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Abstract: Background and objectives: Dupuytren’s contracture is a chronic fibroproliferative hand
disorder with a varying pattern of genetic predisposition across different regions and populations.
Traumatic events have been found to have influence on the development of this illness and are
likely to trigger different clinical forms of this disease. The aim of this study was to evaluate the
phenomenon of development of Dupuytren’s contracture (DC) following an acute injury to the hand,
and to observe the incidence and clinical diversity of such cases in daily clinical practice. Materials
and Methods: We collected data of patients presenting with primary Dupuytren’s contracture in
the Lithuanian population and evaluated the occurrence and clinical manifestation of this specific
type of DC, arising following acute hand trauma. The diagnosis of DC was based on clinical signs
and physical examination. Digit contractures were measured by goniometry, and the staging was
done according to Tubiana classification. Injury-induced (injury-related) cases were identified using
the “Criteria for recognition of Dupuytren’s contracture after acute injury” (established by Elliot
and Ragoowansi). Results: 29 (22%) of a total of 132 cases were injury-induced DCs. Twenty-six
of 29 patients in this group presented with stage I-II contractures. Duration of symptoms was
6 (SD 2.2) and 3.8 (SD 2.2) years in the injury-related and injury-unrelated DC groups, respectively.
Mean age on the onset of symptoms in the injury-induced and non-injury-induced groups was
52 (SD 10.7) and 56 (SD 10.9), respectively. Patients from both groups expressed strong predisposition
towards development of DC. Conclusions: Around one-fifth of patients seeking treatment for primary
Dupuytren’s contracture seemed to suffer from injury-induced Dupuytren’s contracture. We noted
that injury to the wrist and hand seems to trigger the development of less progressive Dupuytren’s
contracture in younger age. Prospective randomized studies are required to confirm our findings.

Keywords: Dupuytren’s contracture; acute injury; diathesis; false Dupuytren’s contracture-traumatic
form; non-Dupuytren’s palmar fascial disease

1. Introduction

Dupuytren’s contracture (DC) is a chronic progressive fibroproliferative hand disorder of
polygenetic and multifactorial origin, usually affecting middle-aged males. The standard course
of this disease manifests as hard nodules in the palmar aponeurosis, leading to the formation of
longitudinal fibrous bands. This results in contractures of the metacarpophalangeal (MCP) and/or
proximal interphalangeal (PIP) joints, resulting in an extension deficit of one or more fingers, impairing
hand function [1-5]. A specific form of Dupuytren’s contracture developing as a result of hand trauma
has been observed and discussed previously [6-15]. The first publications describing this phenomenon
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introduced repetitive trauma as a possible cause [7]. Anderson was the first to expose an acute injury
rather than continuous hand trauma to be the origin of this condition, and raised the idea of a different
entity of Dupuytren’s contracture as a mild form of this illness [6]. However, some publications have
reported conflicting data, suggesting that not all kinds of hand trauma are linked to the development of
DC [16-18]. Later on, Rayan and Moore and Abe et al. came up with evidence supporting Anderson’s
insights [19,20]. Furthermore, Elliot and Ragoowansi established a system of recognition of this distinct
condition for further studies [7]. Definite conclusions on this topic still remain limited. We aimed
to analyze the incidence of these cases in our practice and to evaluate the clinical expressions of this
condition among Lithuanians. This is the first publication on this topic from our population, which
exhibits a strong diathesis (tendency to develop DC) towards this pathology.

2. Materials and Methods

This study enrolled patients who were admitted to the Department of Plastic and Reconstructive
Surgery, Hospital of LUHS, Kaunas Clinics for treatment of primary Dupuytren’s contracture.
Approvals for this research were issued by the Department of Bioethics, Faculty of Public Health, LUHS
(2017-10-23, BEC-MF-63) and Kaunas Regional Biomedical Research Ethics Committee (2019-03-08
No. BE-2-21). The diagnosis of DC was based on clinical signs and physical examination. Patient
inclusion criteria: primary Dupuytren’s contracture of the specified hand. Demographic and behavioral
patterns (smoking history, alcohol consumption habits), comorbidities, evidence of DC diathesis (family
history, bilateral involvement, male gender, early onset (<50 years), ethnicity), detailed history of
previous hand injuries and conditions, and duration of symptoms were acquired from patients and
their medical documentation (records from general practitioners, extracts from the injury case histories
with an objective evaluation of the hand, and records from the hospital’s database). Digit contractures
(PIP and MP joints) were measured by goniometry, and the staging of DC was done according to
Tubiana classification. Patients with multiple digit contractures were counted as a single case, taking
the finger with the most expressed contracture as a reference. Patients with a positive history of trauma
were evaluated using the “Criteria for recognition of Dupuytren’s. contracture after acute injury”
(established by Elliot and Regoowansi, Table 1), creating injury-induced and non-injury-induced
patient groups.

