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Introduction

Dupuytren’s disease (DD) is a disease in every sense of the word. This means that a cure is not likely to
be achieved with surgery alone. The origin of the nodules and contractures is unknown. Some patient
have clinical features of a diathesis with more severe expression of fibrosis [1]. The more severe forms of
DD usually present with extensive involvement of both hands in several finger rays and with higher
recurrence rates after surgical correction of the contractures. The surgical technique does not predict
recurrence and the removal of all affected fibrotic tissue, does not guarantee indefinite ‘healing’ of DD [2].

In this chapter, we highlight the non-operative treatment methods, except those addressed in other
chapters (radiotherapy, splinting, minimal invasive techniques such as needle fasciotomy, collagenase
injections or segmental fasciotomy. Here, we highlight current and future options of disease control with
pharmacotherapy. The adjuvant techniques of fat grafting and external fixators are also treated in this
chapter.

Pharmacotherapy

Why pharmacotherapy?

In the biology of DD, as discussed in an earlier chapter, the key is the activation of the fibroblast. If
‘activated’, it then turns into a myofibroblast phenotype with contractile properties and the ability to
produce collagen [3]. By a creeping substitution process, the contractures seen in Dupuytren’s D isease
are static and can become severely disabling for the hand function. It is unclear if the myofibroblast is de-
activated or disappears by apoptosis once contractures are established and appear stable.

The pathways of activation and possible de-activation (or apoptosis) of the (myo-)fibroblasts are the
subject of numerous ongoing laboratory studies [4]. Both in vivo and in vitro research lead to a
continuously increasing knowledge of growth factors and their receptors that may steer the cell cycle,
migration, proliferation, (in-)activation and apoptosis. Evidently, the addition of certain products to
influence these processes, may lead towards future pharmacotherapy, in which medication (systemic,
topical lotions or injection) may one day become available to improve surgical outcome, prevent
recurrence or even reverse contractures in DD.

How can pharmacotherapy be delivered?

Drugs can be administered topically, by injection or implantation or systemically
(peroral/intravenous/intramuscular administration). The easiest applicable method is preferable since the
patient will be more compliant if administration is easy and user friendly. The most local and non-invasive
manner of drug administration is preferred. By avoiding systemic administration, side effects will usually
be more limited. Finally, if surgery (for instance the implantation of a drug carrier) can be avoided, the
induction of scar tissue formation and thus new fibrotic processes can be avoided (as well as the burden
of surgery to the patient). Collagenase injections, as discussed in the next chapter, act as an enzymatic
fasciotomy, with little disease modification but rather symptomatic treatment of the established
contractures. Disease modifying injection therapy as corticosteroids may be an option in future disease
control.
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What do we know? A literature review

What is currently known on pharmacotherapy in DD? A thorough literature review reveals sparse
research evidence. Numerous pharmacotherapeutic options are suggested and most of these can be
categorized as anti-inflammatory drugs (assuming DD to be a chronic inflammatory process), anti-mitotic
treatment options (DD as a neoplasm) and other pharmacological targets such as hormonal therapy. The
available reported research on pharmacotherapy in DD is reviewed below.

Steroids

Oral steroids

Baxter and colleagues were the first to report on cortisone in DD in 1946 [ 5]. Based on the beneficial
effects in rheumatoid arthritis, they injected the nodules in 5 patients, but saw no improvement. Both
intramuscular and oral administration of cortisone in 3 patients was unsuccessful either clinically or
histologically after surgical removal. Lastly, they administered cortisone combined with surgery in 4
patients and found no side effects and good clinical outcome, which they attributed to the cortisone
administration.

In 1951 Tilley and McDonald first reported on the postoperative administration of corticoids after surgery
for DD in a study of 19 patients, of whom 7 patients received 200–400 mg oral cortisone after
fasciectomy pre- and/or postoperatively in varying time-intervals [6]. The excised palmar fascia was
histologically examined and no differences were found. Although a control group was used, the study
had too many variables and was far from level I, but since the authors did not find a difference, they
advocated not using cortisone and even stopping examining the option in DD.

In 1954, Bernstein and colleagues reported on postoperative cortisone treatment in DD in 14 cases [ 7].
Back then, total fasciectomy was popular, but recurrences were still seen and remained worrisome.
Cortisone was thus introduced in the realm of therapy around 2 years earlier to retard the development of
connective tissue and inhibit the formation of granulation tissue. Repeated parental and intralesional
infiltrations, next to oral medication (100–200 mg cortisone daily) were administered. Postoperative
systemic cortisone was administered from day 7 for 3 weeks after surgery. Results were promising;
mobility seemed facilitated without wound healing problems even a year after cessation. Bernstein
mentioned ‘remission’ state if the patient remained without symptoms of contracture. Back then, fibrosis
diathesis was unknown and evidently, no differentiation amongst patients was made. An inflammatory
background of DD was suspected and it was compared with rheumatism.

In 1999, Meek et al reported on a possible mechanism for steroid disease control in DD as a chronic
inflammatory process [8]. They focused on the critical role of TGF-beta in fibrosis and the transendothelial
migration of inflammatory cell populations and advocate further research for clinical use of
immunomodulation of DD, since they are strongly convinced that steroids may offer a therapeutic
intervention to prevent recommencement of the inflammatory process and subsequent fibrosis after
surgery for DD.

Steroid injections

Based on the experience of steroid injections in hypertrophic scars and keloids, injecting the nodules in
DD and Ledderhose’s Disease with corticosteroids such as Triamcinolone was proposed. This can be
used both as a separate procedure and as an adjuvant therapy in percutaneous needle aponeurotomy.
Triamcinolone degrades the insoluble collagen in hypertrophic scars and keloids to salt-soluble collagen,
which is absorbed by the body and excreted [9]. In 1985, Pentland and Anderson reported on a
successful case treatment with 5 consecutive monthly intralesional injections with steroids (40 mg/ml) in
recurrent plantar fibrosis [10].

Trojian and colleagues suggested the use of Triamcinolone acetonide injection in isolated nodules
without finger contracture to prevent progression, cord development and finger contracture [11]. However,
hard evidence for this is still lacking. This suggestion was based on the work of Ketchum and Donahue,
who reported on 63 patients with only mild nodular forms (no contractures), treated with intralesional
steroid injections with a 97% success rate [12]. Nodules softened or flattened and this was considered
disease regression. In 50%, nodules recurred 1 to 3 years later and treatment was repeated if needed.
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However, they did not see any success in contracture treatment and since only Tubiana stage 1 patients
were included, fibrosis diathesis was likely to be low in the investigated population. Al-Qattan commented
that since triamcinolone is known to decrease the alfa2-macroglobulin, a potent inhibitor of collagenase, it
actually increases the intrinsic collagenase activity in DD. He therefore suggested comparing
collagenase injections with steroid injections [13].

Three years after their report on the possible role of steroids in Dupuytren’s treatment, Meek and
colleagues studied the role of programmed cell death in steroid treatment. They found that steroids
reduced specific Dupuytren’s fibroblast proliferation with increasing rates of apoptosis of both fibroblasts
and inflammatory cells but not of palmar fascia and fascia lata cells [14].

