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For this purpose, different grading systems have been developed over the 

years. In 1936, Meyerding developed a system to assess the severity of the disease 

for the whole hand. This system consists of five categories, which are based on the 

number of affected rays and the extension deficit.8 In the sixties, the classifications 

of Iselin9 and Tubiana10 were developed, and both classifications indicate severity 

per ray (Table 1). In Iselin’s classification, measurements are not required for the 

staging in four categories. Tubiana’s classification is more complex, because the 

severity of the disease is based on the total passive extension deficit (TPED) per 

finger as measured with a goniometer.11 In addition, letters can be added to this 

classification to indicate the location of a lesion, for example P for palmar lesions, 

and D for digital lesions.11 More recent, Abe stated that the MCP joints and PIP 

joints should be evaluated separately, and he developed a grading system per 

finger, with a focus on the severity of involvement of the PIP joint.12

Today, the classification of Tubiana10 based on goniometry is most commonly 

used, although, the reliability of this measurement is not fully known. Several studies 

have investigated this for finger joint goniometry; however, these studies included 

participants without hand disorders.13-15 Until now, only one study investigated the 

reliability of goniometry in patients with DD16, which is remarkable, since a great 

value is attached to this measurement. In addition, there is no method to study 

disease severity in patients without an extension deficit. Therefore, it would add 

to the existing literature to introduce a method to study DD in patients with a 

mild form of the disease and to further investigate the intra- and inter-observer 

agreement of goniometry in patients with DD.

Table 1. Classifications of Iselin and Tubiana
Iselin Tubiana

Degree I palmar nodules and small 
cords without signs of 
contracture

Stage N nodules or cords without 
passive extension deficit

Degree II contracture of the MCP joint Stage 1 TPED of 1-45°

Degree III contracture of the MCP and 
PIP joint

Stage 2 TPED of 46-90°

Degree IV severe contracture of the 
MCP and the PIP with 
hyperextension of DIP joint

Stage 3 TPED of 91-135°

Stage 4 TPED of >135°

MCP: metacarpophalangeal, PIP: proximal interphalangeal, DIP: distal interphalangeal, 
TPED: total passive extension deficit.

Dupuytren Disease (DD) is a benign fibroproliferative disease that affects the 

palmar fascias of the hand and fingers. On a cellular level, the tissue that is formed 

contains fibroblasts, extracellular matrix proteins, and contractile myofibroblasts.1 

Clinically, this is visible as the development of nodules and cords, which may 

contract and can lead to extension deficits of the affected fingers (Figure 1).

Diagnosis
The first manifestations of DD may be small subcutaneous irregularities in 

the palm. The disease becomes easier to diagnose when nodules start to appear. 

Nevertheless, in this stage the differential diagnosis of DD is still extensive and 

should include any hand condition that causes nodules or pits, such as ganglia 

and inclusion cysts, occupational hyperkeratosis, tenosynovitis, and giant cell 

tumours.2 Cords most often affect the metacarpophalangeal (MCP) joints and/or 

proximal interphalangeal (PIP) joints. The disease seldom leads to contractures of 

the distal interphalangeal (DIP) joint, but hyperextension may develop, giving rise 

to a Boutonnière deformity of the affected finger. 

In previous studies, several authors used their own classifications to indicate 

severity, which often consisted of only two or three stages.3-7 This may be a 

convenient way to categorize people into different groups; however, using an 

accepted classification might be advantageous, because multiple categories 

provide a more nuanced view of severity of the disease, and results can be 

compared more easily.  

Figure 1. Recurrent Dupuytren disease in the left hand with a contracture of the ring finger and little 
finger. Primary disease in the right hand with a contracture of the little finger. Nodules and cords are 
marked with a pencil. 
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general population, it is interesting to perform a meta-analysis on the relation 

between DD and age in the general population.

Etiology
The etiology of DD has been studied extensively, but is not fully elucidated. 

In general, DD is more common in males, and prevalence rises with increasing 

age, regardless of gender.3-5 Proposed pathophysiological mechanisms include 

oxidative stress and altered immune responses, which are thought to stimulate 

myofibroblast proliferation.1,49 In addition, a combination of environmental and 

genetic factors seems to be implicated, as well as some diseases. 