Table 1. Criteria for recognition of Dupuytren’s contracture after acute injury.

Criteria for Recognition of Dupuytren’s Contracture after Acute Injury (Elliot and Ragoowansi, 2004)

There is objective evidence of injury with no evidence of Dupuytren’s disease before the injury;
The injury was within the same hand, wrist, or forearm as the first hand to develop disease;

e  The patient may be of any age and may or may not exhibit conditions predisposing to Dupuytren’s
disease or indicative of a diathesis;
Disease appears within 1 year of injury;
A single nodule or band appears first in the palm of the injured hand;

e  Disease commonly remains limited to the part of the hand initially involved but may progress within the
same hand or to the other hand, and may occasionally become significant in degree.

Data were analyzed using Statistical Package for Social Sciences (SPSS). Tests of normality
(Shapiro-Wilk) displayed normally distributed continuous data, expressed in years. The chi-square test
was used for categorical data. Independent-samples ¢-tests were used for continuous data comparisons.
For hypothesis testing, the significance level of p < 0.05 was chosen.

3. Results

Between June 2017 and March 2019, a total of 132 patients were enrolled in the study: 109 males
and 23 females, mean age 60 (SD 10.5), range 33-79. Mean age at the onset of DC was 55 (SD 11.0),
range 25-76, duration of illness before surgery was 4.3 years (SD 2.4), range 0.5-10. Occupation of 70
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(52%) patients was based on manual labor, and 56 (42%) patients had contracture in their dominant
hand. In only 10 (8%) cases did the contracture not involve digits IV or V. Patient demographics and
characteristics are summarized in Table 2.

Table 2. Demographics and patient characteristics.

All Patients Injury];-gtluced Non Injt:)r}é-lnduced p
Total No. of patients 132 29 103 -
Sex (M/F) 109/23 24/5 85/18 >0.05
Age (on the day of surgery) 60 (SD 10.5) 58 (SD 10.6) 60 (SD 10.5) >0.05
Age at the onset of DC 55 (SD 11.0) 52 (SD 10.7) 56 (SD 10.9) <0.05
Duration of DC symptoms 4.3 (SD2.4) 6 (SD 2.2) 3.8(SD2.2) <0.05
Manual labor 70 14 56 >0.05
Stages <0.05
0-I-1I 88 26 62
I-1v 44 3 41
™ or ity >005
Only nodules 7 1 6
1 93 24 69
2 24 3 21
3 8 1 7
Digits affected -
I 2 1 1
I 2 0 2
I 15 2 13
v 72 15 57
\% 68 16 52

* patients, matching the Criteria for Recognition of Dupuytren’s Contracture after Acute Injury (Table 1).

3.1. Acute Trauma as a Trigger of Dupuytren’s Contracture

There were 73 patients with a history of acute trauma (fracture, laceration, surgery, ligament
tears/sprains) in the hand or the distal third of the forearm of the affected hand. Twenty-nine (22%) cases
matched the criteria and could be considered trauma-related or injury-induced cases of Dupuytren’s
contracture. The remaining 44 patients were rejected mainly due to the timeframe from acute injury to
the development of first symptoms exceeding 1 year.

The majority of injuries in the injury-induced DC group were fractures (14 cases), followed by
8 laceration injuries, 4 ligament tears, and 3 surgery-related cases (Table 3). Mean time from traumatic
event until surgical treatment of DC and mean duration of DC symptoms in the injury-induced DC
group were 6.7 (SD 2.3) and 6 (SD 2.2) years, respectively. The mean time from injury to first symptoms
of DC was 0.7 (SD 0.3) years. Fourteen (48%) of 29 patients developed their first symptoms within
6 months.