In 2012, McMillan and Binhammer presented a randomized controlled trial on steroid injection during
needle fasciotomy in 47 patients [15]. Although the amount of triamcinolone acetonide did not correlate
with the mobility improvement, it appeared to increase significantly the 6-month follow-up clinical result
compared to placebo injections.

However, due to reported complications of dermal atrophy, skin depigmentation and sporadically reported
tendon rupture, the routine use of these injections is not recommended [16]. These findings are similar to
the ones in La Peyronie’s Disease [17], [18].

Topical steroids

Shelley and Shelley reported briefly in 1993 on the successful outcome of topical treatment of
Dupuytren’s Disease in 6 patients, mostly in nodular regression [19]. In the Lancet, Freeman responded
to Shelley that topical 0.05% clobetasol propionate cream twice daily and 0.05% tretinoin cream once
daily in Dupuytren’s Disease himself without success [20]. Therefore, the only reports are levels of
eminence based evidence and case series.

Interferon

In 1994, Pittet and colleagues investigated the effect of gamma-interferon, a cytokine produced by T-
helper lymphocytes, known to decrease fibroblast replication, activation and collagen production [21].
Based on experience with scar tissue management, they injected the interferon in 14 Dupuytren’s
patients within nodules and sizes decreased, as did their symptoms. Sanders et al. demonstrated
decreased myofibroblast contractility in Dupuytren’s fibroblasts, as in control tissue in collagen lattice
models [22]. Tomasek and colleagues suggested that interferon gamma may potentially be used in
nonsurgical therapy DD [3]. Similar effects have been found in La Peyronie’s Disease: interferon injection
in plaques can inhibit fibroblast proliferation, decrease extracellular matrix production and increase the
production of collagenase [23]. This leads to clinical improvement of the penile curvature and decrease of
the plaque size [24].

Colchicine

The effects of colchicine were first studied by Dominguez-Malagon et al. in 1992, were the drug was
administered in 3 patients, 1 with Dupuytren’s Disease [25]. Tumor size was reduced and contracture
improved. Ultrastructural changes indicated desactivation of myofibroblasts and reduced collagen in the
affected tissues. Colchicine is known to induce collagenase activity and to decrease collagen synthesis.
Akkus et al. attempted oral administration of colchicine for 3 to 5 months in 24 patients with Peyronie’s
Disease in 1994 and in this very similar fibrosis affection, some promising results with improving penile
curvatures. However, the concomitant Dupuytren’s contractures in these patients, did not improve [26].

Cytostatic drugs

Jemec and colleagues in 2000 studied the in vitro effects of 5-FU on Dupuytren’s myofibroblasts [27]. 5-
FU is a cytostatic drug known to inhibit thymidylate synthase, which inhibits thymidine synthesis, needed
for DNA synthesis. They demonstrated an inhibitory effect on proliferation and differentiation of
myofibroblast cell cultures, harvested from Dupuytren’s tissue. They based their idea on the use of 5-FU
in scar tissue management of the eye in glaucoma surgery and advocate further research on the possible
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usefulness of this agent in DD. Bulstrode initiated a RCT in 15 patients with intra-operative 5 minutes
topical 5FU versus placebo application and although no complications were encountered, the beneficial
effect was not significant [28].

Kraljevic and colleagues reported the anti-proliferative drug effects in patients operated on for
Dupuytren’s contractures. They found a short-term beneficial effect of an N-sulfonylpyridimide
derivative, lost after 6 and 14-day treatments. Amidino-substituded bezimidazo quinolone also appeared
to exert a non-specific anti-proliferative activity [29].

Verjee and colleagues reported on TNF (tumor necrosis factor, a cytokine implicated in tumor regression)
as a possible therapeutic target to down-regulate myofibroblast differentiation and activity in early DD.
Based on their experimental findings on cultured myofibroblasts of Dupuytren’s nodules, they suggest
that local injection of anti-TNF may prevent progression to contractures [30].

Reproductive hormones

Since they demonstrated that androgen receptors are expressed in the myofibroblasts of Dupuytren’s
nodules, Pagnotta investigated the effect of 5 alfa-dihydrotestostereone on cultured cells in 2003 [31].

Tamoxifen is a synthetic non-steroidal anti-estrogen known to modulate the production of TGF beta. It is
primarily used in breast cancer in female patients, but it has also been applied in males with breast
cancer, gynaecomastia, prostate cancer, and acromegaly [ 32]. Generally it is well tolerated, but side
effects include gastrointestinal distress and alopecia [33]. In these pathologies, treatment strategies
include low-dose tamoxifen (30 mg orally per day) and high-dose tamoxifen (60–120 mg orally per day).
Furthermore, it has been used in the treatment of aggressive fibrotic diseases, for example, idiopathic
retroperitoneal fibrosis, and recurrent desmoid tumors [34], [35], [36], [37],[38]. They found an increased
fibroblast activation and proliferation with secondary down regulation of the androgen receptors. Kuhn et
al suggested with their in vitro work on Dupuytren’s myofibroblast contractility, that tamoxifen might be of
value in the treatment of DD as they demonstrated a decrease in TGF expression and in contraction rate
in fibroblast cultures on collagen lattices, harvested from Dupuytren’s affected fascia and carpal tunnel
affected fascia as a control [39]. In response to the suggestions of Kuhn, a level I clinical trial in high
fibrosis diathesis patients with DD was undertaken. Tamoxifen appeared to improve short-term outcome
of segmental fasciectomy[40]. However, the beneficiary effect was lost within 2 years and the side effects
of this drug may not allow for longer therapy endurance or investigation [41].

In the treatment of hypertrophic scars, the topical application of Tamoxifen has been proposed [ 42].
Toremifene, a chlorinated Tamoxifen analog, was administered by means of methylcellulose in an animal
model for melanoma [43]. Theoretically, side effects of these products will be less in topical treatment,
since the plasma concentration will never be as high in systemic therapy [44]. However, there are
currently no published data about its use in DD.

Verapamil

There are anecdotal reports of the local use of Verapamil 15% gel  to the nodules. Verapamil is a
calcium channel blocker and fibroblasts need calcium to produce collagen. Theoretically, this medication
could decrease the collagen production and increase the collagenase activity. There is no hard evidence
on this treatment method [45].

In Peyronie’s Disease, verapamil injections  into the plaques are widely used with a standard injection
dose of 10 mg given every 2 weeks for 12–24 weeks, which is safe and well tolerated [46], [47], [48], [49].
Nicardipine is another calcium channel blocker that has shown good results in La Peyronie’s Disease
[50]. However, other studies have shown that calcium channel blocking injections may have a less
beneficial outcome [51], [52].

Benzodiazepines

Opinion on the coexistence of DD and epilepsy differs. Many authors suggest that phenobarbital, a
common anti-epileptic drug, may have a role in both genesis and development of DD. Prolonged
administration of Phenobarbital may have an associated risk of developing DD, presumably mediated
through the peripheral stimulation of tissue growth factor [53]. Tripoli and colleagues suggested a dose-
dependent evolution after surgery in 3 patients, which improved after carbamazepine substitution [54].
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Other suggestions – miscellaneous

With the identification of basic fibroblast growth factor in Dupuytren’s tissue, Lappi et al. suggested in
1992 that saporin as a ribosome-inactivating protein may be cytotoxic to cells with the FGF receptor as
in Dupuytren’s myofibroblasts, but no clinical trial has been reported [55].

