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In 1897 Professor Ledderhose described 50 cases of a dis-
ease that affected the plantar fascia with fibromatosis and 
this condition has since been associated with his name.19 
Baron Dupuytren had observed nodules in the feet of his 
patients with finger contractures.9 Fibromatosis is neverthe-
less often solely observed in the aponeurosis of the feet and 
it has been suggested to be an independent disorder.14 
Dupuytren’s disease is common in Caucasians in Northwest-
ern Europe with yearly incidence of 2.9% and prevalence up 
to 40% in 70-year-old Icelandic males.12,13 In other parts of 
the world the disease is regarded as much less common.7,13

The actual prevalence of plantar fibromatosis in the gen-
eral population is unknown. However, the prevalence has 
been documented in several cohort studies of Dupuytren’s 
disease.1,3,4,8,11,17,22 The disease has been described in chil-
dren from early childhood and adults reaching old age. Its 
incidence is most common between the ages of 50 to 60 
years, with striking male predominance.14 Ledderhose dis-
ease has been reported to have a strong familial predisposi-
tion.5 It has also been related to other forms of extra palmar 
involvement, including the knuckle pads and Peyronies 
disease.4,17

Plantar fibromatosis is most often situated along the 
medial border of the foot, in the nonweightbearing part of 

the plantar aponeurosis. The disease begins as a small nod-
ule, which is sometimes painful. It grows in a time span of 
years, often forming a mass of several centimeters in diam-
eter. Sometimes the mass grows to the extent of causing 
discomfort while walking and even flexion deformities of 
the toes.6,10 Interestingly, the histopathology is the same as 
seen in the palmar fascia in Dupuytren’s disease.25 The nod-
ules are always benign.14 The differential diagnoses are 
other space-occupying tumors such as osteosarcoma.2 A 
conservative approach is recommended if the lesion is not 
causing discomfort.25 The treatment has been surgical 
removal of the involved fascia.6,14,23 The overall recurrence 
rate is up to 60%.24 Radiation therapy has been used as an 
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Abstract

Background: Fibromatous nodules in the sole of the foot are often called Ledderhose disease. It is a benign nodular 
formation in the plantar aponeurosis, typically at the distal medial border. A lump forms and it can be a few centimeters 
in diameter. It is frequently seen as an isolated disease, but a relationship to Dupuytren’s has been noted in some patients.
Methods: The study was a part of a large cohort study, the Reykjavík study. Men with Dupuytren’s disease (n = 122) were 
invited to follow-up 18 years after the initial observation.  An equal number of controls, matched for age and smoking habits, 
were also invited.  A total of 92 Dupuytren’s patients and 101 control subjects attended for follow-up and were examined 
for plantar nodules. Statistical evaluation was carried out using chi-square test and presented as odds ratio (OR) and 95% 
confidence interval (95% CI).
Results: Ledderhose disease was identified in 14 of the 92 (15.2%) men with Dupuytren’s disease, while it was only in 4 
of the 101 (3.9%) matched controls (OR = 4.35, 95% CI, 1.3-16.7, P < 0.01). Men operated for Dupuytren’s disease or with 
finger contractures were more likely to have plantar nodules than those with only nodules or strings in the palms (OR = 
6.1, 95% CI, 1.8-27.1, P < 0.001). The plantar involvement was related to family history of Dupuytren’s disease (OR = 3.1, 
95% CI, 1.1-8.5, P = 0.02).
Conclusion: Men with manifestations of finger contractures or who need surgery for Dupuytren’s disease are more likely 
to also develop plantar fibromas.
Level of Evidence: Level III, retrospective comparative series.
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alternative treatment, with complete or partial remission in 
88% of cases at 22 months follow-up.15 Here we present the 
results from a large population-based cohort study, describ-
ing Ledderhose plantar nodules and their relationship with 
Dupuytren’s disease, age, and family history.