We found statistically significant differences in age concerning the onset of illness. The mean age
of onset of DC was 52 (SD 10.7) and 56 (SD 10.9) years in the injury-induced and non-injury-induced
patient groups, respectively (p < 0.05). Twenty-four of 29 (83%) patients in the trauma-related DC
group had single-digit involvement, whereas in the non-injury-related group, this occurrence was 67%
(p > 0.05). Significantly lower counts of advanced contractures (Stages III, IV) were observed in the
injury-induced DC group—3 of 29 (10%) in the injury-induced DC group and 41 of 103 (40%) in the
non-injury-induced group (p < 0.05). There was also a difference in the duration of symptoms—6
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(SD 2.2) and 3.8 (SD 2.2) years in the injury-induced and non-injury-induced DC groups, respectively
(p < 0.05). Patients in the injury-induced DC group were more likely to have been younger when
they developed symptoms of DC (p < 0.05). Longer duration of illness in relation to fewer expressed
contractures in the injury-related group confirms a less progressive and milder course of the disease.

Table 3. Characteristics of traumatic injuries.

Laceration injuries 8 1 forearm, 5 palmar, 2 digit lacerations
Fractures (total) 14
Wrist bones 9 8 distal radius fractures, 1 scaphoid fracture
Metacarpal bones 5 5 MCB crush fractures
Surgery 3 2 CTIR,1TRF
Ligament tears/sprains (total) 4
Wrist 3 3 hyperextension injuries
Thumb 1 MCP joint luxation injury
Total 29

MCB—metacarpal bone, CTR—carpal tunnel release, TFR—trigger finger release, MCP—metacarpophalangeal.

3.2. DC Diathesis

A high predisposition to DC was found, with all patients naturally possessing at least one factor
of DC diathesis due to ethnicity. All patients were of Lithuanian descent, 109 (82.6%) were males,
hereditary DC was observed in 39 (29.5%) cases, 71 (53.79%) patients exhibited bilateral involvement,

and 40 (30.3%) patients had an early disease onset (Table 4). Findings were statistically different in
reference to the early onset of DC symptoms.

Table 4. List of diathesis factors.

. . . Injury-Induced Non-Injury-Induced
Diathesis Factors No. of Patients DC * DC p
First-degree relative with DC 39 (29.6%) 8 31 >0.05
Age of onset < 50 40 (30.3%) 13 27 <0.05
Bilateral involvement 71 (53.8%) 16 55 >0.05
Male sex 109 (82.6%) 24 85 >0.05
Caucasian ethnicity (all) 132 (100%) 29 103 -

* patients, matching the Criteria for Recognition of Dupuytren’s Contracture after Acute Injury (Table 1).

Numbers of diathesis factors possessed per patient were compared between the injury-induced

DC and non-injury-induced DC patient groups, providing no statistical significant difference. Groups
did not differ in terms of diathesis (p > 0.05) (Table 5).

Table 5. Diathesis factors per patient.

No. of Diathesis Factors . Injury-Induced Non-Injury-Induced
Per Patient No. of Patients J l‘yD C J Dr}(,j
1 9 (23.5%) 1 8
2 31 (30.3%) 4 27
3 57 (28.8%) 16 41
4 26 (15.9%) 7 19
5 9 (1.5%) 1 8

3.3. Interference in Daily Activities and Work Environment

DC was shown to create a burden in daily life for 90 (68%) patients, although pain did not seem
to be the cause of the interference, affecting approximately one-third (34.8%) of patients (p > 0.05).
There was a tendency towards a higher incidence of daily interference found among individuals whom
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worked in the manual labor sector (p = 0.07). However these findings were not statistically significant
(Table 6).

Table 6. Impact of DC in daily life.

