeding women or pediatric patients
Use with caution in patients with clotting disorders or in those who have taken anicoagulants (except low-dose aspirin) in last 7 days

Use careful, joint-specific injection technique (as per below)

MCP joint contractures

Insert needle at point of maximum bowstringing of palpable cord
NB. Skin to flexor tendon distance = average 7 mm

0.25 ml sterile reconstituted CHC solution

Vertical needle insertion

3-point distribution of each total injection volume

PIP joint contractures

Insert needle not more than 4 mm distal to palmar digital
crease to 2-3 mm depth (NB bevel = 1.25 mm)

NB. Skin to flexor tendon distance = average 4 mm

0.20 ml reconstituted CHC solution

Needle insertion - horizontal to cord

3-point distribution of each total injection volume

Post-injection aftercare

Post-injection, wrap hand in bulky gauze dressing and elevate for the rest of day

24 h post-injection, patient returns for passive digital extension to rupture cord - use moderate pressure for 10-20 s;
if cord does not rupture, passive extension can be repeated up to three-times at 5-10 min intervals

If cord rupture is not achieved, the procedure may be repeated up to three-times at 4-weekly intervals

Following cord rupture, patients should use a night splint and perform digital flexion/extension exercises serveral

times per day for 4 months

Figure 3. Overview of Xiapex® administration technique.
Reproduced with permission from [4].

concern. The risks and benefits of each treat-
ment option should be considered as part of the
process when deciding on the most appropriate
treatment modality and surgical indications in
an individual patient.

Treatment overview

It should be recognized that DD cannot be
cured. Current treatment options merely man-
age the consequences of the disease — the devel-
opment of a contracture. The disease etiopatho-
genesis is unknown and we remain unaware of
the reasons behind initiation and provocation
of contracture of the fascial bands affected by
the disease. Better understanding of the disease
mechanism and the variability in pattern and
progression of DD may provide an opportu-
nity for development of a cure. The manage-
ment of DD, however, remains controversial,
with a broad range of treatments available:
from the purely observational (‘watch-and-
wait’) approach in those with disease not cur-
rently causing notable impairment of their hand

314 Int. J. Clin. Rheumatol. (2012) 7(3)

function to the nonoperative (e.g., radiotherapy,
steroids, injectable collagenase Clostridium his-
tolyticum), through to surgical incision (percu-
taneous aponeurotomy) or excision of DD con-
tracture cords (fasciectomy, dermofasciectomy)
and finally to surgical salvage operations (e.g.,
digital amputation).

No method is curative; all aim to palliate the
effects of DD on hand function. In addition, to
date, there has been no consensus on the precise
objective definition of recurrence, hampering
the direct comparison of the available treatment
modalities. A recent systematic review of 2155
references showed 69 papers that met inclusion
criteria, only three of which provided level I
evidence. The review authors concluded that
there was no compelling evidence to support one
treatment over another, but did note a particu-
larly high recurrence rate after needle fasciotomy
(45]. Fieure 2 suggests a treatment algorithm for
selecting the most appropriate treatment modal-
ity and Taee 1 gives a comparative relative value
assessment of each management option.

fsg
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Nonoperative treatment
Observation

DD has an uncertain prognosis. In some indi-
viduals it progresses rapidly over a period of
months, whilst in others it takes years for a small
degree of progression or remains clinically static.
None of the currently available treatments can
guarantee prevention of disease progression, nor
disease recurrence. In addition, following treat-
ment, the disease may develop de novo beyond
the treatment field or recur within the treatment
field itself. As all available treatments carry some
degree of risk, it remains sensible to observe the
disease until there is an identifiable functional
problem that outweighs the risks of intervention.

Splinting
There is no evidence that the use of a splint (either
static or dynamic) alters the rate of progression
or reverses the contracture. Furthermore, post-
operative splinting has been shown in rand-
omized comparisons to make no difference to
outcome [46,47].