Methods
Study Subjects

As a part of a large national epidemilogicial cohort study, 
the Reykjavík study, 1297 men were evaluated for signs of 
Dupuytren’s disease in 1981 to 1982 and 249 (19.2%) at that 
time had signs of Dupuytren’s disease.12,13 On reevaluation 
in 1999, 122 (49.0%) were still alive and all were invited for 
a follow-up. As a control group equal numbers of men that 
had participated in the Reykjavik study at the same time and 
were symptom free in 1981 to 1982 were also invited. The 
control group was matched for age and smoking habits. All 
participants in the case control study in 1999 were invited 
with a letter and those that did not respond were contacted 
by telephone. At the Heart Preventive Clinic the participants 
answered a questionnaire created for this study that included 
questions about the symptoms of Dupuytren’s and 
Ledderhose diseases, demographic and social factors, occu-
pation, and other health-related conditions. They were also 
questioned about the occurence of contracted fingers in 
other family members. Participants were asked to recall 
when they first noticed disease in the palm. The study was 
free of charge. The study was approved by the National 
Bioethics Committee (licence number 08-131) and the Data 
Protection Authority in Iceland. The study was carried out in 
accordance with the World Medical Association declaration 
of Helsinki and all subjects signed informed consent.

Classification of the Disease
The hands and feet were examined by the same physician 
and classified as: (a) normal; (b) palpable palmar nodules 
larger than 5 mm, skin tethering, and/or fibrous cord(s);  
(c) contracted fingers; and (d) operated due to contractures. 
The feet were examined and soles palpated and the pres-
ence or absence of nodules registered. The classification 
system has been used in other epidemiological studies.7,16 
To diminish the potential for observer bias, the study was 
planned with the observer not having information about the 
original group allocation of the participants at the time of 
examination. Single observer approach was used to reduce 
interobserver variation in the study.

Statistical Evaluation
The present investigation was a nested case control  
study, derived from a large-scale epidemiological study in 

Reykjavik, Iceland.12,13 Primary outcome was defined as 
the difference in Ledderhose prevalence between the cases 
and controls in the original study groups, namely, patients 
with Dupuytren’s disease and matched control in 1981 to 
1982. As Dupuytren disease has been shown to have age-
dependent prevalence,12,13 secondary outcomes were the 
difference in Ledderhose prevalence in subjects with 
Dupuytren’s contractures in 1999 compared to those that 
did not, association with family history, and age of onset of 
Dupuytren’s disease. Of the 122 men with Dupuytren’s 
disease in the 1981 to 1982 cohort, 92 (75%) attended the 
clinic for follow-up. Eight of these men did not have signs 
of the disease at the time of follow-up (Figure 1). Of the 
original 122 controls, a total of 101 (83%) attended. As 
Dupuytren’s disease is common with high annual incidence 
in elderly men in Iceland,12,13 part of this initial control 
group from 1981 to 1982 had at the reevaluation in 1999 
developed palmar disease (n = 53). These were also consid-
ered as cases in the secondary outcome evaluation, and in 
this respect the final study group comprised of 137 cases 
with Dupuytren’s disease and 56 control subjects.12

Figure 1. Design of the study. The clinical examiners were 
blinded to the original disease status and classification. As 
Dupuytren’s contracture is a disease with a high incidence in 
elderly males, 56 of the 101 controls had developed signs of 
Dupuytren’s disease in the hand when reexamined. In 8 subjects 
palmar involvement was not confirmed. The final study groups 
included 137 subjects defined as cases with Dupuytren’s disease 
and 56 Dupuytren’s-free control subjects.
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Statistical significance was evaluated with the chi-square 
test and Yates correction when appropriate. Results are pre-
sented as odds ratio (OR) and 95% confidence interval (CI). 
The significance level was set at P < 0.05.

