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GENERAL INTRODUCTION AND OUTLINE

Dupuytren disease: etiology and epidemiology 

Dupuytren disease is a connective tissue disease affecting the palmar fascias of  

the hand. It has been named after the French surgeon and anatomist Guillaume 

Dupuytren. Early signs of  this disease are skin pitting, and the presence of  nodules 

(Figure 1A). Usually, a nodule is a firm lump, commonly located in the palm of  

the hand, that mainly consists of  collagen and (myo)fibroblasts.1,2 Myofibroblasts 

are fibroblasts that contain a contractile element. Mostly, nodules are painless and 

do not lead to functional complaints. Therefore, they are not always recognized by 

the patient, as indicated by a previous study of  our research group on prevalence,3 

in which many of  the participants having mild disease reported that they did 

not notice the small nodules. The nodules can progress into cords, in which the 

cellular density is decreased and the myofibroblasts are aligned along the lines of  

mechanical stress.4 Contraction of  myofibroblasts in combination with synthesis 

and degradation of  extra-cellular matrix, results in connective tissue remodeling. 

This interplay eventually gives rise to the characteristic flexion contracture of  the 

fingers (Figure 1B). The flexion contractures can cause functional complaints, or 

even lead to psychosocial complaints, as it may impede the patients’ self-esteem.5 

Even though Dupuytren disease is considered as a benign disease, underlying 

mechanisms as abnormal Wnt signaling6 or molecular alterations,4 and features 

such as a high likelihood of  recurrence after treatment, with lower recurrence rates 

after rigorous treatment, have similarities with neoplastic diseases.7 Previously, it 

has been suggested that Dupuytren disease is associated with a higher mortality,8-10 

and this has recently been supported by results of  a large cohort study.11 

It is unknown what exactly triggers the transformation of  fibroblasts in the 

palmar fascia into myofibroblasts, but there is evidence that it is associated with 

cell stress and several molecular changes. These include an increased level of  

growth factors,12-14 cytokines,12 extra-cellular related proteins,15,16 and altered levels 

of  matrix-metalloproteinases,17,18 combined with altered levels of  tumor necrosis 

factor.19 These alterations are also present in inflammation and scar formation.20,21

The reported prevalence of  Dupuytren disease varies largely, from 0.6 to 56.0%.22 

Possible causes for this broad range are the different populations studied (e.g. some 
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studies only included patient groups, while others studied general populations), 

differences in genetic predisposition between populations of  different countries, or 

suboptimal study design of  the prevalence studies. Research performed in the general 

elderly population of  Groningen (the Netherlands), has shown that the prevalence 

is 22.1% in people over 50 years of  age.3 Men are more frequently affected than 

women.3,23 As the prevalence tends to rise with increasing age,3,23 Dupuytren disease 

can be seen as a chronic disease of  the elderly. This may, in the coming decades, 

lead to increased health care costs related to the treatment of  this disease. Because 

of  this, a reliable estimation of  the prevalence of  Dupuytren disease in the general 

population worldwide, is important. 

Although the influence of  many suspected risk factors has not yet been elucidated, 

genome wide association studies (GWAS) and twin studies have shown that  

Figure 1. A) Mild stage of  Dupuytren disease, in which a nodule is present in the ring finger ray in the 

palm of  the hand. B) Severe stage of  Dupuytren disease, in which a contracture of  the little finger ray 

is present, and multiple nodules and cords in the first web space, palm and fingers have been encircled.
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genetics play an important role.6,24,25 Beside this, several other intrinsic and extrinsic 

risk factors are frequently linked to Dupuytren disease in the literature. Examples 

of  intrinsic risk factors are diabetes mellitus, epilepsy and liver disease. These 

conditions are often studied in relation with Dupuytren disease, but a statistically 

significant association has not always been confirmed.26-29 Examples of  extrinsic risk 

factors that are often suggested to be related with Dupuytren disease, are exposure 

to manual work and hand-arm vibrations.30-33 Several studies have been done on 

this topic, but again, a statistically significant association was not always found. 