In 1996, Rayan and Tomasek investigated different pharmacological agents on Dupuytren’s
myofibroblasts in vitro as collagen lattice contraction essays [ 4]. They found possible promoting effects of
lysophosphatic acid and in a lesser amount also of angiotensin II, serotonin and prostaglandin F2
alpha. In contrast, the in daily practice commonly used calcium blockers nifedipine and verapamil, and
also prostaglandins E1 and E2  seem to inhibit contraction. Knobloch hypothesized in 2009 that N-
acetyl-L-cystein and ACE inhibitors may be helpful in reducing recurrence in DD, but no clinical trial was
reported [56].

Bains formulated the hypothesis that based on the knowledge of fibroblast proliferation in wound healing
and vascular surgery (arterial grafting), with the resemblance of myofibroblasts of smooth muscle
phenotypes, treatment with VEGF as a protein or via gene therapy, may be of value in DD management
[57].

Recently, Kang and colleagues added relaxin to the possible targets. The relaxin gene responsible for
the production of the naturally occurring hormone relaxin with its antifibrogenic effect, regarded as the
pregnancy hormone facilitating gestation, childbirth and lactation and related to the insulin family of
peptides, has been investigated in the laboratory possible target in DD [58].

Numerous topicals are used in the treatment of DD, but hardly any trials are reported. Emelife and
colleagues [59] recently reported on a topical vasodilator, nitroglycerin in 2 cases, after surgery to
prevent recurrent scar formation. Vitamin E has been suggested anecdotally to have beneficial effects on
Dupuytren’s contractures based on theoretical free radical oxygen scavenging effects as well as capacity
for immune system modulation, but no significant clinical evidence has been reported. However, highly
dosed intra-oral vitamin E may carry a significant side-effect risk [60]. In Peyronie’s Disease, it is widely
used because of low cost and absence of significant side effects. It can provide some pain relief in the
acute phase of Peyronie’s Disease and alleviate psychologic distress caused by this condition [61], [62].

Fat grafting

In the quest for other, minimal invasive techniques in the treatment of DD, Hovius and colleagues
proposed a method of injecting an autologous lipoaspirate after percutaneous aponeurectomy [63]. They
suggested this as an alternative to collagenase injections to avoid the disadvantages of an extensive
inflammatory reaction and the risk of tendon damage. Given the positive effect of fat grafting in softening
scars in other clinical conditions, the addition of fat grafting is supposed to decrease the recurrence rate.
Prior to the aponeurotomy, fat is harvested from the abdomen or thigh using manual liposuction. The
aponeurectomy itself is performed by a large number of small puncture wounds, working progressively
from proximal to distal, in a wide area around the cord, thus releasing the skin completely from the
underlying cord while gently extending the finger. This creates a space where the lipograft can be
injected. Postoperatively, an extension splint is used at night for up to 20 weeks. The whole procedure
takes about the same amount of time as an aponeurectomy (1 to 1.5 hours). During follow-up, the clinical
aspect of the operated skin was more or less the same as normal skin, including the normal soft
subcutaneous fat tissue. This is in contrast with most other procedures including fasciectomy. Reported
complications are similar to other procedures, namely digital nerve injury, infection and complex regional
pain syndrome. However, these seem to occur mostly in hands that have been previously operated apon.
Recovery time was remarkably short, with most of the patients regaining use of the hand approximately 1
week after surgery. This procedure yields about a 30–40° increase in extension in both the proximal
interphalangeal and the metacarpophalangeal joint at a follow-up of more than 40 weeks, has very high
patient satisfaction; previously operated patients apparently prefer this to a fasciectomy. The possible
mechanism behind this technique is the re-establishing of subcutaneous fat tissue in the hand, thus
creating an interposition between the skin and the palmar fascia. Furthermore, the properties of the
abdominal fat, which are different from the subcutaneous tissue in the hand, and the presence of stem
cells with regenerative potential, may decrease the risk of recurrence. Fat grafting has already proven its
beneficial effects in other clinical conditions, for example in radiotherapy and around chronic ulceration
based on these principles [64], [65]. In vitro research has demonstrated that adipose-derived stem cells
inhibit the contractile myofibroblast in DD. These stem cells seem to reduce the contraction of
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myofibroblasts in Dupuytren’s nodules, decrease the expression of alpha-smooth muscle actin and even
inhibit the proliferation of myofibroblasts. Stem cells derived from bone marrow do not seem to have the
same properties [66]. Similar results have been obtained in Peyronie’s Disease [ 67].

PIP external fixator

The proximal interphalangeal (PIP) joint remains one of the main causes of unsatisfactory results in the
treatment of DD [68]. Extension splinting may improve the correction obtained in operative release [ 69].
During elongation of the palmar fascia, the tissue is reorganized. Microscopically, the collagen fibrils
become more aligned in fibres parallel to the stretching force. Fibroblasts and myofibroblasts with a high
biosynthetic activity and oxytalan-like microfibrils become aligned along these collagen fibres. This is a
clear different organization compared to the usual cords and nodules in DD [70]. The underlying
mechanism is believed to be an increased turnover of collagen, with changes in the cross-link profile. An
increased amount of degradative enzymes: metalloproteinases, collagenase, gelatinase and cathepsins
B and L, was demonstrated in tissue after soft tissue distraction and probably caused by tension on the
fibroblasts [71].

Additional distraction can be applied with an external fixator, as shown by Messina and Messina [ 72],
[73]. The operative release of checkrein ligaments in very severe flexion contractures of the PIP joint may
be augmented by this technique. Thus, the position of the finger can be improved before surgery, which
in some severe cases can even avoid the need for amputation [73]. Similar methods have been used in
PIP joint contractures due to other reasons [74], [75]. By directly transmitting the external force as a
torque to the bone, the pressure problems usually associated with splinting or casting can be avoided.

Several different constructs and devices have been proposed. The Digit Widget™ (Hand Biomechanics
Lab Inc, Sacramento, CA) is one example of these devices that use dynamic external bone fixation to
correct the soft tissue flexion contracture. Initially, these devices were used to provide soft tissue
distraction prior to fasciectomy, to improve the outcome regarding the PIP joint range of motion. However,
it seems that sometimes the external distraction alone can yield enough improvement without the need
for further operative treatment [76], [77], [78].

Different companies produce similar soft tissue distractors to correct PIP joint contracture in Dupuytren’s
Disease. For example, the Pipster [79], Multiplanar Distractor [74], [80], [81]. All use the same principles
and yield comparable results. However, when used to provide postoperative traction, external fixators
usually yield poor results and early recurrence [80], [82].

Citron and Messina compared two different external traction devices prior to fasciectomy: the “Tecnica di
Estension Continua” (TEC), a rather large device that can extend multiple digits at the same time and the
Verona device, a smaller device, used on a single digit. They found an improvement in total active range
of motion in the PIP joint from a mean of 80° to 29° at 18 months follow-up. However, no significant
difference between the two devices could be detected and Complex Regional Pain Syndrome (CRPS)
occurred in no less than 5 of the 13 treated patients. They stated that the use of these external fixators
should be only one component of a carefully planned programme in suitable cooperative patients. The
high incidence of CRPS in this series was probably caused by a too rapid extension of the fingers,
according to the authors [82]. In the original description, Messina insisted that the traction at 2 mm per
day be subdivided into four increments of 0.5 mm to allow physiological softening of the contracted bands
[73].