Risk factors and diseases that previously have been associated with DD include 

excessive alcohol consumption, smoking, manual work, hand trauma, diabetes 

mellitus, and epilepsy.6,40,50,51 However, the specific role of each of these factors is 

not completely clear, and evidence is at times contradictory. 

When studying the association between DD and risk factors or diseases, 

certain aspects regarding methodology and statistical analyses should be taken 

into account. Firstly, one may investigate associations in cross-sectional studies; 

however, it is not possible to determine a causal relationship between risk factors 

and DD. Such causal relationships can only be studied in a prospective cohort study. 

Secondly, in the statistical analyses, potential confounders that could influence the 

association between the supposed risk factors and DD, like age and gender, should 

be taken into account. 

Observations from family studies and twin studies suggested that DD has 

a strong genetic component.52-54 Recently, in a genome-wide association study, 

nine different loci on the genome were identified to have a major role in the 

development of DD.55 Six of these loci comprise genes involved in the Wnt signaling 

pathway. This pathway influences cell proliferation and survival, and, in addition, it 

can change cell movement and behavior.56 Changes in this Wnt signaling could 

activate cell proliferation, leading to the onset of DD.55 

Thus, DD is a multifactorial disease in which environmental and genetic risk 

factors contribute in varying degrees to the onset of the disease. Further research 

should be conducted to study the extent that each factor contributes to the onset 

of DD. This will assist in fully clarifying the etiology of DD.

Prevalence
The prevalence of DD has been the subject of several studies in many 

different European countries, such as France, Belgium, Iceland, Norway, and the 

United Kingdom.3,5,17-20 A limited number of studies has been published from other 

parts of the world, such as the Far East and Africa.21,22 Data from The Netherlands 

is lacking. DD is known as a chronic disease of the elderly, and life expectancy 

will increase considerably in the coming decades. A recent report of the Central 

Bureau of Statistics shows that the mean life expectancy will rise to 87.1 years 

for males in 2060 and to 89.9 years for females. As a result of this increasing life 

expectancy, the retirement age will presumably be raised to 71.5 years in 2060.23  

Furthermore, it is expected that the percentage of people older than 65 years will 

increase from 16% in 2012 to 26% in 2040.23 It is conceivable that this increased 

life expectancy will lead to an increased inflow of new patients with DD, and we 

will have to accommodate this inflow in order to continue providing high quality 

care. Therefore, it is valuable to study current prevalence rates in our region and to 

study the association with risk factors such as diabetes, especially with an aging 

population. In addition, these prevalence rates could be used to evaluate cost 

effectiveness of emerging treatments, such as percutaneous needle fasciotomy, 

radiotherapy and collagenase injection.

Published prevalence rates vary widely. Hindocha et al. reported a prevalence 

range of 0.2-56% based on 49 studies published between 1951 and 2008.24 In 

contrast, a smaller range of 1-13% has also been reported.25 Populations in which 

DD has been studied include inhabitants of various regions or cities, i.e., the 

general population3,4,26-28, and inpatient populations from various hospitals.29-35 

Furthermore, the prevalence of DD has been studied in patients with a specific 

disease, such as diabetes mellitus36-41, epilepsy6,36,42, HIV43,44, and rheumatoid 

arthritis45. A fourth category consists of people exposed to vibration.20,46-48

The prevalence rates of these previously mentioned studies are not readily 

comparable due to several aspects. Firstly, the sample populations are very diverse. 

Secondly, there may be differences in study design, and thirdly, they concern 

different geographic locations. The relation between these specific aspects and 

the prevalence of DD has never been studied before. Thus, a systematic review of 

the literature could provide a more accurate prevalence range of DD. This literature 

review should focus on the prevalence of DD in the general population and take 

study quality and geographic location into account. Furthermore, with an aging 
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Knowledge of disease patterns could influence the decision making process 

with respect to treatment modalities. For example, if a strong correlation would 

exist between the ring finger and little finger, a surgeon might decide to treat both 

fingers even when treatment is indicated in only one finger. Furthermore, insight 

in disease patterns can be a first step towards further analysis of the role of the 

genotype in causing the various forms of DD.

