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Abstract
Background Up to present no curative treatment is known for Dupuytren’s disease (DD). Surgery remains the most

common treatment but lack of long-term efficacy and complications limit this therapeutic option.

Objective In a retrospective analysis, the results of radiotherapy with soft X-rays in the treatment of DD were evalu-

ated.

Methods A total of 206 patients (297 affected hands) with DD were included. Radiation therapy was carried out with

soft X-rays. A structured questionnaire considering patient and disease characteristics and effects of radiotherapy was

evaluated after a median follow-up time of 40 months.

Results Ninety-three (45%) of the 206 treated patients were reported on a regression of symptoms after radiation. No

further disease progression (including patients with regression) was present in 165 patients (80%). Satisfaction with the

therapy was expressed with an average score of 7.9 points (visual analogue scale, 0 = not satisfied, 10 = extremely sat-

isfied). Subjective therapeutic effects for 426 nodules and/or cords showed a reduction of 92 nodules and/or cords.

Conclusion In 206 DD patients further disease progression was stopped in most patients. Radiotherapy proved to be

well-tolerated, successful and satisfying for the patients.
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Introduction
Dupuytren’s disease (DD) is a benign, fibroproliferative disorder

of the fascia of the hand and fingers. Its aetiology remains

unclear and it seems to have a multifactorial background with

several associations as genetic inheritance, smoking, alcohol, dia-

betes mellitus, hyperlipidaemia, localized trauma, vibration

exposure and certain drugs like anti-epileptics.1–3 Prevalence of

DD ranges from 2% to 42% in the male population.4,5 The male

to female ratio is about 3–15 : 1 and the incidence in women

and men increases with age.2–7

Dupuytren’s disease presents clinically with cords and nodules

on the palmar fascia and a mostly progressive and irreversible

flexion of the fingers due to a contracture of the fascia.3,7,8 In

most cases, the fourth and fifth finger of the hand are affected.8

So far, no curative treatment is known. Restoration of the

hand function and prevention of disease progression is the aim

of therapeutic approaches.7,9–11 Therapy includes surgical cor-

rection like open excision of the involved fascia (fasciectomy),

open fasciotomy and needle aponeurotomy and non-surgical

treatments such as injection of enzymes, radiotherapy, ultrasonic

therapy, dimethyl sulphoxide, allopurinol, steroids, interferon-c
and vitamin E, mostly without proven efficacy or limited suc-

cess.11–17

Surgery is currently the most common treatment of DD in

late stages but especially for early stages of DD radiotherapy is

an attractive treatment option.7,10,11,18 As published data on this

well-known treatment option are limited, we want to draw the

attention on new aspects concerning treatment of DD with

radiotherapy.

In a retrospective analysis, the results of radiotherapy in the

treatment and in the prevention of disease progression of DD

were evaluated.
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Patients and methods

Patient’s characteristics
In total, 355 patients with DD have been treated with radio-

therapy between 1999 and 2008 at the Department of Derma-

tology and Allergy, Technische Universitaet Muenchen

(Munich, Germany) and Hautarztzentrum Neufahrn (Ger-

many). In 2009, 6 months after the last treatment, 355 ques-

tionnaires were sent to these patients. Of these, 206 patients

returned the questionnaires and were included in this study

[123 males (59.7%), 83 females (40.3%)]. Median age of all

included patients was 62.9 years (63.05 years in males,

62.4 years in females). Our collective included 297 hands with

DD. Bimanual involvement was found in 91 patients (44.2%),

115 patients (55.8%) had a unilateral involvement. The right

hand was affected in 72 patients (62.6%) and the left hand in

43 patients (37.4%).

Radiotherapy
Following informed consent, radiation therapy was carried

out with soft X-rays (Dermopan II, Siemens, Germany). We

used 50-kV photons at 25 mA, a 1 mm aluminium filter and

a 2 mm cellon filter. Radiation was led through a tube (diam-

eter 4 cm) at a focus skin distance of 15 cm. 1 mm lead cut-

outs protected the uninvolved areas of the palm. A total dose

of 32 Gy was applied, with an 8-week interval between the

four courses of two fractions at two consecutive days with a

single dose of 4 Gy. Consecutively, half-value depth was

15 mm.