Manual Labor Pain Interference in Daily Activities
Positive 70 (53.0%) 46 (34.8%) 90 (68.2%)
Negative 62 (47.0%) 86 (65.2%) 42 (31.8%)
Total (all patients) 132 132 132

Fifty-two patients (39.01%) patients were smokers >10 cigarettes/day, with a >5 year smoking
history. High alcohol intake was discovered—the majority of patients (92, 69.7%) were consuming
spirit beverages >2 times per month. There were nine (6.8%) patients with a medical history of diabetes
mellitus; four patients with hepatic illness, one fatty-liver and three hepatitis B cases, respectively; and
two patients with a diagnosis of epilepsy.

4. Discussion

Numerous authors have raised the idea of an association between traumatic events and the
appearance of Dupuytren’s contracture since the 17th century, including Plater (1614), Goyrand (1835),
B.G. Dupuytren himself (1833), and many others. Early evidence of this phenomenon first came in
the form of case reports and small-sample studies [7]. This discussion even raised a different entity
of DC-like conditions, which is still debated now. Anderson (1891) established a concept of “false
Dupuytren’s contracture—traumatic form”. These clinical cases can be described as a mild course of DC,
having single fibromatous bands, leading to less expressed contractures, being mostly unilateral, rarely
requiring surgery, and having low chances of recurrence. Later on, Rayan and Moore (2005) raised a
similar concept of “non-Dupuytren’s palmar fascial disease”, describing these cases as non-progressive
unilateral palmar fascial proliferation without digital involvement among individuals with no family
history and as being sex-unrelated [19]. In 2005, authors Elliot and Ragoowansi published a thorough
literature review of 385 cases, including 52 cases from their own practice, establishing a system
for recognition of Dupuytren’s contracture after acute injury [7]. Given the fact that a system for
identification of injury-related DC was set, we took another direction and analyzed the incidence of
cases matching the criteria of injury-induced DC among patients admitted for surgical treatment for
Dupuytren’s contracture in a population with strong diathesis [21]. However, we did not evaluate the
existence of Garrod pads. We cannot debate about rates of indication for surgery among patients with
injury-induced DC, since all patients in our study were already admitted for treatment. The incidence
of injury-induced Dupuytren’s contractures encountered in our practice corresponded to findings by
Mikkelsen. Both populations express strong diathesis towards Dupuytren’s contracture [5]. Types of
sustained injuries were similar to those reported by other authors [22-24].

The cases described in this study, albeit expressing a different course than standard Dupuytren’s
contracture, did not fully align with the definitions offered by Anderson or Rayan and Moore [6,19].
We believe that the link between acute injury and the manifestation of Dupuytren’s contracture cannot
be denied, although we found a disparity of clinical expression of DC among our cases and concepts
described below. Our data suggest that injury-induced cases of DC lead to a less aggressive course
than standard Dupuytren’s contracture, but to a lesser extent than is defined by the definitions of “false
Dupuytren’s contracture-traumatic form” or “non-Dupuytren’s palmar fascial disease”. Anderson
and Rayan proposed palm-limited fibromatous alterations mainly without finger involvement and
contractures [6,19]. However, this was not the case among our patients. Other authors have also found
a significant number of cases of injury-induced DC to develop as a standard form of the disease [7].
The possible cause of this discrepancy might be the diverse strengths of DC diathesis between different
regions and populations [16]. Further studies are needed to confirm this finding.



Medicina 2020, 56, 323 60f7

As there was a difference in age on the onset of symptoms between the groups, there is a reason to
believe that injury should be considered a provoking factor. Following this idea, the phenomenon
of trauma can be defined purely as a trigger [22-25]. There is no reason to reject a likelihood
of manifestation of a standard Dupuytren’s contracture in individuals with such strong inherited
susceptibility in later years, without the impact of traumatic stimulus. This proposition has been
supported by many authors [7].

It is usual in research into Dupuytren’s contracture that definite statements are sparse and many
findings frequently raise more questions than answers, leaving a lot to research further. The background
of the differences in disease severity still remains unclear. This study continued the discussion of the
relationship between acute injury and the development of Dupuytren’s contracture.

Study limitations: The results of our study support this association, but must be interpreted
with caution due to the biases related to the retrospective design of our investigation. Our study
demonstrated high clinical variability among injury-induced cases of DC. A second limitation of our
study was the omission of Garrod pads from the list of predisposing factors. Third, the single-center
setting and limited number of patients preclude generalizability of our study results. Further
prospective randomized studies evaluating different causes of Dupuytren’s contracture are required to
confirm our findings.