Almost all studies that investigated the association between Dupuytren disease and 

vibration, focused on occupational exposure to vibration.29,31,33 However, vibration 

exposure can also occur during leisure or sports activities.34,35 To date, this has never 

been subject of  study.

Treatment options

Dupuytren disease cannot be cured, so treatment is aimed at preventing disease 

progression or reducing the flexion contractures of  the fingers. Some claim that 

the former can be achieved by radiation therapy that prevents the proliferation of  

fibroblasts,36,37 by anti-inflammatory drugs,38,39 or by the estrogen receptor antagonist 

tamoxifen,40 although the evidence for the effectiveness of  these methods is limited. 

Recently, a possible new therapeutic target has been identified, i.e. tumor necrosis 

factor, that might prevent disease progression.19 

Flexion contractures can be corrected using different treatment options, such as 

surgery, in which the cord is transsected or resected, or collagenase injections that 

lead to local breakdown of  the Dupuytren cord. Although collagenase injections 

replaced part of  the surgical procedures in the United States,41,42 most patients in 

the Netherlands are still treated surgically with percutaneous needle fasciotomy or 

limited fasciectomy, because collagenase treatment is not being reimbursed by the 

insurance companies.43 In percutaneous needle fasciotomy, the Dupuytren cord 

is divided with a needle, whereafter the finger (in most cases) can be extended. 

The dissected cord is not removed using this technique. In limited fasciectomy, the 

diseased tissue is removed, sometimes combined with removal of  the overlying 

skin (dermofasciectomy). A skin graft is used to close the defect that occurs as 

consequence of  the dermofasciectomy. 
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Unfortunately, recurrences are common and many patients require treatment 

again.7 This is a challenge in surgical treatment of  Dupuytren disease, since the 

scar tissue itself  (that remains after surgical treatment) may form a source for the 

formation of  new Dupuytren nodules and cords.20,21 In extreme cases, amputation 

of  the affected ray is the only treatment option that is left to regain functional ability. 

With this in mind, it is evident that timing of  surgical treatment is essential. Treating 

too early might result in multiple recurrences or earlier recurrences.44 However, 

treating too late can make the treatment less successful, because of  larger contracture 

deformities involving multiple joints, an increased chance of  natural arthrodesis 

due to flexion contractures, and because of  increased surgical complexity. 

Disease course

Despite the fact that this disease has been described as early as in the 17th century 

by Felix Platter, literature on the course of  Dupuytren disease is scarce. One study 

describes the results of  fasciectomy and fasciotomy with a follow-up time of  5 years, 

and the results are compared to a control group of  Dupuytren patients who received 

no treatment.45 Unfortunately, the sample size in this study is small (47 untreated 

hands, and the number of  participants is not reported) and no statistical analyses 

have been done, which hampers the interpretation of  the results. 

The prevailing thought from a clinical point of  view is that Dupuytren disease is 

progressive. However, experience shows there are also cases in which the disease is 

stable, or even in regression.46 This difference might be explained by the sampling 

method. In the vast majority of  studies, participants are recruited from a hospital 

population. As a consequence, only patients with a more severe form of  Dupuytren 

disease are included. The mild cases, in which only nodules are present, may not 

seek medical advice. So, they are less likely to be included in a study. Additionally, 

the few other studies that were done to determine the disease course, only used two 

measurement times.28,46 In this way, only a linear disease course profile could be 

estimated. Precise knowledge about the disease course is important to gain insight 

in the development of  the disease, but more importantly, to identify factors that may 

trigger disease progression, and to facilitate the clinicians’ decision about when to 

treat best. 