Radiotherapy
External beam radiotherapy is applied over
several days until the planned dose has been
administered (usually approximately 15 Gy in
five fractions) [201]. The mechanism of action
of radiotherapy is not well understood (48] but
is thought to be effective only in the early cel-
lular stage of the disease when the fibroblasts are
actively proliferating, the expression of certain
growth factors, such as TGF- are upregulated
and the monocyte—macrophage system (involved
in myofibroblast proliferation) is activated [49].
The NICE commented in its guidance that there
is limited evidence for radiotherapy and that fur-
ther studies are needed into the short- and long-
term efficacy and safety of the treatment [201].

The evidence for radiotherapy is mainly
derived from the German literature. Betz ez a/.
retrospectively reported the long-term outcome
of radiotherapy in 135 patients over a follow-up
period of 13 years, finding 59% had stable dis-
ease, 10% showed disease regression and 31%
had progressive disease (with the primary end
point being Tubiana’s measurement of disease
stage) [48]. Of the 87 patients experiencing local
symptoms (paraesthesia, itching, tension/pres-
sure sensation) pretreatment; 16% showed com-
plete relief, 18% good relief, 32% minor relief
and 14% had no change. However, 32% showed
minor long-term radiogenic skin changes with
23% showing dry skin and grade I-II desqua-
mation, 7% demonstrating skin atrophy with
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grade II telangiectasia and 2% showing local
erythema lasting up to a year post-treatment.
Approximately 20% required secondary surgical
management, with 5% of these cases undergoing
delayed wound healing. There was no second-
ary malignancy noted. In a randomized trial by
Seegenschmiedt ez al., 129 patients were given
either 30 Gy or 21 Gy and were followed up
for 1 year. Again, the primary end point was
improvement in Tubiana classification. Both
groups demonstrated significant improvement in
scoring: 56% (30 Gy) and 53% (21 Gy) showed
disease stage regression; 37% (30 Gy) and 38%
(21 Gy) showed stable disease; 7% (30 Gy) and
9% (21 Gy) had progressive disease. Both groups
(44%) had mild acute skin effects and 5%
showed chronic skin effects (dryness, desqua-
mation, skin atrophy and sensory alteration) [49].

Pohl et al. reported on 110 patients rand-
omized to receive two different radiation doses,
finding no difference in side effects of acute or
chronic skin changes (~15% for each). There
were no efficacy end points or clear dosage
data [50].

Finally, a smaller, early series of 25 patients
by Fenney reported that 75% showed some
improvement at 2-10-year follow-up and, of
these, 25% showed full recovery, 25% partial
recovery and 25% showed only slight improve-
ment (recovery was not clearly defined) [51]. Peak
improvement occurred by 6 months and the side
effects of skin dryness or erythema were noted
(with no reference to how many subjects were

affected).

Other methods

Various agents have been tried without signifi-
cant improvement in DD digital contracture.
These include IFN-y [s2], dimethyl sulfoxide [53],
vitamin E [54], methylhydrazine [ss], allopurinol
(56], ultrasonic therapy [57], physical therapy (s8]
and calcium channel blockers [59]. Steroid injec-
tion has shown some success to date on nod-
ule resolution [60.61] and injectable collagenase
C. histolyticum on cord dissolution.

Steroid Injection
Steroid injections reduce fibroblast proliferation
and increase apoptosis in both fibroblasts and
inflammatory cells in DD [62]. There is some evi-
dence that treatment may be of clinical benefit
although steroid injections are not commonly
considered. Ketchum and Donohue reported
63 patients who had an average of 3.2 injec-
tions; 97% regressed (defined by softening and
flattening of the injected nodules) by 60-80%
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but complete resolution was rare and there was
50% recurrence within 1-3 years of the primary
injection. Complications included skin atrophy
and depigmentation in approximately 50% of
patients, resolving within 6 months of final
injection [60].

Injectable collagenase

C. histolyticum

The section on the cell biology of DD describes
the dominant role of abnormal collagen produc-
tion in DD. Therefore, direct dissolution of the
abnormal collagen is a logical and enticing treat-
ment option. It is this premise which led to the
development of a specific collagenase.