White and colleagues developed a very simple external fixator placed on the dorsal side of the finger
which provided traction by means of elastic bands that were tensioned during hand therapy. Movement of
the finger was still possible. After four weeks of traction, they performed a dermofasciectomy, with full-
thickness skin grafting over the proximal phalanx. Virtually full correction was achieved prior to operation
in most cases. The patients were followed for a mean of 20.6 (6–48) months. The mean preoperative
PIPJ deformity improved from 75° to 37° postoperatively. Overall, 69% of results were rated as good to
excellent. There was only one case of CRPS in this series of 38 fingers in 27 patients [83].

Other therapies

Shock wave therapy

There are few data on high-energy focused extracorporeal shockwave therapy. Knobloch and colleagues
found pain reducing effects in 6 patients with plantar fibrosis, but research is needed to evaluate possible
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beneficial effects in DD [84], [85]. They hypothesized that this function and contractures in DD may also
benefit from this non-invasive tool.

Extracorporeal shock wave therapy (ESWT) has been shown to cause damage to penile plaques in
Peyronie’s Disease, giving rise to an inflammatory reaction resulting in lysis of the plaque, increased
vascularity and finally plaque resorption [86]. It has been shown to improve pain and quality of life scores,
without significant effect on plaque size or penile curvature [87]. A combination therapy of ESWT with
intralesional verapamil injections resulted in significant improvements in pain in 91.5% and plaque
reduction in 49% [88].

Cryosurgery

In Ledderhose disease, a prospective analysis of cryotherapy by Allen and colleagues (percutaneous
freezing of the plantar nodules) in 59 patients offered a significant decrease in pain [89]. This minimal
invasive procedure was repeated twice or in some cases 3 times if needed, but no long term analysis is
available thus far and no experience is reported in DD.

Conclusion

Long standing and more recent data on the basic science and the treatment options for DD, may lead to
a patient-specific treatment plan depending on the severity of the affection and the underlying fibrosis
diathesis. In pharmacotherapy, disease control is the primary goal. Efficacy, side effects and risk-benefit
analysis are needed for every treatment proposal. Surgical or enzymatic fasciotomy may continue to be
the first option in releasing contractures, but the prevention of recurrence motivates translational
research into adequate pharmacotherapy and other non-surgical treatment options. A lack of evidence
on treatment options contrasts with the growing knowledge on the underlying cellular pathways in DD.
Perhaps one day contractures may become manageable without surgical intervention, excluding the hand
surgeon as the primary caregiver for patients with DD [1].

References
1. Eaton C. Evidence-based medicine: Dupuytren contracture. Plast Reconstr Surg. 2014

May;133(5):1241-51. DOI: 10.1097/PRS.0000000000000089
2. Degreef I, De Smet L. Dupuytren disease: on our way to a cure? Acta Orthop Belg. 2013

Jun;79(3):243-9.
3. Tomasek JJ, Vaughan MB, Haaksma CJ. Cellular structure and biology of Dupuytren's disease.

Hand Clin. 1999 Feb;15(1):21-34.
4. Rayan GM, Parizi M, Tomasek JJ. Pharmacologic regulation of Dupuytren's fibroblast contraction

in vitro. J Hand Surg Am. 1996 Nov;21(6):1065-70. DOI: 10.1016/S0363-5023(96)80317-0
5. Baxter H, Schiller C, Johnson LH, Whiteside JH, Randall RE. Cortisone therapy in Dupuytren's

contracture. Plast Reconstr Surg. 1952.9(3):261-73.
6. Tilley AR, McDonald G. Cortisone in treatment of Dupuytren's contracture. Treat Serv Bull. 1953

Feb;8(2):60-2.
7. Bernstein H. The current status of cortisone in postoperative treatment of Dupuytren's contracture.

N Y State J Med. 1954 Jan;54(1):90-2.
8. Meek RM, McLellan S, Crossan JF. Dupuytren's disease. A model for the mechanism of fibrosis

and its modulation by steroids. J Bone Joint Surg Br. 1999 Jul;81(4):732-8. DOI: 10.1302/0301-
620X.81B4.0810732

9. Ketchum LD, Robinson DW, Masters FW. The degradation of mature collagen: a laboratory study.
Plast Reconstr Surg. 1967 Jul;40(1):89-91. DOI: 10.1097/00006534-196707000-00016

10. Pentland AP, Anderson TF. Plantar fibromatosis responds to intralesional steroids. J Am Acad
Dermatol. 1985 Jan;12(1 Pt 2):212-4. DOI: 10.1016/S0190-9622(85)80020-7

11. Trojian TH, Chu SM. Dupuytren's disease: diagnosis and treatment. Am Fam Physician. 2007
Jul;76(1):86-9.

12. Ketchum LD, Donahue TK. The injection of nodules of Dupuytren's disease with triamcinolone
acetonide. J Hand Surg Am. 2000 Nov;25(6):1157-62. DOI: 10.1053/jhsu.2000.18493

13. Al-Qattan MM. The injection of nodules of Dupuytren's disease with triamcinalone acetonide. J
Hand Surg Am. 2001 May;26(3):560-1. DOI: 10.1053/jhsu.2001.24150

van Nuffel, M (et al.). Pharmacotherapy, steroid injection, fat graft, PIP external fixators and other techniques

Living Textbook of Hand Surgery 7 / 12

http://dx.doi.org/%2010.1097/PRS.0000000000000089
http://dx.doi.org/%2010.1016/S0363-5023(96)80317-0
http://dx.doi.org/%2010.1302/0301-620X.81B4.0810732
http://dx.doi.org/%2010.1097/00006534-196707000-00016
http://dx.doi.org/%2010.1016/S0190-9622(85)80020-7
http://dx.doi.org/%2010.1053/jhsu.2000.18493
http://dx.doi.org/%2010.1053/jhsu.2001.24150


14. Meek RM, McLellan S, Reilly J, Crossan JF. The effect of steroids on Dupuytren's disease: role of
programmed cell death. J Hand Surg Br. 2002 Jun;27(3):270-3. DOI: 10.1054/jhsb.2001.0742

15. McMillan C, Binhammer P. Steroid injection and needle aponeurotomy for Dupuytren contracture:
a randomized, controlled study. J Hand Surg Am. 2012 Jul;37(7):1307-12. DOI:
10.1016/j.jhsa.2012.04.026

16. Rayan GM. Nonoperative treatment of Dupuytren's disease. J Hand Surg Am. 2008
Sep;33(7):1208-10. DOI: 10.1016/j.jhsa.2008.05.027

17. Demey A, Chevallier D, Bondil P, Toubol J, Amiel J. L'infiltration intracaverneuse de corticoïdes
est-elle réellement sans intérêt dans la maladie de Lapeyronie [Is intracavernosal corticosteroid
infiltration really useless in Peyronie's disease?]. Prog Urol. 2006 Feb;16(1):52-7.