Evaluation
All study participants answered a structured questionnaire

(Appendix 1) considering family history, predisposing factors,

occupation, disease characteristics, progression, treatments,

effects, side-effects of the radiotherapy and the satisfaction

with this treatment measured with a visual analogue scale

(1 = not satisfied, 10 = very satisfied). Mean follow-up time

was 44.7 months (3 years and 9 months). Median was

40 months (3 years and 3 months), range from 6 to

115 months. A summary of the patient’s characteristics are

shown in Table 1.

Statistical evaluation
Statistical evaluation was performed using the fourfold table

test.

Results

Left- and right-handedness
One hundred and ninety-five patients (95%) were right-handed

and seven patients (3.4%) were left-handed and no data were

obtained in four patients (2.6%).

Family history and predisposing factors
Fifty-nine patients (28.6%) reported of at least one family mem-

ber with diagnosis of DD and no data were obtained in eight

patients (3.9%).

Forty-nine patients (24%) suffered from at least one other

dermatofibrosis (Morbus Ledderhose of the plantar fascia in 18

patients, induratio penis plastica in 13 patients, knuckle pads in

18 patients and keloids in seven patients) and no data were

obtained from six patients (3%).

Forty-two patients (20.4%) reported on comorbidities: 21

(10.2%) of these had an affection of the cardiovascular system

like hypertension or coronary heart disease. Liver diseases or

functional dysregulation (y-GT elevation, haemochromatosis,

toxic liver disease) were found in four patients (1.9%). Diabetes

mellitus was present in 18 patients (8.7%), epilepsy in one

patient (0.5%).

Table 1 Patient characteristics

n %

Patients, total 206 100

Males 123 59.7

Females 83 40.3

Median age of the patients (years) 62.9

Males 63.05

Females 62.4

Affected hands, total 297 100

Unilateral 115 55.8

Bilateral 91 44.2

Right hand 72 62.6

Left hand 43 37.4

Right-handed 195 95

Left-handed 7 3.4

Positive family history of Dupuytren’s disease 59 28.6

Most common clinical symptoms

Nodules 235 hands

Cords 234 hands

High tension 128 hands

Comorbidities

Total 100 48.5

Morbus Ledderhose 18 8.7

Induratio penis plastica 13 6.3

Knuckle pads 18 8.7

Keloids 7 3.4

Cardiovascular disease 21 10.2

Diabetes mellitus 18 8.7

Liver-disease 4 1.9

Epilepsy 1 0.5

Occupational stress/manual exposure

Heavy 23 11.2

Low/fine 30 14.6

None 135 65.5
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Occupation
Fifty-six patients (27.2%) had manual occupations, 98 patients

(47.6%) were in the service sector and 44 patients (21.4%) had

academic jobs. No data were obtained in eight patients (3.9%).

Occupational stress
Twenty-three patients (11.2%) reported on regular and heavy

occupational manual work, 30 patients (14.6%) on light manual

work and 135 patients (65.5%) had no manual work load in

their occupation or in their leisure time. No data were obtained

in 18 patients (8.7%).

Pretreatments
Thirty-seven patients (18%) had received one or more treat-

ments: hand surgery in 18 patients, needle fasciotomy in eight

patients, local steroid injection in three patients; in single

patient’s oral intake of vitamines, shock-wave therapy, magnetic

field therapy, massage with homeopathic cremes, therapy with

systemic non-steroidal anti-inflammatory drugs, handgymnas-

tics, massage and injections of non-medical practitioners.

Clinical symptoms
Most patients suffered from nodules (235 hands), cords (234

hands) and high tension in the involved palms (128 hands). Less

often symptoms like pain and burning, trigger fingers or func-

tional restrictions were stated. Two hundred and eighty-three

nodules and cords were present in the right hands and 254 nod-

ules and cords in the left hands.

One hundred and twenty-two patients (59.2%) showed a slow

progressive activity of the disease, 23 (11.2%) had a slow pro-

gression in batches, 25 (12.1%) had a rapid progression and 14

(6.8%) a very rapid disease progression.

One hundred and thirty-nine patients [67.5%, no data in 67

patients (32.5%)] had a median of 20 months (range was 0–

329 months or 27.5 years) as first recognition of DD and onset

of the radiation therapy.

Radiation therapy
Ninety-three (45%) of the 206 treated patients were reported on

a regression of symptoms after radiation. No further disease pro-

gression (including patients with regression) was seen in 165

patients (80%).