Structure & activity

Xiapex®/Xiaflex® (the UK and US trade name
respectively, hereafter referred to as Xiapex) is
a combination of two classes of purified colla-
genase C. histolyticum (CCH) that are derived
from the fermentation of the bacterium C. Ais-
tolyticum. These collagenases (AUX-1 and -2)
hydrolyse the triple helical collagen into small
peptide chains. According to the manufacturer’s
account, endogenous human collagenase then
acts to further lyse the collagen. Xiapex is least
active against type IV collagen, which is con-
tained in vascular basement membranes and
the perineurium. These structures are therefore
relatively safe; the type II collagen contained
in DD is also densely represented in tendon,
tendon sheath and ligament. These structures
are therefore vulnerable to inaccurate injection.
This risk should be mitigated by experience in
injection procedures in the hand, in the surgical
management of DD and specific training in the
use of Xiapex.

Development
Very early work with less specific clostridial col-
lagenase in Peyronie’s disease led to more specific
collagenase development [63]. Initial Phase II tri-
als by Badalamente, Hurst and Hentz [64] showed
clinical potential, which then led to Phase III
randomized efficacy studies [65,66]. These studies
supported successful US FDA and EMA approv-
alsin 2010 and 2011, respectively and this CCH

is now commercially available.

Data
CORD I study
The CORD I study [65] involved 16 centers in
the USA in a double-blind, randomized control
multicenter Phase III study with 308 patients
receiving 741 injections (444 collagenase; 297

Int. J. Clin. Rheumatol. (2012) 7(3)

placebo). Approximately 64% of the colla-
genase group and 6.8% of the placebo group
had a correction to within 5° of neutral (p >
0.001). The overall range of movement improved
from 43.9° to 80.7° (CCH) and 45.3—49.5° (pla-
cebo). 96.6% had an adverse event (CCH) ver-
sus 12.2% (placebo), although most were trivial
and transient (swelling, bruising, injection-site
pain, axillary tenderness) there were three major
adverse events: two flexor tendon ruptures and
one case of complex regional pain syndrome

(CRPS).

CORD Il

The CORD II [66] was a double-blind, ran-
domized control trial of 66 patients from five
Australian centers. There was a 70.5% decrease
in joint contracture to within 5° of neu-
tral (CCH) compared with 13.6% (placebo;
p < 0.001). The mean increase in movement
was greater in the CCH group (35.4°) than in
the placebo group (7.6°% p < 0.001), with only
one major adverse event of a flexor tendon pulley
rupture (no flexor tendon ruptures or allergic
reactions were noted).

Administration

Experience in the surgical management of DD
and formal training in the administration of
collagenase is mandatory. A technical overview
is provided in Ficure 3. The drug is provided in
two vials, one containing CCH as a lyophilized
powder and the other containing a sterile dilu-
ent. The contents of the vials are mixed and the
reconstituted drug is administered by careful
injection into the palpable cord. The injected
volume is small (0.2 ml into PIP] contractures
to 0.25 ml into MCPJ contractures) and accurate
injection is essential. After administration, the
cord may passively rupture overnight prior to
any manipulation. More usually, the following
day the digit is passively extended — the enzy-
matically weakened cord contracture generally
ruptures on digital extension, however, a second
or third injection, given at least 30 days apart,
is sometimes required. At present, the manu-
facturer suggests only one cord to be injected
at each clinic visit. Also, their protocol suggests
a night splint to be worn and daily prescribed
hand exercises to be undertaken for 4 months
following successful treatment.

Recurrence

Watt, Curtin and Hentz followed up eight
patients for 8 years post-Xiaflex injection (how-
ever, not all cases had received the same CCH
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dose) [(67]. Two patients (with MCPJ contrac-
tures) had no recurrence. Of those with recur-
rence, four MCPJ contractures worsened from
9° from full extension at 1-week postinjection to
23° at 8 years and two PIPJ contractures wors-
ened from 8° from full extension at 1 week to
60° at 8 years.