Natural course of DD
As mentioned before, DD usually starts with small nodules in the palm of the 

hand, which have the capability to eventually develop into cords. The period of 

time in which the disease develops can differ widely between patients, and it has 

been described that the course of DD is characterized by periods of exacerbations 

and regression.25,66,67 

Three stages has been described in the pathogenesis of DD: the proliferative 

stage, the involutional stage, and the residual stage.66 In the proliferative stage, a 

nodule consists of young fibroblasts that are not arranged in line, and little collagen 

is present. In the second stage, the cells become more mature and are arranged 

in line. The number and size of cells decreases and the portion of collagen in the 

nodules increases. Nodule-cord units arise and, during this involutional stage, 

contraction occurs. In the last stage, which is called the residual stage, nodules 

disappear, and only cords are present. In this stage, the diameter of the cord varies 

little, and the contracture does not worsen.66 Millesi has described similar phases 

and stated in addition that this process can be repeated many times, causing 

periods of activity and inactivity.67 

Few studies have been conducted to investigate this disease course in 

patients.68-70 These studies mainly focused on long-term progression, and 

therefore it is assumed that DD progresses from nodules into cords over several 

years. However, several drawbacks could be identified in these studies, such as 

crude outcome measurements67, a retrospective design70, and only one follow up 

measurement.69,70 Consequently, the disease course is still not fully known over 

time, and the short term disease course should particularly receive attention. 

It is important to study the course of DD in patients for various reasons. Firstly, 

it will contribute to our overall knowledge regarding DD. Secondly, new patients 

with DD are unaware of potential disabilities to expect in their future. Therefore, 

studying the course of DD can be used to improve patient information and 

Disease patterns 
Several authors have empirically studied the occurrence of disease patterns 

in fingers with DD. The results of these studies have shown that the disease is 

usually bilateral, and, in the case that one hand is affected, this is most often the 

right hand.25,57 Furthermore, the most frequently affected rays are the ring finger 

and little finger on the ulnar side of the hand4,6,7,39, and involvement of the thumb 

and first web space, i.e., radial involvement, is more rare.58 Tubiana distinguished 

between three different types of radial involvement: (1) a mild form with a late 

onset by an already existing ulnar disease in the elderly patient. This form has a 

slow progression, and surgery is seldom necessary; (2) a moderate form, starting 

at age 45-50. This type is more diffuse present in both hands, and can cause 

contractures that might need surgical intervention; (3) a malign form, which arises 

at a young age in an early stage of the disease. This type is usually accompanied by 

ulnar contractures and can take an aggressive course.58 It has been also been stated 

by others that radial involvement is associated with a severely affected ulnar side 

of the hand.59,60

Radial involvement is thought to be part of ‘Dupuytren’s diathesis’. The term 

diathesis relates to certain features of DD, which additionally include: an early 

onset of disease, a positive family history, bilateral hand involvement, and ectopic 

lesions such as Ledderhose disease and Peyronie disease.61-63 Patients that meet 

the criteria of Dupuytren’s diathesis are thought to experience a more aggressive 

course of disease with a higher recurrence rate and more disability.62,64,65

Empirical research has been an important first step in discovering disease 

patterns in DD. However, none of these studies has taken severity of the disease 

into account. Furthermore, firm statistical substantiation for the supposed disease 

patterns is lacking, and, consequently, certain findings may be questionable. For 

instance, the supposed association between the radial and ulnar side of the hand 

may be determined by the high occurrence of DD in the ring finger and little 

finger and could therefore be just a coincidence. Besides, it is important to realize 

that data in such a study is correlated, since the individual fingers belong to the 

hand(s) of one patient. Thus, it is relevant to conduct a study with appropriate 

statistical analyses, taking into consideration the variation in occurrence of DD in 

different fingers as well as the correlation between observations. This study could 

test previously stated hypotheses and clarify whether or not a correlation on the 

occurrence and severity of DD between fingers truly exists. 
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objectives: (1) to study prevalence rates of DD in the general population, (2) to 

study the reliability of measurements in DD, (3) to investigate the presence of 

specific disease patterns, and (4) to elucidate the short term course of the disease. 