5. Conclusions

Around one-fifth of patients seeking treatment for primary Dupuytren’s contracture seemed to
suffer from injury-induced Dupuytren’s contracture. We noted that injury to the wrist and hand seems
to trigger development of less progressive Dupuytren’s contracture at a younger age. Prospective
randomized studies are required to confirm our findings.

Author Contributions: Conceptualization: G.S. and R.R.; methodology: G.S.; validation: G.S., R.R. and K.B.;
formal analysis: G.S., R.R. and K.B.; investigation: G.S., M.F. and R.P; resources: G.S., M.F. and R.P; data curation:
G.S., M.E and R.P; writing—original draft preparation: G.S.; writing—review and editing: G.S.; supervision: R.R.
All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.

References

1.  UpToDate.com. Available online: https://www.uptodate.com/contents/dupuytrens-contracture (accessed on
5 February 2020).

2. BMJ Best Practice.  Available online: https://bestpractice.bmj.com/topics/en-us/983 (accessed on
5 February 2020).

3. Gudmundsson, K.G,; Jénsson, T.; Arngrimsson, R. Guillaume Dupuytren and finger contractures. Lancet
2003, 362, 165-168. [CrossRef]

4. Gudmundsson, K.; Arngrimsson, R.; Sigftisson, N.; Bjornsson, A.; Jonsson, T. Epidemiology of Dupuytren’s
disease: Clinical, serological, and social assessment. The Reykjavik Study. J. Clin. Epidemiol. 2000, 53,
291-296. [CrossRef]

5. Mikkelsen, O. The prevalence of Dupuytren’s disease in Norway. A study in a representative population
sample of the municipality of Haugesund. Acta Chir. Scand. 1978, 138, 695-700.

6.  Anderson, W. Contractions of the fingers and toes; their varieties, pathology and treatment. Lancet 1891, 2,
57-59.

7. Elliot, D.; Ragoowansi, R. Dupuytren’s disease secondary to acute injury, infection or operation distal to the
elbow in the ipsilateral upper limb a historical review. |. Hand Surg. 2005, 30B, 148-156. [CrossRef]

8.  Hueston, ].T. Dupuytren’s contracture and specific injury. Med. J. Aust. 1968, 1, 1084-1085. [CrossRef]

9. McFarlane, R M.; Shum, D.T. A single injury to the hand. In Dupuytren’s Disease: Biology and Treatment;
McFarlane, RM., McGrouther, D.A., Flint, M.H., Eds.; Churchill Livingstone: Edinburgh, UK, 1990;
pp. 265-273.


https://www.uptodate.com/contents/dupuytrens-contracture
https://bestpractice.bmj.com/topics/en-us/983
http://dx.doi.org/10.1016/S0140-6736(03)13871-8
http://dx.doi.org/10.1016/S0895-4356(99)00145-6
http://dx.doi.org/10.1016/J.JHSB.2004.08.002
http://dx.doi.org/10.5694/j.1326-5377.1968.tb29164.x

Medicina 2020, 56, 323 7of7

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Thomas, P.R.; Clarke, D. Vibration white finger and Dupuytren’s contracture: Are they related? Occup. Med.
1992, 42, 155-158. [CrossRef]

Liss, G.M.; Stock, S.R. Can Dupuytren’s contracture be work-related: Review of the evidence. Am. |. Indust.
Med. 1998, 29, 521-532. [CrossRef]

Connelly, T.J. Development of Peyronie’s and Dupuytren’s diseases in an individual after single episodes of
trauma: A case report and review of the literature. J. Am. Acad. Derm. 1999, 41, 106-108. [CrossRef]
Logan, A.J.; Mason, G.; Dias, J.; Makwana, N. Can rock climbing lead to Dupuytren’s disease? Br. |. Sports
Med. 2005, 39, 639-644. [CrossRef]

Descatha, A.; Jauffret, P; Chastang, J.F.; Roquelaure, Y.; Leclerc, A. Should we consider Dupuytren’s
contracture as work-related? A review and meta-analysis of an old debate. BMIC Musculoskelet. Disord. 2011,
12, 96. [CrossRef] [PubMed]

Lucas, G.; Brichet, A.; Roquelaure, Y.; Leclerc, A.; Descatha, A. Dupuytren’s disease: Personal factors and
occupational exposure. Am. J. Ind. Med. 2008, 5, 9-15. [CrossRef] [PubMed]

Fisk, G. The relationship of trauma and Dupuytren’s contracture. In Dupuytren’s Disease; Hueston, J.T.,
Tubiana, R., Eds.; Grune & Stratton: London, UK, 1974; pp. 43—44.