The latest unpublished data presented at the
American Society for Surgery of the Hand [63)
showed a recurrence rate at 2-5 years post- CCH
injection of approximately 13% for MCPJ and
34% of PIPJ contractures.

Side effects & complications

Combined results of the CORD I and I studies
found that bruising occurred in 70% and hem-
orrhage in 38% of the injection sites. Skin tears
occurred in at least 5%. A rare but important
complication was flexor tendon rupture, occur-
ring three times across Phase I, IT and I1I studies
in 1082 patients (0.3%). This was due to the
similar collagen types in both tendons and DD,
with presumed inadvertent injection too deeply,
directly into the flexor tendon. These ruptures
all occurred when injecting within the proximal
phalanx for PIPJ contractures. It is now recom-
mended that the injection be given no more than
4 mm distal to the proximal flexion crease of the
finger to avoid this complication.

Other rare complications included a single
presentation of CRPS (0.1%) and one digital
nerve injury (0.1%) in the 1082 patients in the
two Phase I1I trials.

Immunogenicity

At 30 days after the first injection of Xiapex,
antibodies against AUX-1 (92%) and AUX-2
(86% of patients) were detectable. After four
injections, all patients had high antibody tit-
ers against both AUX-I and -II. Neutralizing
antibodies to either AUX-I or -II were detected
in 10 and 21%, respectively. However, these
immunogenic responses did not appear to cor-
relate with clinically important side effects.
Mild pruritis occurred in 15% and at least
5% demonstrated injection-site edema, local
pain, localised erythema, peripheral swelling,
upper limb and axillary pain, lymphadenopa-
thy and associated nodal tenderness. All side
effects were deemed to be mild and transient.
Despite the lack of anaphylaxis so far (in any
trials to date and since the increasingly wide-
spread commercial usage of the drug), severe
allergic reaction remains a possibility (and thus
countermeasures should be available prior to its
administration).
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Surgical management

Percutaneous needle fasciotomy
This procedure involves the physical disruption
of a discrete DD cord via multiple needle passes
through the cord fibers [69]. The skin is anesthe-
tized with ethyl chloride or with a small bleb of
intradermal lignocaine; however, the digit itself
should not be anesthetized to enable sensation
of proximity to the digital nerve. A fine needle
is passed through the skin and into the cord,
with the patient being asked to gently flex and
extend the digit prior to cutting with the needle
to ensure there is not over-penetration into the
underlying flexor tendon. The cord is ‘peppered’
repeatedly with the needle (i.e., pierced multi-
ple times around the puncture-site region), the
finger being held passively in extension to main-
tain tension within the fascial cord. The ten-
sion reduces risk to the underlying digital nerve
and flexor tendon whilst inducing rupture when
enough collagen fibers have been disrupted.
Several digits can be treated at the same time [70].

The advantage of percutaneous needle fasci-
otomy (PNEF) is rapid recovery and the low cost
of a simple office-based intervention. In the only
randomized study (n = 166), van Rijssen et al.
compared PNF to open fasciectomy, finding 63%
improvement in the total passive extension defi-
cit with PNF and 79% improvement with open
fasciectomy; the complication rate for PNF was
0% compared with 5% for surgery [71]. Recovery
of function was quicker for PNF, with full hand
use at 1 week post-PNF versus 27-56 days post-
limited fasciectomy [71]. In other studies, a 72%
early ‘improvement’ in 171 patients was reported
(72], and Badois ez al. reported an 81% improve-
ment in 138 patients (73].

Digital nerve & tendon damage

The risk varies between studies from 0% [71,72,74]
to 2% [73). The injuries were, with one excep-
tion, from digital rather than palmar needling.
This higher risk with digital PNF and the
consistently better results in the literature for
MCTPJ versus PIP] contracture release suggest
that the technique is best reserved for MCPJ]
contractures [75,76].

Skin tears

Badois ez al. reported skin tears in 16% of
138 patients [73]; van Rijssen and Werker
reported tears in 46% of 60 patients [76].