Satisfaction with the therapy was measured with a visual ana-

logue scale and included 198 patients (no data for eight patients)

and estimated as very good [average score of 7.9 points (SD 2.7

points], median of 9 points).

Subjective therapeutic effects for 426 nodes and/or cords

showed a reduction of 92 nodules and/or cords.

Side-effects
Erythema of the treated area was reported in 42 patients (20.4%)

and no data were available for 27 patients (13.1%). Dryness of

the treated skin was present in 82 patients (39.8%) and no data

were available for 15 patients (7.3%). Desquamation was

reported in eight patients (3.8%).

Chronic side-effects that persisted more than 4 weeks after

the end of the treatment were dryness of the skin (41 patients,

20%), skin atrophy (seven patients, 3%), lack of sweating (eight

patients, 4%), teleangiectasia (six patients, 3%), desquamation

(five patients, 2%) and sensory affection (four patients, 2%).

Therapeutic results depending on symptom duration prior
to beginning of radiation therapy
Available data on symptom duration prior to radiation were

present for 117 patients: Of these, 56 patients had a duration less

or equal to 20 months and 61 patients had a duration of more

than 20 months before therapy start. Significantly better

improvement was found in patients with symptom duration of

less than 20 months (p<0.05).
No difference in results was found with regard to symptoms

or number of nodules and/or cords nor age of the patients.

Discussion
After a mean follow-up time of almost 4 years after radiation

therapy with soft X-rays, a further progression of DD could be

avoided in 80% of the study collective. Most patients were satis-

fied with the therapy (average score of 7.9 points of 10 points in

the visual analogue scale). Dryness of the skin was the most

common side-effect in about 40% of all patients.

Altogether radiotherapy in this cohort proved to be effective,

safe and satisfying for the patients.

Generally, the aetiology of DD is still unclear and treatment

remains a therapeutic challenge since its first description in the

Lancet in 1834.3

The male to female ratio with 10 : 7 in our group showed

more affected females than described in the literature with

10 : 2–10 : 6.3–7 The median age with about 63 years corre-

sponded to the available data.2–7 As expected, we found a family

history of DD in about one-third of all patients as a sign of the

heritability of this disease as shown in several other studies.19–21

Existence of other dermatofibrotic diseases was reported in

about one-fifth of the collective corresponding to the previously

published data.2,22–24

The observed comorbidities were as high as in the normal

population and we could not confirm correlations described in

other studies.2,12,22,25

Another discussed risk factor for DD is occupational and

non-occupational stress or trauma of the hands.1,26–28 Our data

suggest no significant correlation as about 65% of the patients

had no heavy manual work and only 56 patients (27.2%) had

manual occupations. Bimanual affection as seen in our patients

and described before is as well an argument against the workload

or trauma hypothesis, because one hand is usually leading in

manual activity, in our collective the right hand with 95%.27,28
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The literature is divergent and discusses a three times higher risk

at heavy occupational hand stress whereas other studies showed

no correlation.1,26–28 Still, it remains unclear whether traumatic

hand lesions or traumatic stress on the hands might induce

fibrotic palmar changes.1,26

The therapeutic management of DD is not concordant

throughout the literature. Some authors still prefer the wait and

see option especially in early stages when the disease often is

apparently stable.9,27 Progression in untreated DD hands is seen

in about 50% of patients after a 6 years follow-up time.29

The intralesional injection of clostridial collagenase was

recently described as safe and effective in non-surgical treatment

of DD in early stages.9,13,30,31 An 8-year follow-up of eight

patients treated with collagenase injection showed a reoccur-

rence or progression of symptoms, however, in a less severe

manifestation than the initial status.32 Other data showed more

benefit in a 3-year follow-up study in a larger DD population of

over 600 patients.30

Surgical treatment including total, partial and selective fasci-

ectomy and needle aponeurectomy remains the most common

used treatment for DD in later stages.7,9,33–35 Postoperative com-

plication rates for DD are 17–50% and include tendon rupture,

nerve or vessel injury, haematoma, wound infection, dystrophy

and scar contraction.7,10 Recurrence rates after surgical DD

treatment range from 26% to 80% and may be associated with

co-factors like disease severity, diabetes, alcohol abuse or epi-

lepsy.13,36 After all, surgical treatment still is the treatment of

choice but it seems to be reserved for advanced DD levels with

functional impairment.7,33,34,37,38

Radiation of DD has not been used to replace surgical treat-

ment, it rather was an option for prevention of further disease

progression especially in early-phase DD as its first therapeutic

experiments before world war two.39 On the basis of biological

process of fibrogenesis involving radiation-sensitive targets like

fibroblasts, lymphocytes, production of fibrotic growth factor

and tissue growth factors, this treatment has a scientific ratio-

nale.39

The reviewed literature on radiation of DD varies in the appli-

cation of radiation, follow-up time and definition of the clinical

response to the treatment.