18. Vernet D, Nolazco G, Cantini L, Magee TR, Qian A, Rajfer J, Gonzalez-Cadavid NF. Evidence
that osteogenic progenitor cells in the human tunica albuginea may originate from stem cells:
implications for peyronie disease. Biol Reprod. 2005 Dec;73(6):1199-210. DOI:
10.1095/biolreprod.105.041038

19. Shelley WB, Shelley ED. Response of Dupuytren's contracture to high-potency topical steroid.
Lancet. 1993 Aug 7;342(8867):366. DOI: 10.1016/0140-6736(93)91507-I

20. Freeman AG. Topical treatment for Dupuytren's contracture. Lancet. 1995 Feb 11;345(8946):382.
DOI: 10.1016/S0140-6736(95)90366-6

21. Pittet B, Rubbia-Brandt L, Desmoulière A, Sappino AP, Roggero P, Guerret S, Grimaud JA,
Lacher R, Montandon D, Gabbiani G. Effect of gamma-interferon on the clinical and biologic
evolution of hypertrophic scars and Dupuytren's disease: an open pilot study. Plast Reconstr Surg.
1994 May;93(6):1224-35. DOI: 10.1097/00006534-199405000-00018

22. Sanders JL, Dodd C, Ghahary A, Scott PG, Tredget EE. The effect of interferon-alpha2b on an in
vitro model Dupuytren's contracture. J Hand Surg Am. 1999 May;24(3):578-85. DOI:
10.1053/jhsu.1999.0578

23. Duncan MR, Berman B, Nseyo UO. Regulation of the proliferation and biosynthetic activities of
cultured human Peyronie's disease fibroblasts by interferons-alpha, -beta and -gamma. Scand J
Urol Nephrol. 1991;25(2):89-94. DOI: 10.3109/00365599109024539

24. Hellstrom WJ, Kendirci M, Matern R, Cockerham Y, Myers L, Sikka SC, Venable D, Honig S,
McCullough A, Hakim LS, Nehra A, Templeton LE, Pryor JL. Single-blind, multicenter, placebo
controlled, parallel study to assess the safety and efficacy of intralesional interferon alpha-2B for
minimally invasive treatment for Peyronie's disease. J Urol. 2006 Jul;176(1):394-8. DOI:
10.1016/S0022-5347(06)00517-9

25. Dominguez-Malagon HR, Alfeiran-Ruiz A, Chavarria-Xicotencatl P, Duran-Hernandez MS. Clinical
and cellular effects of colchicine in fibromatosis. Cancer. 1992;69(10):2478-83. DOI: 10.1002/1097-
0142(19920515)69:10<2478::AID-CNCR2820691016>3.0.CO;2-V

26. Akkus E, Carrier S, Rehman J, Breza J, Kadioglu A, Lue TF. Is colchicine effective in Peyronie's
disease? A pilot study. Urology. 1994 Aug;44(2):291-5. DOI: 10.1016/S0090-4295(94)80155-X

27. Jemec B, Linge C, Grobbelaar AO, Smith PJ, Sanders R, McGrouther DA. The effect of 5-
fluorouracil on Dupuytren fibroblast proliferation and differentiation. Chir Main. 2000 Feb;19(1):15-
22. DOI: 10.1016/S1297-3203(00)73455-X

28. Bulstrode NW, Bisson M, Jemec B, Pratt AL, McGrouther DA, Grobbelaar AO. A prospective
randomised clinical trial of the intra-operative use of 5-fluorouracil on the outcome of dupuytren's
disease. J Hand Surg Br. 2004 Feb;29(1):18-21. DOI: 10.1016/j.jhsb.2003.08.002

29. Kraljevic Pavelic S, Bratulic S, Hock K, Jurisic D, Hranjec M, Karminski-Zamola G, Zinic B, Bujak
M, Pavelic K. Screening of potential prodrugs on cells derived from Dupuytren's disease patients.
Biomed Pharmacother. 2009 Sep;63(8):577-85. DOI: 10.1016/j.biopha.2008.10.005

30. Verjee LS, Verhoekx JS, Chan JK, Krausgruber T, Nicolaidou V, Izadi D, Davidson D, Feldmann
M, Midwood KS, Nanchahal J. Unraveling the signaling pathways promoting fibrosis in
Dupuytren's disease reveals TNF as a therapeutic target. Proc Natl Acad Sci USA. 2013
Mar;110(10):E928-37. DOI: 10.1073/pnas.1301100110

31. Pagnotta A, Specchia N, Soccetti A, Manzotti S, Greco F. Responsiveness of Dupuytren's
disease fibroblasts to 5 alpha-dihydrotestosterone. J Hand Surg Am. 2003 Nov;28(6):1029-34.
DOI: 10.1016/S0363-5023(03)00429-5

32. Nóvoa FJ, Boronat M, Carrillo A, Tapia M, Díaz-Cremades J, Chirino R. Effects of tamoxifen on
lipid profile and coagulation parameters in male patients with pubertal gynecomastia. Horm Res.
2002;57(5-6):187-91. DOI: 10.1159/000058380

van Nuffel, M (et al.). Pharmacotherapy, steroid injection, fat graft, PIP external fixators and other techniques

Living Textbook of Hand Surgery 8 / 12

http://dx.doi.org/%2010.1054/jhsb.2001.0742
http://dx.doi.org/%2010.1016/j.jhsa.2012.04.026
http://dx.doi.org/%2010.1016/j.jhsa.2008.05.027
http://dx.doi.org/%2010.1095/biolreprod.105.041038
http://dx.doi.org/%2010.1016/0140-6736(93)91507-I
http://dx.doi.org/%2010.1016/S0140-6736(95)90366-6
http://dx.doi.org/%2010.1097/00006534-199405000-00018
http://dx.doi.org/%2010.1053/jhsu.1999.0578
http://dx.doi.org/%2010.3109/00365599109024539
http://dx.doi.org/%2010.1016/S0022-5347(06)00517-9
http://dx.doi.org/%2010.1002/1097-0142(19920515)69:10%3C2478::AID-CNCR2820691016%3E3.0.CO;2-V
http://dx.doi.org/%2010.1016/S0090-4295(94)80155-X
http://dx.doi.org/%2010.1016/S1297-3203(00)73455-X
http://dx.doi.org/%2010.1016/j.jhsb.2003.08.002
http://dx.doi.org/%2010.1016/j.biopha.2008.10.005
http://dx.doi.org/%2010.1073/pnas.1301100110
http://dx.doi.org/%2010.1016/S0363-5023(03)00429-5
http://dx.doi.org/%2010.1159/000058380


33. Limin M, Bernie A, Hellstrom WJG. Medical Management of Peyronie's Disease. In: Eaton C,
Seegenschmiedt MH, Bayat A, Gabbiani G, Werker PMN, Wach W, editors. Dupuytren's Disease
and Related Hyperproliferative Disorders: Principles, Research and Clinical Perspectives. Berlin
Heidelberg: Springer; 2012. p. 429-437. DOI: 10.1007/978-3-642-22697-7_51

34. Bauernhofer T, Stöger H, Schmid M, Smola M, Gürtl-Lackner B, Höfler G, Ranner G, Reisinger E,
Samonigg H. Sequential treatment of recurrent mesenteric desmoid tumor. Cancer. 1996 Mar
15;77(6):1061-5. DOI: 10.1002/(SICI)1097-0142(19960315)77:6<1061::AID-CNCR9>3.0.CO;2-K