Recurrence

As the cord is only ruptured rather than fully
removed, the recurrence rate is substantially
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higher than other modalities. Prospective stud-
ies report a recurrence requiring surgery of 20%
at 2 years [74], 65% at 33 months [76], 58% at
3.2 years [77], 41% at 5 years [72], and 50% at
5 years [73].

The NICE [202] and recent authors [74] sup-
port the use of this technique as it is simple and
safe, particularly for older patients unsuitable for
more major surgery.

Closed fasciotomy
This is a very similar technique to PNF, using
small single scalpel stab incisions rather than
multiple needles passing through a discrete DD
cord under local anaesthetic. Unsurprisingly,
again this is more suitable for the MCP]J rather
than PIPJ contracture, with approximately 43%
recurrence of MCP]J contractures at 5 years. [75,78]

Fat grafting

Hovius et al. recently described an extensive per-
cutaneous aponeurotomy coupled with filling
of the resultant defect with autologous fat aspi-
rate. The rationale behind this method was the
known positive regenerative fat stem cell effect
in softening scars, the possible ‘fire break’ effect
of a fat graft between the ruptured DD cord fib-
ers and the provision of replacement subcutane-
ous fat bulk to the deficient DD-affected areas
(79]. In 99 patients, flexion contracture improved
from 37 to -5° from neutral at the MCP] and
from 61 to 27° from neutral at the PIPJ. Around
95% of patients were satisfied and normal hand
use resumed within 2—4 weeks. Complications
included one digital nerve injury, one post-oper-
ative wound infection and four cases of CRPS.
Follow-up in this study was only 44 weeks, so
longer term durability and its role compared
with other techniques needs further study [79].

Limited fasciectomy,

dermofasciectomy & grafting

These open techniques involve variable removal
of the macroscopically involved fascia; in lim-
ited fasciectomy only apparently diseased fascia
is resected; whereas in dermofasciectomy all
diseased palmar fascia is excised along with any
overlying involved skin. It is postulated that the
potential for recurrence in limited fasciectomy
is harbored in residual fascial connections to
the skin and within the lateral digital sheets, to
which access is restricted. The extent of limited
fasciectomy resection is variable, depending on
the preference of the surgeon and the distribu-
tion or severity of the disease. One or several
small segments can be removed through small

Int. J. Clin. Rheumatol. (2012) 7(3)

incisions, breaking the continuity of the cord
(80]. Alternatively, the entire macroscopically vis-
ible cord is removed. The degree of correction
correlates with the preoperative deformity [81].
Some surgeons also utilize adjunctive release of
the contracted PIPJ capsule. However, whilst
increasing correction perioperatively, this may
cause pain, stiffness and joint instability, with
no strong evidence of durable postoperative cor-
rection [82].

Dermofasciectomy was first recommended by
Hueston in 1984. Excision of the skin as well
as the underlying diseased fascia allows removal
of all the DD collagen filaments extending
between the DD fascia and skin, minimizing
the risk of recurrence [83]. The resultant skin
defects can be primarily closed, partially left
open to close by secondary intention, such as
the McCash technique or grafted with either
autologous skin or with a growing number of
biosynthetic or biological skin substitute grafts.
The literature demonstrates low recurrence rates
following dermofasciectomy with skin grafting.
Tonkin ez al. reported no appreciable recurrence
over 9-90 month follow-up in 35 patients [84].
Armstrong et al. reported a recurrence rate of
11.6% out of 103 sampled patients at mean
follow-up of 5.8 years [ss]. Brotherston ez al.
reported 0% recurrence in 34 patients at mean
follow-up of 100 months [86]. While there are
no randomized studies (to remove case selection
or technical skill bias), these results suggest a
reduced recurrence compared with any other
needle or surgical intervention.