Zachariae, L. Dupuytren’s contracture. The aetiological role of trauma. Scand. J. Plast. Reconstr. Surg. 1971, 5,
116-119. [CrossRef] [PubMed]

Khan, A.A; Rider, O.].; Jayadev, C.U.; Heras-Palou, C.; Giele, H.; Goldacre, M. The role of manual occupation
in the aetiology of Dupuytren’s disease in men in England and Wales. ]. Hand Surg. 2001, 29, 12-14.
[CrossRef]

Rayan, G.M.; Moore, J. Non-Dupuytren’s disease of the palmar fascia. J. Hand Surg. 2005, 30B, 551-556.
[CrossRef]

Abe, Y.; Rokkaku, T.; Ebata, T.; Tokunaga, S.; Yamada, T. Dupuytren’s disease following acute injury in
Japanese patients: Dupuytren’s disease or not? . Hand Surg. Eur. 2007, 32, 569-572. [CrossRef]

Hindocha, S. Risk factors, Disease Associations, and Dupuytren Diathesis. Hand Clin. 2018, 34, 307-314.
[CrossRef]

De la Caffiniére, J.Y.; Wagner, R.; Etscheid, J.; Metzger, F. Manual labor and Dupuytren disease. The results of
a computerized survey in the field of iron metallurgy. Ann. Chir. Main. 1983, 2, 66-72. [CrossRef]
Lanzetta, M.; Morrison, W. Dupuytren’s disease occurring after a surgical injury to the hand. J. Hand Surg.
Eur. Vol. 1996, 21B, 481-483. [CrossRef]

Wichelhaus, A. Manifestation of Dupuytren nodules following fracture of the distal radius. Handchir.
Mikrochir. Plast. Chir. 2015, 47, 38—43.

Klingenberg, L.; Boeckstyns, M. Trauma as a Possible Cause of Duouytren’s Disease. Ugeskr. Laeger. 2011,
173,1211-1212. [PubMed]

@ © 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
@ article distributed under the terms and conditions of the Creative Commons Attribution

(CC BY) license (http://creativecommons.org/licenses/by/4.0/).


http://dx.doi.org/10.1093/occmed/42.3.155
http://dx.doi.org/10.1002/(SICI)1097-0274(199605)29:5&lt;521::AID-AJIM12&gt;3.0.CO;2-2
http://dx.doi.org/10.1016/S0190-9622(99)70415-9
http://dx.doi.org/10.1136/bjsm.2004.015792
http://dx.doi.org/10.1186/1471-2474-12-96
http://www.ncbi.nlm.nih.gov/pubmed/21575231
http://dx.doi.org/10.1002/ajim.20542
http://www.ncbi.nlm.nih.gov/pubmed/18033693
http://dx.doi.org/10.3109/02844317109042950
http://www.ncbi.nlm.nih.gov/pubmed/5136052
http://dx.doi.org/10.1016/j.jhsb.2003.08.012
http://dx.doi.org/10.1016/J.JHSB.2005.08.004
http://dx.doi.org/10.1016/J.JHSE.2007.06.005
http://dx.doi.org/10.1016/j.hcl.2018.03.002
http://dx.doi.org/10.1016/S0753-9053(83)80084-2
http://dx.doi.org/10.1016/S0266-7681(96)80050-7
http://www.ncbi.nlm.nih.gov/pubmed/21501565
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Results 
	Acute Trauma as a Trigger of Dupuytren’s Contracture 
	DC Diathesis 
	Interference in Daily Activities and Work Environment 

	Discussion 
	Conclusions 
	References