35. Hansmann A, Adolph C, Vogel T, Unger A, Moeslein G. High-dose tamoxifen and sulindac as
first-line treatment for desmoid tumors. Cancer. 2004 Feb;100(3):612-20. DOI: 10.1002/cncr.11937

36. Bourouma R, Chevet D, Michel F, Cercueil JP, Arnould L, Rifle G. Treatment of idiopathic
retroperitoneal fibrosis with tamoxifen. Nephrol Dial Transplant. 1997 Nov;12(11):2407-10. DOI:
10.1093/ndt/12.11.2407

37. Ergun I, Keven K, Canbakan B, Ekmekci Y, Erbay B. Tamoxifen in the treatment of idiopathic
retroperitoneal fibrosis. Int Urol Nephrol. 2005;37(2):341-3. DOI: 10.1007/s11255-004-0013-3

38. Mousavi SR, Raaiszadeh M, Aminseresht M, Behjoo S. Evaluating tamoxifen effect in the
prevention of hypertrophic scars following surgical incisions. Dermatol Surg. 2010 May;36(5):665-
9. DOI: 10.1111/j.1524-4725.2010.01526.x

39. Kuhn MA, Wang X, Payne WG, Ko F, Robson MC. Tamoxifen decreases fibroblast function and
downregulates TGF(beta2) in dupuytren's affected palmar fascia. J Surg Res. 2002
Apr;103(2):146-52. DOI: 10.1006/jsre.2001.6350

40. Degreef I, Tejpar S, De Smet L. Highly Dosed Tamoxifen in Therapy-Resisting Dupuytren's
Disease. In: Eaton C, Seegenschmiedt MH, Bayat A, Gabbiani G, Werker PMN, Wach W, editors.
Dupuytren's Disease and Related Hyperproliferative Disorders. Berlin Heidelberg: Springer; 2012.
p. 379-86. DOI: 10.1007/978-3-642-22697-7_46

41. Degreef I, Tejpar S, Sciot R, De Smet L. High-dosage tamoxifen as neoadjuvant treatment in
minimally invasive surgery for Dupuytren disease in patients with a strong predisposition toward
fibrosis: a randomized controlled trial. J Bone Joint Surg Am. 2014 Apr;96(8):655-62. DOI:
10.2106/JBJS.L.01623

42. Hu D, Hughes MA, Cherry GW. Topical tamoxifen--a potential therapeutic regime in treating
excessive dermal scarring? Br J Plast Surg. 1998 Sep;51(6):462-9. DOI: 10.1054/bjps.1997.0100

43. Maenpaa J, Dooley T, Wurz G, VandeBerg J, Robinson E, Emshoff V, Sipila P, Wiebe V, Day C,
DeGregorio M. Topical toremifene: a new approach for cutaneous melanoma? Cancer Chemother
Pharmacol. 1993;32(5):392-5. DOI: 10.1007/BF00735925

44. Pujol H, Girault J, Rouanet P, Fournier S, Grenier J, Simony J, Fourtillan JB, Pujol JL. Phase I
study of percutaneous 4-hydroxy-tamoxifen with analyses of 4-hydroxy-tamoxifen concentrations
in breast cancer and normal breast tissue. Cancer Chemother Pharmacol. 1995;36(6):493-8. DOI:
10.1007/BF00685799

45. Spilken TL. Cryotherapy and Other Therapeutical Options for Plantar Fibromatosis. In: Eaton C,
Seegenschmiedt MH, Bayat A, Gabbiani G, Werker PMN, Wach W, editors. Dupuytren's Disease
and Related Hyperproliferative Disorders. Berlin Heidelberg: Springer; 2012. p. 401-7. DOI:
10.1007/978-3-642-22697-7_49

46. Bella AJ, Perelman MA, Brant WO, Lue TF. Peyronie's disease (CME). J Sex Med. 2007
Nov;4(6):1527-38. DOI: 10.1111/j.1743-6109.2007.00614.x

47. Greenfield JM, Levine LA. Peyronie's disease: etiology, epidemiology and medical treatment. Urol
Clin North Am. 2005 Nov;32(4):469-78, vii.

48. Hauck EW, Diemer T, Schmelz HU, Weidner W. A critical analysis of nonsurgical treatment of
Peyronie's disease. Eur Urol. 2006 Jun;49(6):987-97. DOI: 10.1016/j.eururo.2006.02.059

49. Levine LA, Goldman KE, Greenfield JM. Experience with intraplaque injection of verapamil for
Peyronie's disease. J Urol. 2002 Aug;168(2):621-5; discussion 625-6. DOI: 10.1016/S0022-
5347(05)64691-5

50. Soh J, Kawauchi A, Kanemitsu N, Naya Y, Ochiai A, Naitoh Y, Fujiwara T, Kamoi K, Miki T.
Nicardipine vs. saline injection as treatment for Peyronie's disease: a prospective, randomized,
single-blind trial. J Sex Med. 2010 Nov;7(11):3743-9. DOI: 10.1111/j.1743-6109.2010.01924.x

51. Bennett NE, Guhring P, Mulhall JP. Intralesional verapamil prevents the progression of Peyronie's
disease. Urology. 2007 Jun;69(6):1181-4. DOI: 10.1016/j.urology.2007.02.042

52. Shirazi M, Haghpanah AR, Badiee M, Afrasiabi MA, Haghpanah S. Effect of intralesional
verapamil for treatment of Peyronie's disease: a randomized single-blind, placebo-controlled

van Nuffel, M (et al.). Pharmacotherapy, steroid injection, fat graft, PIP external fixators and other techniques

Living Textbook of Hand Surgery 9 / 12

http://dx.doi.org/%2010.1007/978-3-642-22697-7_51
http://dx.doi.org/%2010.1002/(SICI)1097-0142(19960315)77:6%3C1061::AID-CNCR9%3E3.0.CO;2-K
http://dx.doi.org/%2010.1002/cncr.11937
http://dx.doi.org/%2010.1093/ndt/12.11.2407
http://dx.doi.org/%2010.1007/s11255-004-0013-3
http://dx.doi.org/%2010.1111/j.1524-4725.2010.01526.x
http://dx.doi.org/%2010.1006/jsre.2001.6350
http://dx.doi.org/%2010.1007/978-3-642-22697-7_46
http://dx.doi.org/%2010.2106/JBJS.L.01623
http://dx.doi.org/%2010.1054/bjps.1997.0100
http://dx.doi.org/%2010.1007/BF00735925
http://dx.doi.org/%2010.1007/BF00685799
http://dx.doi.org/%2010.1007/978-3-642-22697-7_49
http://dx.doi.org/%2010.1111/j.1743-6109.2007.00614.x
http://dx.doi.org/%2010.1016/j.eururo.2006.02.059
http://dx.doi.org/%2010.1016/S0022-5347(05)64691-5
http://dx.doi.org/%2010.1111/j.1743-6109.2010.01924.x
http://dx.doi.org/%2010.1016/j.urology.2007.02.042


study. Int Urol Nephrol. 2009;41(3):467-71. DOI: 10.1007/s11255-009-9522-4
53. Critchley EM, Vakil SD, Hayward HW, Owen VM. Dupuytren's disease in epilepsy: result of

prolonged administration of anticonvulsants. J Neurol Neurosurg Psychiatry. 1976 May;39(5):498-
503. DOI: 10.1136/jnnp.39.5.498

54. Tripoli M, Cordova A, Moschella F. Dupuytren's contracture as result of prolonged administration
of phenobarbital. Eur Rev Med Pharmacol Sci. 2011 Mar;15(3):299-302.