Skin closure

The palm can be primarily closed or left par-
tially open to heal by secondary intention [s7].
Clinical experience shows that small defects in
the digits will also heal uneventfully when left
open. There are several ways to close the skin,
including Z plasty (s8], broad laterally based V
incisions [89], V=Y advancement flaps [90] and local
rotation flaps [91]. A randomized comparison of
longitudinal incision closed with Z-plasties or a
modified Bruner incision closed by V=Y plasties
in 79 patients found a nonsignificant difference
in recurrence rates at 2-year follow-up (33%
with modified Bruner; 18% with Z-plasty) [92].
In another comparison of closure technique,
79 patients were randomized to either open fas-
clectomy with primary Z-plasty closure or dermo-
fasciectomy with insertion of a ‘firebreak’ graft (a
full thickness skin graft that is postulated to break
the line of DD recurrence via excision of over-
lying presumed-diseased skin and interposition
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of healthy skin graft that blocks disease spread)
(83]. No significant improvement was noted in
recurrence rates at 3 years with fire-break grafts
over Z-plasty closure [93]. In another randomized
comparison of direct closure of a transverse pal-
mar wound versus full thickness hypothenar
skin graft insertion in 27 patients, a significantly
improved recurrence rate at a mean of 2.2 years
was noted (50% recurrence in primary closure
group vs 15% in the grafted group) (94]. Finally,
as an alternative to skin grafting in advanced DD
with post-fasciectomy digital skin defects, simple
local transposition flaps, such as the Jacobsen flap,
have been found to be very effective [o1].

Recovery rates

Return to work is important, particularly when
comparing treatments. Percutaneous techniques
are likely to have an important clinical advantage
in this regard. Tonkin et al. reported a return
to manual work at 8.5 weeks for fasciectomy
(compared with 8.9 weeks for skin grafts) and
3.8 weeks for clerical work (compared with
5.7 weeks for skin grafts) (84].

Complications

Commonly noted surgical complications include
pain, infection, scarring, bleeding, hematoma
formation, damage to nerves or blood vessels
and CRPS. The digital nerves are vulnerable in
DD surgery: authors have reported nerve injury
in 1.9% [95], 5% [71] and 7.7% respectively (96]. In
a study of 253 patients, Bulstrode ¢z a/. reported
six nerve injuries, one arterial injury, 24 infec-
tions, six cases of CRPS and five hematomarta;
the complication rate appeared to correlate with
deformity [97]. Denkler reviewed the English
literature and found that arterial injury is ten-
times more likely, and nerve injury five-times
more likely, with surgery for recurrent disease
than for primary disease [98].

Recurrence

The reporting of recurrence is confounded by
the absence of a clear definition of recurrence.
Furthermore, it can be difficult to distinguish
between recurrence (return of disease in a pre-
viously treated site) or extension beyond previ-
ously treated margins (appearance of disease in
a new site). Some might regard recurrence as
the mere appearance of another nodule in the
treated site; others might expect further treat-
ment before defining recurrence. Standard lit-
erature definitions, and more randomized trials
with prolonged follow-up, would help com-
pare recurrence rates between treatments. It is
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generally held that recurrence increases with
time; a systematic review by Becker and Davis
reported recurrence rates of 0-71%. Bulstrode,
Jemec and Smith reported recurrence in 33%
of patients followed up for 9.4 years [97); and,
Tonkin [84] reported 46.5% recurrence at a mean
follow-up of 38.8 months.

Postoperative splinting
There is no clear evidence that splinting is needed
after surgery. Identification of which patients
may benefit from splinting and the duration of
any such treatment is arbitrary and is a matter
of clinical judgment by the surgeon and hand
therapist.

Salvage procedures

Severe contractures that have failed to respond
to surgery, or those which have recurred despite
skin grafting, may be considered for a salvage
procedure: either joint arthrodesis or digital
amputation. The goal of arthrodesis is to fuse
the affected joint, usually the PIP], into a better
functional position [99). Without gaining such
a position, the patient hand function and thus
quality of life, is greatly impaired and amputation
must be considered [38]. Once all other DD man-
agement options have failed, partial or complete
digital amputation can be a positive step, allow-
ing the unaffected fingers to be freed for use in
daily activities such as writing, personal hygiene
activities and sports, reinvigorating patient qual-
ity of life. However, the side effects of amputa-
tion — cold intolerance, phantom pain, terminal
neuroma, grip weakness and the psychological
reaction should not be underestimated.