As previously mentioned, the prevalence of DD is frequently studied in 

different countries in Europe, except for The Netherlands. Accordingly, to address 

the first objective, we performed a prevalence study with a random sample stratified 

by age from the general population of Groningen. As secondary aim of this study 

we investigated the association between potential risk factors and prevalence of 

DD. The results of this study are described in Chapter 2. In addition, in Chapter 

3, we show the results of a systematic review of the literature on prevalence of 

DD in Western countries. To address the drawbacks of previous literature reviews 

regarding the variety in study populations, we focused on studies conducted in the 

general population. Furthermore, the quality of articles was assessed in order to 

study whether there was an association between quality and reported prevalence. 

We present a prevalence range of DD in the general population of Western 

countries, and we report the results of a meta-analysis on the relation between 

prevalence and age. 

In Chapter 4, we present the results regarding the second objective. The intra- 

and inter-observer agreement of measurement of surface area of nodules and 

cords was studied, as well as the reliability of finger goniometry. All measurements 

were performed in patients with primary DD.

With respect to the third objective, concerning disease patterns, we performed 

a cross sectional study to investigate whether there is a correlation in occurrence 

of DD in fingers, and if so, which patterns can be identified in the combination 

of affected rays. Furthermore, stated specific disease patterns in previous articles 

were scrutinized. Analyses were performed with a multivariate ordinal logit model, 

which takes into account gender, age, and severity of disease. The results are 

presented in Chapter 5. 

To study the short term disease course of primary DD, which is the fourth 

objective of this thesis, we performed a prospective longitudinal study that 

includes over 200 patients with primary disease in at least one hand. Patients were 

examined every six months to obtain a reliable representation of the short term 

disease course; a mean of four measurements per patient was achieved. Chapter 

6 is devoted to this topic.

Chapter 7 summarizes and discusses the results of this thesis and provides 

future perspectives.

education. Thirdly, it can be used in the evaluation of the effectiveness of emerging 

treatments, such as radiotherapy. For instance, radiotherapy is thought to stabilize 

progression of the disease, especially in early-phase DD.71,72 However, since the 

natural course of DD is not fully clear, it is difficult to interpret these results, because 

some of the stabilization might be part of the natural course of DD.

Treatment options
A flexion contracture of more than 30˚ at the MCP joint or any contracture 

at the PIP joint is generally thought to be an indication for treatment.73 To this 

day, surgical intervention is still the most common treatment for DD, and three 

techniques are widely used. Firstly, in percutaneous needle fasciotomy, the cord is 

sectioned with an injection needle at multiple levels. Afterwards, this ray is passively 

extended to pull the ends of the cord apart, in order to obtain maximum release 

of the contracture without removal of the affected tissue.74 Secondly, in limited 

fasciectomy, the diseased fascia palmaris, which includes nodules and cords, is 

excised via an open approach.75 This is the most common treatment for DD in The 

Netherlands.76 Thirdly, dermofasciectomy involves excision of the diseased fascia 

palmaris as well as removal of the overlying affected skin. A skin graft is needed 

to cover the evolved defect.77 This method is used when there is a high risk of 

recurrence or when in recurrent disease the skin is also affected. Fourthly, emerging 

treatments include radiotherapy for early stage DD72,78; injection with collagenase 

Clostridium histolyticum, which lyses collagen and leads to disruption of contracted 

cords79; and percutaneous needle fasciotomy combined with lipofilling.80

Over the past years, numerous studies have been published about these 

different treatment options and their outcome.72,77,79,81,82 However, it is still a 

challenge—especially regarding emerging treatments—to select the best patient-

specific treatment and to define the most convenient moment to intervene. 

To facilitate this decision, it is essential to first enlarge our knowledge about 

accompanying aspects of DD, such as prevalence and risk factors, disease patterns, 

and the natural course of DD. Until now, these aspects have received limited 

attention.

Aims and outline of this thesis
The  main objective of this thesis is to enhance our knowledge of  

epidemiological aspects of DD. This general aim was subdivided into four 
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