55. Lappi DA, Martineau D, Maher PA, Florkiewicz RZ, Buscaglia M, Gonzalez AM, Farris J, Hamer
M, Fox R, Baird A. Basic fibroblast growth factor in cells derived from Dupuytren's contracture:
synthesis, presence, and implications for treatment of the disease. J Hand Surg Am. 1992
Mar;17(2):324-32. DOI: 10.1016/0363-5023(92)90415-L

56. Knobloch K, Redeker J, Vogt PM. Antifibrotic medication using a combination of N-acetyl-L-
cystein (NAC) and ACE inhibitors can prevent the recurrence of Dupuytren's disease. Med
Hypotheses. 2009 Nov;73(5):659-61. DOI: 10.1016/j.mehy.2009.08.011

57. Bains W. Vasoprotective VEGF as a candidate for prevention of recurrence of fibrotic diseases
such as Dupuytren's contracture. Med Hypotheses. 2003 Jun;60(6):793-6. DOI: 10.1016/S0306-
9877(02)00397-3

58. Kang YM, Choi YR, Yun CO, Park JO, Suk KS, Kim HS, Park MS, Lee BH, Lee HM, Moon SH.
Down-regulation of collagen synthesis and matrix metalloproteinase expression in myofibroblasts
from Dupuytren nodule using adenovirus-mediated relaxin gene therapy. J Orthop Res. 2014
Apr;32(4):515-23. DOI: 10.1002/jor.22535

59. Emelife PI, Kling RE, Wollstein R. Postoperative management of Dupuytren's disease with topical
nitroglycerin. Can J Plast Surg. 2012 Winter;20(4):249-50. DOI: 10.1177/229255031202000412

60. King RA. Vitamin E therapy in Dupuytren's contracture; examination of the claim that vitamin
therapy is successful. J Bone Joint Surg Br. 1949 Aug;31B(3):443. DOI: 10.1302/0301-
620X.31B3.443

61. Hellstrom WJ. Medical management of Peyronie's disease. J Androl. 2009 Jul-Aug;30(4):397-405.
DOI: 10.2164/jandrol.108.006221

62. Suzuki H, Komiya A, Yuasa J, Suzuki N. Clinical investigation of penile Peyronie's disease treated
conservatively. Impotence. 1999;14:29–32.

63. Hovius SE, Kan HJ, Smit X, Selles RW, Cardoso E, Khouri RK. Extensive percutaneous
aponeurotomy and lipografting: a new treatment for Dupuytren disease. Plast Reconstr Surg.
2011 Jul;128(1):221-8. DOI: 10.1097/PRS.0b013e31821741ba

64. Coleman SR. Structural fat grafting: more than a permanent filler. Plast Reconstr Surg. 2006
Sep;118(3 Suppl):108S-120S.

65. Rigotti G, Marchi A, Galiè M, Baroni G, Benati D, Krampera M, Pasini A, Sbarbati A. Clinical
treatment of radiotherapy tissue damage by lipoaspirate transplant: a healing process mediated
by adipose-derived adult stem cells. Plast Reconstr Surg. 2007 Apr;119(5):1409-22; discussion
1423-4. DOI: 10.1097/01.prs.0000256047.47909.71

66. Verhoekx JS, Mudera V, Walbeehm ET, Hovius SE. Adipose-derived stem cells inhibit the
contractile myofibroblast in Dupuytren's disease. Plast Reconstr Surg. 2013 Nov;132(5):1139-48.
DOI: 10.1097/PRS.0b013e3182a3bf2b

67. Castiglione F, Hedlund P, Van der Aa F, Bivalacqua TJ, Rigatti P, Van Poppel H, Montorsi F, De
Ridder D, Albersen M. Intratunical injection of human adipose tissue-derived stem cells prevents
fibrosis and is associated with improved erectile function in a rat model of Peyronie's disease. Eur
Urol. 2013 Mar;63(3):551-60. DOI: 10.1016/j.eururo.2012.09.034

68. Donaldson OW, Pearson D, Reynolds R, Bhatia RK. The association between intraoperative
correction of Dupuytren's disease and residual postoperative contracture. J Hand Surg Eur Vol.
2010 Mar;35(3):220-3. DOI: 10.1177/1753193409353849

69. Rives K, Gelberman R, Smith B, Carney K. Severe contractures of the proximal interphalangeal
joint in Dupuytren's disease: results of a prospective trial of operative correction and dynamic
extension splinting. J Hand Surg Am. 1992 Nov;17(6):1153-9. DOI: 10.1016/S0363-5023(09)91084-
X

70. Brandes G, Messina A, Reale E. The palmar fascia after treatment by the continuous extension
technique for Dupuytren's contracture. J Hand Surg Br. 1994 Aug;19(4):528-33. DOI:
10.1016/0266-7681(94)90221-6

71. Bailey AJ, Tarlton JF, Van der Stappen J, Sims TJ, Messina A. The continuous elongation
technique for severe Dupuytren's disease. A biochemical mechanism. J Hand Surg Br. 1994

van Nuffel, M (et al.). Pharmacotherapy, steroid injection, fat graft, PIP external fixators and other techniques

Living Textbook of Hand Surgery 10 / 12

http://dx.doi.org/%2010.1007/s11255-009-9522-4
http://dx.doi.org/%2010.1136/jnnp.39.5.498
http://dx.doi.org/%2010.1016/0363-5023(92)90415-L
http://dx.doi.org/%2010.1016/j.mehy.2009.08.011
http://dx.doi.org/%2010.1016/S0306-9877(02)00397-3
http://dx.doi.org/%2010.1002/jor.22535
http://dx.doi.org/%2010.1177/229255031202000412
http://dx.doi.org/%2010.1302/0301-620X.31B3.443
http://dx.doi.org/%2010.2164/jandrol.108.006221
http://dx.doi.org/%2010.1097/PRS.0b013e31821741ba
http://dx.doi.org/%2010.1097/01.prs.0000256047.47909.71
http://dx.doi.org/%2010.1097/PRS.0b013e3182a3bf2b
http://dx.doi.org/%2010.1016/j.eururo.2012.09.034
http://dx.doi.org/%2010.1177/1753193409353849
http://dx.doi.org/%2010.1016/S0363-5023(09)91084-X
http://dx.doi.org/%2010.1016/0266-7681(94)90221-6


Aug;19(4):522-7. DOI: 10.1016/0266-7681(94)90220-8
72. Messina A, Messina J. The TEC treatment (continuous extension technique) for severe

Dupuytren's contracture of the fingers. Ann Chir Main Memb Super. 1991;10(3):247-50. DOI:
10.1016/S0753-9053(05)80290-X

73. Messina A, Messina J. The continuous elongation treatment by the TEC device for severe
Dupuytren's contracture of the fingers. Plast Reconstr Surg. 1993 Jul;92(1):84-90. DOI:
10.1097/00006534-199307000-00012