PIP contracture
Prolonged deformity of the PIP joint because of
a cord passing in front of it can lead to secondary
contracture of the PIP joint. The PIP joint may
still not straighten following thorough surgical
removal of the DD tissues. The management of
this is controversial. The PIP can be released but
that may lead to pain, recurrence, slower rehabil-
itation and, on occasions, hyperextension laxity.
Although there is no consensus, many surgeons
will accept the correction achieved by removal
of the Dupuytren’s cord without need for further
surgical attention to the PIP joint, whereas oth-
ers will release the joint [100].

An external fixator is a technique that has
been proposed as a potential method of correct-
ing PIP flexion contractures and can be used
either before or after the formal Dupuytren’s
surgery [101].
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History

Conclusion & future perspective
Our understanding of the complex basic science
and new management options of this prolific,
fibroproliferative disorder have increased dra-
matically over recent years. Despite this, the
gold standard treatment remains the same as
that previously suggested when the disease was
first discovered (surgical excision of the diseased
palmar fascial cords). New nonsurgical options,
such as injectable collagenase, give hope that the
management of this disorder will show increased
ease of treatment administration and extension
of disease-free remission periods prior to the
often inevitable disease recurrence and may also
provide decreased treatment-associated morbid-
ity and healthcare costs.

The disease still remains incurable and
this will continue to be the focus for future

First described by Platter in 1614, then in 1822 by Cooper.

Popularized by Dupuytren in 1834.

Benign progressive disease of the palmar fascia.

Associated with fascial disease in the foot (Ledderhose’s) and penis (Peyronie’s).

Epidemiology & risk factors

Male predominance in younger patients.
More prevalent in Northern European caucasians.
Variable genetic penetrance, worse in those with Dupuytren’s disease diathesis (originally described by Hueston).
Complex etiology, associated with diabetes, anti-epileptic medications, trauma, alcohol consumption and hyperlipidemia.

Cell biology

Increased fibroblast numbers and activity.

Three stages of disease formation (Luck’s hypothesis) — local fascial hyperplasia, differentiation into myofibroblasts, and finally
developing into hypocellular collagen cords.

Grading

Tabletop test (originally described by Hueston).
Total loss of extension measured with goniometer (advocated by Tubiana).

Hand function scores.

Nonoperative treatment

If no functional problems, perform regular observation rather than treatment.
Steroid injection can reduce nodules.
Radiotherapy may reduce progression but evidence is weak.

Collagenase Clostridium histolyticum (Xiapex®).
— Temporary side effects common but important effects rare.
— 20-30% recurrence at 3 years.
— Lyses collagen in Dupuytren’s tissue.

Surgical management

research. Despite important recent progress
in coalescing the ever-growing basic scientific
understanding of the mechanisms underlying
DD into a cohesive pathophysiological dis-
ease model, there are still questions that need
answering: What actually causes DD? Can we
design a DD-specific measure that correlates
objective deformity with patient-perceived
hand function? What is the most cost-effective
management option in the current treatment
armory? Can we create a drug that inhibits
the contractile actions of myofibroblasts?
Could we use our understanding of the genetic
basis of the disease to prevent disease onset
in those with familial Dupuytren’s diathesis?
Could the creation of an overarching patho-
etio-physiological model allow us to develop a
disease cure?

65-70% have a full correction; highest success in cords across metacarpophalangeal joints.

Percutaneous needle fasciotomy — high early success rate and complications rare; but high recurrence rate; particularly suitable for tight
cords across metacarpophalangeal joints in lower-demand patients.

Closed fasciotomy — simple but high recurrence.
Fasciectomy — varying amounts of tissue can be removed; surgical complications may occur; different techniques available for skin

closure.

Dermofasciectomy and skin grafting — lowest recurrence rate but complex surgery.
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Until these questions are answered, the
clinician is left with a broad range of effec-
tive extemporizing treatments to choose from,
which can allow a patient-centerd approach to
the successful management of DD.
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