Therefore, a cohort-study was designed, in which patients with various stages 



General introduction and outline

12

of  Dupuytren disease were followed-up every 6 months, to evaluate the course of  

primary Dupuytren disease. After 1.5 years, interim-analyses were done. Three 

clinically different disease courses were identified, namely progression, stability 

and regression. In the majority of  the participants, the disease was stable. Disease 

extent (surface area of  the nodules and cords in a ray) at the start of  the study 

was associated with disease course.47 So, the larger the disease extent, the larger 

the chance to have progressive disease. There were no other risk factors that could 

explain why some experienced progression, and others did not. An explanation 

might be that the change due to progression was too small to be discriminated from 

variability in measurements. Therefore, a description of  long-term (more than 1.5 

years) disease course of  Dupuytren disease may be needed to identify risk factors 

for progression.

Outcome measures in research on Dupuytren disease

The most commonly used outcome measure in Dupuytren research is range of  

motion, and especially extension deficit, which is the inability to straighten the 

fingers.48 It can be measured either active or passive, and both types are used in 

the literature.7,49,50 The extension deficit is measured in each finger joint separately, 

but it can be summed to form a total passive or active extension deficit per finger. 

Although this variable is considered as the most suitable objective outcome measure 

for quantifying severity and treatment effects, the reliability of  this outcome is 

unclear. Furthermore, it has some disadvantages in statistical analysis, that will 

be explained later. Another disadvantage is that it cannot be measured in patients 

who only have mild Dupuytren disease without flexion contractures. Therefore, we 

searched for an alternative measure. In such patients, we used the surface area of  

nodules and cords, measured with a tumorimeter. This is a planimeter that is used 

in oncology to measure the surface area of  tumors on X-rays.51 The surface area was 

used as alternative measure for quantifying disease extent.

As mentioned before, previous studies have mainly focused on extension deficit as 

outcome measure in Dupuytren research. The patient’s perspective has long been 

neglected. Lately, a few studies have appeared studying hand function and quality 

of  life in patients with Dupuytren disease.52,53 Despite the increasing attention to 

the patient’s opinion, there is no patient reported outcome measure (PROM) that 
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is universally used. Additionally, all the available PROMs are designed to detect 

change after treatment. It is unclear whether the PROMs are able to detect change 

over time due to disease progression. This needs to be elucidated before the PROM 

can be used in clinical practice to determine the functional consequences of  disease 

progression.

Data-analysis of  outcome measures

As stated in the previous section, measuring extension deficits has some important 

consequences for the statistical data-analysis. 

First, extension deficit is often measured in all finger joints, and in multiple fingers 

per participant. This results in multiple observations within one participant. Clearly, 

these observations cannot be considered independent, which is an assumption 

of  many statistical tests. The data contain a multilevel structure, as is shown in  

Figure 2. This multilevel structure of  the data poses some challenges when it comes 

to analyzing the data, and ignoring it can lead to wrong conclusions.54 

There are several methods to manage multilevel data statistically. First of  all, 

commonly used statistical software packages contain techniques such as generalized 

linear mixed-effects models that are designed to analyze multilevel data. If  the use 

of  these models is not possible, another solution is to reduce the number of  levels 

in the dataset by processing parameters: for example, passive extension deficits that 

are measured in the three different finger joints can be added together to form a 

total passive extension deficit. By doing this, one level has been eliminated (joint). 

Further reduction of  the number of  levels can be done by randomly selecting one 

finger per participant which is included in the analysis, instead of  including multiple 

fingers per participant in the analysis. It is important to note that as a consequence, 

data are lost after data reduction, so this is not always a preferable option.

Secondly, extension deficit (regardless of  whether it is active, passive, or total) 

is often a zero-inflated continuous parameter, which means that the parameter 

shows clustering at zero, since most patients do not have contractures anymore 

once they have been treated. It is also possible that there are Dupuytren disease 

patients in the study who do not have contractures at all, resulting in an extension 

deficit of  zero. Therefore, the distribution of  this outcome measure is not normal. 