Good treatment results with an improvement of clinical

symptoms have been described in 1959 by Schirren et al., with

the same radiation protocol as in our study. Schirren40 found

that higher doses did not show better response and total doses

below 16 Gy did not have any effect. Another study by Keil-

holz37 of 1996 with a follow-up time of 6 years, 96 patients and

a daily fractionation of 5 9 3 Gy and a second circle 6–8 weeks

later (cumulative dose of 30 Gy) showed an improvement of the

clinical symptoms in 72% of the patients, a stop of progression

in 17% and a progression in 11% of the patients. The same

group presented the data with a 10 year follow-up in 99 patients

and revealed a regression or stabilization of DD in 59% of the

radiated areas. 22% of the patients had a progression and 19%

of the patients developed new DD lesions in not irradiated

areas.41 A 13 year follow-up of the described collective with 135

patients reported of an improvement in 10% of patients, a sta-

bilization in 59% of the patients and 31% of the DD patients

had a disease progression. Furthermore, radiotherapy had no

effect on complication rates in surgical treatment due to disease

progression.29 Long-term side-effects like skin atrophy and dry

desquamation was observed in 32% of the patients.29 There

seems to be a tendency towards an increase in disease progres-

sion or reoccurrence with a longer follow-up time. However, still

this long-term data prove efficacy to prevent disease progression

of DD by radiotherapy.37

Seegenschmiedt et al.38 performed a randomized clinical

study to compare two radiation dose concepts. In this study with

129 patients, radiation was done with 120 kV at 20 mA. In one

group, the patients received a total dose of 30 Gy by applying

10 9 3 Gy in 2 series (5 9 3 Gy) separated by an 8-week inter-

val, the second group received a total dose of 21 Gy by applying

7 9 3 Gy in one series within 2 weeks. Follow-up at 12 months

showed an improvement of symptoms in 56%, respectively, 53%

(30 Gy group vs. 21 Gy group) of the patients, a stabilization in

37%, respectively, 38% and a progression in 7%, respectively,

9% of the patients.38 Thirty-eight per cent of the patients devel-

oped erythema and dryness of the radiated skin areas, 6% had

only an erythema, 6% a desquamation and 2% a prolonged

oedema. After 3 months side-effects persisted in 13% of the

patients and after 6 months in 5% of the patients. Altogether

both radiation regimes were well tolerated and equally effective,

whereas in the 21 Gy group the incidence of acute toxic side-

effects was slightly higher than in the 30 Gy group.38 Other

radiation induced complications may be lymphatic occlusions,

actinic nerve lesions and skin affections like dermatitis, sclerosis

and necrosis, but still radiotherapy has proved to be quite safe in

early-stage DD.14,37

The described rates and distribution of side-effects are about

the same as we have seen in our study collective (acute: erythema

20.4%, dryness 39.8%, desquamation 3.8%; chronic: dryness

20%, skin atrophy 3%, lack of sweating 4%, angiectasia 3%, des-

quamation 2%, sensibility affections 2%).

The risk of cancer and other neoplasia is definetively given

when applying ionizing radiation to human cells. We used in

total a dose of 32 Gy which is low compared to doses given in

oncologic treatments. Uninvolved skin was always protected by

lead cutouts. It has been shown that doses of 30 Gy are not

increasing the risk of neoplasia in radiated areas as shown by

Betz et al.29 (2010) after 13 years of follow up.

According to previous studies the risk of developing skin can-

cer is clearly related to the total dose applied showing that

cumulative doses up to 30 Gy have a very low risk for neopla-

sia.42 Cases of skin cancer in the treated area after radiotherapy

of M. Dupuytren have not been published yet, even if this treat-
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ment is performed since decades. Furthermore, the “Deutsche

Dupuytren Gesellschaft” (German Dupuytren Society) published

a cancer risk estimation after radiotherapy of M. Dupuytren

together with the former GSF (Gesellschaft f€ur Strahlenfors-

chung, Neuherberg, Society for Radiation Research), now Helm-

holtz Zentrum M€unchen - Deutsches Forschungszentrum f€ur

Gesundheit und Umwelt (GmbH).43 It shows that the risk is

dependent on the patient0s age and gender at the time of irradia-

tion. With a median age of our patients of 63 years the calcu-

lated risk is clearly under 0.05%.