74. Kasabian A, McCarthy J, Karp N. Use of a multiplanar distracter for the correction of a proximal
interphalangeal joint contracture. Ann Plast Surg. 1998 Apr;40(4):378-81. DOI: 10.1097/00000637-
199804000-00010

75. Houshian S, Chikkamuniyappa C, Schroeder H. Gradual joint distraction of post-traumatic flexion
contracture of the proximal interphalangeal joint by a mini-external fixator. J Bone Joint Surg Br.
2007 Feb;89(2):206-9. DOI: 10.1302/0301-620X.89B2.18448

76. Agee JM. Digit Widget. Hand Biomechanics Lab; 2010 [cited 2010 Sep]. Available from:
http://www.handbiolab.com/products/digitwidget/

77. Agee JM, Goss BC. The use of skeletal extension torque in reversing Dupuytren contractures of
the proximal interphalangeal joint. J Hand Surg Am. 2012 Jul;37(7):1467-74. DOI:
10.1016/j.jhsa.2012.04.023

78. Lawson GA, Smith AA. Dynamic External Fixation in the Treatment of Dupuytren's Contractures.
In: Eaton C, Seegenschmiedt MH, Bayat A, Gabbiani G, Werker PMN, Wach W, editors.
Dupuytren's Disease and Related Hyperproliferative Disorders: Principles, Research and Clinical
Perspectives. Berlin Heidelberg: Springer; 2012. p. 297-303. DOI: 10.1007/978-3-642-22697-7_38

79. Hodgkinson PD. The use of skeletal traction to correct the flexed PIP joint in Dupuytren's disease.
A pilot study to assess the use of the Pipster. J Hand Surg Br. 1994 Aug;19(4):534-7. DOI:
10.1016/0266-7681(94)90222-4

80. Beard AJ, Trail IA. The "S" Quattro in severe Dupuytren's contracture. J Hand Surg Br. 1996
Dec;21(6):795-6. DOI: 10.1016/S0266-7681(96)80194-X

81. Rajesh KR, Rex C, Mehdi H, Martin C, Fahmy NR. Severe Dupuytren's contracture of the
proximal interphalangeal joint: treatment by two-stage technique. J Hand Surg Br. 2000
Oct;25(5):442-4. DOI: 10.1054/jhsb.2000.0412

82. Citron N, Messina JC. 1998.
83. White JW, Kang SN, Nancoo T, Floyd D, Kambhampati SB, McGrouther DA. Management of

severe Dupuytren's contracture of the proximal interphalangeal joint with use of a central slip
facilitation device. J Hand Surg Eur Vol. 2012 Oct;37(8):728-32. DOI: 10.1177/1753193412439673

84. Knobloch K, Kuehn M, Vogt PM. Focused extracorporeal shockwave therapy in Dupuytren's
disease--a hypothesis. Med Hypotheses. 2011 May;76(5):635-7. DOI: 10.1016/j.mehy.2011.01.018

85. Knobloch K, Vogt PM. High-energy focussed extracorporeal shockwave therapy reduces pain in
plantar fibromatosis (Ledderhose's disease). BMC Res Notes. 2012 Oct;5:542. DOI: 10.1186/1756-
0500-5-542

86. Taylor FL, Levine LA. Non-surgical therapy of Peyronie's disease. Asian J Androl. 2008
Jan;10(1):79-87. DOI: 10.1111/j.1745-7262.2008.00351.x

87. Palmieri A, Imbimbo C, Longo N, Fusco F, Verze P, Mangiapia F, Creta M, Mirone V. A first
prospective, randomized, double-blind, placebo-controlled clinical trial evaluating extracorporeal
shock wave therapy for the treatment of Peyronie's disease. Eur Urol. 2009 Aug;56(2):363-9. DOI:
10.1016/j.eururo.2009.05.012

88. Mirone V, Palmieri A, Granata AM, Piscopo A, Verze P, Ranavolo R. ESWT ecoguidata delle
placche di induratio penis plastica [Ultrasound-guided ESWT in Peyronie's disease plaques]. Arch
Ital Urol Androl. 2000 Dec;72(4):384-7.

89. Allen BH, Fallat LM, Schwartz SM. Cryosurgery: an innovative technique for the treatment of
plantar fasciitis. J Foot Ankle Surg. 2007 Mar-Apr;46(2):75-9. DOI: 10.1053/j.jfas.2007.01.006

Citation note: van Nuffel M, Degreef I. Pharmacotherapy, steroid injection, fat graft, PIP external fixators
and other techniques. Version 2016-04-28. In: Handchirurgie Weltweit e.V., Böttcher R, editors. Living
Textbook of Hand Surgery. Cologne: German Medical Science GMS Publishing House; 2014-. DOI:
10.5680/lhhs000016

van Nuffel, M (et al.). Pharmacotherapy, steroid injection, fat graft, PIP external fixators and other techniques

Living Textbook of Hand Surgery 11 / 12

http://dx.doi.org/%2010.1016/0266-7681(94)90220-8
http://dx.doi.org/%2010.1016/S0753-9053(05)80290-X
http://dx.doi.org/%2010.1097/00006534-199307000-00012
http://dx.doi.org/%2010.1097/00000637-199804000-00010
http://dx.doi.org/%2010.1302/0301-620X.89B2.18448
http://dx.doi.org/%2010.1016/j.jhsa.2012.04.023
http://dx.doi.org/%2010.1007/978-3-642-22697-7_38
http://dx.doi.org/%2010.1016/0266-7681(94)90222-4
http://dx.doi.org/%2010.1016/S0266-7681(96)80194-X
http://dx.doi.org/%2010.1054/jhsb.2000.0412
http://dx.doi.org/%2010.1177/1753193412439673
http://dx.doi.org/%2010.1016/j.mehy.2011.01.018
http://dx.doi.org/%2010.1186/1756-0500-5-542
http://dx.doi.org/%2010.1111/j.1745-7262.2008.00351.x
http://dx.doi.org/%2010.1016/j.eururo.2009.05.012
http://dx.doi.org/%2010.1053/j.jfas.2007.01.006
http://dx.doi.org/10.5680/lhhs000016


Copyright: © 2024 Maarten van Nuffel et al.
This is an Open Access publication distributed under the terms of the Creative Commons Attribution-
ShareAlike 4.0 International License. See license information at https://creativecommons.org/licenses/by-
sa/4.0/

van Nuffel, M (et al.). Pharmacotherapy, steroid injection, fat graft, PIP external fixators and other techniques

Living Textbook of Hand Surgery 12 / 12


	Pharmacotherapy, steroid injection, fat graft, PIP external fixators and other techniques
	Introduction
	Pharmacotherapy
	Why pharmacotherapy?
	How can pharmacotherapy be delivered?

	What do we know? A literature review
	Steroids
	Oral steroids
	Steroid injections
	Topical steroids
	Interferon
	Colchicine
	Cytostatic drugs
	Reproductive hormones
	Verapamil
	Benzodiazepines
	Other suggestions – miscellaneous


	Fat grafting
	PIP external fixator
	Other therapies
	Shock wave therapy

	Cryosurgery
	Conclusion
	References