Data transformation to obtain normality is also not possible, since no calculations 
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can handle large numbers of  zero. A possibility to analyze this type of  outcome 

measure is to use a mixture distribution. A mixture distribution can be considered as 

a combination of  only parametric distributions, or as combination of  a parametric 

and a non-parametric distribution (or distribution free). The zero-inflated data can 

be analyzed with the parametric model, while the positive values would be modeled 

with the non-parametric component. This way, the parametric and non-parametric 

components that frequently characterize extension deficit measurements, can be 

analyzed together. However, in practice the non-parametric part is often replaced by 

a normal or lognormal distribution.

Thirdly, measuring outcomes at multiple moments in time yields an additional 

level in the multilevel structure of  the data (Figure 2). Although paired t-tests and 

repeated measures analysis of  variance (RM ANOVA) can be used for two or more 

measurements, these techniques are often not applicable due to non-normality of  

the data. In some cases, the difference score between two measurements might be 

normally distributed, and can be used as outcome. Another limitation of  t-tests, RM 

Figure 2. An example of  the data structure of  a Dupuytren dataset containing multiple levels. Note that 

the different levels are only presented for the MCP of  the left fifth digit, to limit the size of  the figure. 

Dig: digit; MCP: metacarpophalangeal joint; PIP: proximal interphalangeal joint; DIP: distal interpha-

langeal joint. 
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ANOVA, and non-parametric equivalents, is that they can only handle two levels 

in the data. Generalized linear mixed-effects models provide much a more flexible 

statistical technique, that, at this moment, is the most suitable technique that is 

available to analyze data in Dupuytren research.

Aim of  this thesis

It is clear that Dupuytren disease is a developing field of  study, according to 

the increase of  papers that have been published on Dupuytren disease in the last 

decades.55 Despite this, there are many epidemiological and methodological aspects 

left to unravel. Therefore, the general aim of  this thesis is to gain more insight into 

prevalence, risk factors and disease course of  Dupuytren disease. In addition, some 

considerations on the methodology are addressed. 

Outline of  this thesis 

Part I. Prevalence and risk factors

To narrow the prevalence range of  Dupuytren disease reported in the literature, 

a systematic review and meta-analysis on the prevalence of  Dupuytren disease in 

the general population was done. The results are presented in Chapter 2, in which 

prevalence rates including prediction intervals are presented as function of  age 

and sex. In an attempt to end the ongoing debate about the association between 

Dupuytren disease and diabetes mellitus, liver disease, and epilepsy, the strength and 

consistency of  previously reported associations was studied in a systematic review 

and meta-analysis (Chapter 3). Furthermore, we studied the influence of  sports 

activities with hand-held devices on the presence of  Dupuytren disease, which was 

examined in Chapter 4. In this chapter, the results of  a large cross-sectional study 

are reported in which the association between field-hockey playing and Dupuytren 

disease was determined. 

Part II. Considerations on the measurement methods

As the reliability of  the most frequently used outcome measure in Dupuytren 

research is unknown, Chapter 5 covers the inter- and intra-observer reliability 

of  diagnosis and finger goniometry in patients with Dupuytren disease. A new  

measurement method is introduced as well, to determine disease progression in 



General introduction and outline

16

participants with mild disease: a tumorimeter. Furthermore, various PROMs are 

used in Dupuytren research, but it has never been investigated whether the PROMs 

are able to detect change in hand function as result of  Dupuytren disease progression. 

This was determined in Chapter 6, in which the Dutch language version of  the 

Unité Rhumatologique des Affection de la Main (URAM) was validated and its 

ability to assess change in hand function due to disease progression was compared 

to the Michigan Hand Questionnaire (MHQ).

Part III. Natural disease course of  Dupuytren disease

To provide a detailed description of  the long-term natural disease course of  primary 

Dupuytren disease as function over time, the 4.5 year results of  the previously 

described cohort study are presented in Chapter 7. In this chapter, prospectively 

gathered data of  258 participants with Dupuytren disease was examined to describe 

the natural disease course of  untreated Dupuytren disease. Additionally, we tried to 

find risk factors for disease progression. 

Chapter 8 provides a critical discussion of  the findings in this thesis, and places 

the results in a wider context. Next to that, future perspectives are also presented in 

this chapter.
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