Comparing the results of radiation in our collective, we found

a regression of symptoms in 45% of the patients which is in the

range of the cited literature (7–56%).29,37,41,44,45 80% of our col-

lective showed no further disease progression which corresponds

to publications of the last years (14–98%).29,37,41,44,45 Still, the

different radiation protocols make it difficult to compare these

studies.

Our data revealed a significantly higher improvement in

patients with a symptom duration of less than 20 months. It

has been described that early disease stages are treated more

effectively which supports our findings.29,41,44 In addition,

treated DD hands had a lower recurrence rate after 10 years

follow-up compared to the untreated, natural course of the

disease.41

There are several limitations of the study. A control group to

compare results and effects of the radiation is lacking. Due to

the fact that all our patients were treated according to disease

progression and lack of therapeutic alternatives, we do not have

data of an untreated collective in this study.

There is always a bias with patients giving information on

subjective symptoms in questionnaires.

Finally, satisfaction with radiation therapy was high and the

treatment well-accepted. Due to often severe functional impair-

ment leading to individual suffering and the high economic bur-

den, treatment of DD is necessary and radiation therapy

represents a safe and cost-effective treatment option for early-

phase DD.46
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Questionnaire for history and clinical symptoms of Dupuytren’s disease 

1. PERSONAL DATA

Name, Surname:  ___________________________________ 

Date of birth:              ___________________________________ 

2. GENERAL INFORMATION

A. Are there family members suffering from Dupuytren’s disease? 

 Yes     No 

B. Do you suffer from any of the following diseases?  

Induratio Penis Plastica  Morbus Ledderhose      

Knuckle pads               Keloids       

Diabetes mellitus            Epilepsy     

Liver diseases               Cardiovascular diseases  

Appendix: I
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B. Clinical signs

C. How was the progression of the disease? 

Slowly progredient  Slowly batch-wise       

Rapidly progredient   Very rapidly progredient      

D. Did you receive other therapies? 

______________________________________________________

E. Has there been a regression of disease symptoms after treatment? 

No     Yes  

F. Could disease progression be stopped?     Yes     No  

G. Are you satisfied with the radiotherapy? 

     0   –   0   –   0   –   0   –   0   –   0   –   0   –   0   –   0   –   0  

disappointed                                      very satisfied  

dnahtfeLdnahthgiR

Pain/ burning sensation No  Yes  No  Yes 

Increased palm tension No  Yes  No  Yes 

oNsnoitcirtserlanoitcnuF  Yes  No  Yes 

oNtsertaniaP  Yes  No  Yes 

oNsegnahcnikstsriF  Yes  No  Yes 

oNseludonelbaplaP  Yes  No  Yes 

oNsdrocelbaplaP  Yes  No  Yes 

oNregnifreggirT  Yes  No  Yes 

oNytimrofednoixelF  Yes  No  Yes 

oNstnialpmocrehtO  Yes  No  Yes 

C. Have your hands been exposed to heavy work-load? 

 Yes (mostly rough hand movements)                

 Yes (mostly fine hand movements)   

 No       

D. Occupation: _________________________ 

E.  Left-handed      Right-handed 

3. DISEASE CHARACTERISTICS

A. First onset of clinical signs: 

 Month: _____________ Year: _____________  
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4. TREATMENT

A. Which of the following side-effects during the first 4 weeks after end of treatment 

did you notice? 

1. Erythema             No      Yes   

2. Dryness             No      Yes   

3. Desquamation          No      Yes   

B. Are there any side-effects persisting for more than 4 weeks after end of treatment? 

1. Dryness                 No    Yes   

2. Skin atrophy                 No              Yes   

3. Angiectasia                   No    Yes   

4. Sensational affection    No    Yes   

5. GRAPHIC PRESENTATION

A. Which areas of the hands have been affected prior to therapy? (Mark nodules as circles and cords 

as ovals)

                               left hand                                                               right hand  

B. Which areas of the hands are affected at the moment? (Mark nodules as circles and cords as 

ovals)

                              left hand                                                                   right hand 
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