Results
When comparing the prevalence of Ledderhose disease in 
the nested-case control study in 1981 to 1982, 14 of the 92 
(15.2%) men with Dupuytren’s disease had the condition 
while it was only observed in 4 of the 101 (3.9%) matched 
controls (OR = 4.35, 95% CI, 1.3-16.7, P < 0.01). For sec-
ondary outcome evaluation of the 1999 data, all patients 
with Dupuytren’s contractures were compared to those that 
did not have the condition. Of those with signs of Dupuytren’s 
disease (n = 137), 18 or 13.1% had plantar involvement. 
None of the 56 men in the disease-free group were found to 
have plantar disease (Table 1). Men who had been operated 
on or had contracted fingers were more likely to have plan-
tar nodules than those with a string or a nodule (>5 mm)  
in the palm (OR = 6.1, 95% CI, 1.8-27.1, P < 0.001). 
Investigation of the possible association between Ledderhose 
disease and family history of Dupuytren’s disease showed 
that 9 out of the 38 participants with Dupuytren’s diseases 
and positive family history had plantar involvement (Table 2). 
Of those 99 participants with Dupuytren’s disease without 
family history, 9 had signs of Ledderhose disease  
(OR = 3.1, 95% CI, 1.1-8.5, P = 0.02). Most of the men with 
Dupuytren’s disease could not recall the age when their 

hands became affected, but of the 18 men found to have 
Ledderhose disease, 13 did. When comparing those who had 
the first signs of Dupuytren’s disease before the age of 50 
years (n = 9 out of 28) to those developing signs at a later 
age (n = 4 out of 30), a trend toward association between 
early age at onset and predisposition of plantar affection was 
observed (OR = 3.0, 95% CI, 0.7-15.5; P < 0.096).

Discussion
In Ledderhose disease, fibrous nodules form in the plantar 
fascia of the feet, which sometimes can disturb walking and 
be painful.15,21 The Dupuytren’s diasthesis is a complicated 
condition where the etiology is still a mystery.20 Both con-
ditions reduce quality of life and cause functional disability 
in a surprisingly large proportion of the general population 
in Northwestern Europe.7,13,15,21 The most interesting obser-
vation in this study was that all of the men with signs of 
Ledderhose disease also had Dupuytren’s disease. This sup-
ports the notion that Dupuytren’s and Ledderhose disease 
have a common etiology and underlying pathology. In the 
clinical setting, such information could be diagnostically 
helpful in patients with mass in the aponeurosis of the foot.

The approach applied in this study, where the data were 
derived from an unselected population-based cohort study, is 
a considerable strength. All studies of retrospective nature 
may be subjected to biases. Possible biases in this study may 
be related to the idea that a palpable nodule of 5 mm under 
the skin in the fascia of the foot and hand may be difficult to 
detect with accuracy and can be considered a subjective find-
ing by the observer. Hence an underestimate of the true prev-
alence would be expected. The observer did not have access 
to the original group allocation and thus did not know if he 
was questioning and examining a participant from the origi-
nal Dupuytren’s or control group. This blinding was done to 
reduce the risk of observation bias. By applying single exam-
iner approach, interobserver bias was also minimized. 
Interestingly, a 2.9% annual incidence of Dupuytren’s dis-
ease in this cohort over the 18-year follow-up period was 
observed.12,13 We could not confirm the diagnosis in 8 cases 
of the original cohort. None of these had signs of Ledderhose 
disease. The most likely explanation is that this is an effect of 
spontaneous regression of the palmar nodules, which is a 
well-described phenomenon in patients with early stages of 
Dupuytren’s disease.18 For this reason the data were stratified 
for secondary outcome evaluation with all those with 
Dupuytren’s disease compared to those disease free in 1999. 
Under both approaches, namely, examining the data by using 
the original classification from 1981 to 1982 cohort or the 
secondary evaluation of the data using the 1999 stratification, 
there was significant association between Dupuytren’s dis-
ease and Ledderhose plantar nodules. Recall bias may also 
limit conclusions that can be drawn from a retrospective 
study, for example, low proportion could accurately 

Table 1. Association Between Ledderhose and Dupuytren’s 
Disease: Number of Subjects With Ledderhose Disease Classified 
According to the Presence of Dupuytren’s Disease in 1999.

Dupuytren’s Status
Ledderhose 

Disease

No sign of Dupuytren’s disease (n = 56) 0 0%
Nodule in the palm greater than 5 mm (n = 26) 1 3.8%
Induration, cord in palm (n = 54) 3 5.6%
Contracted finger (n = 29) 4 13.8%
Operated on (n = 28) 10 35.7%
Total with Dupuytren’s (n = 137) 18 13.1%

Table 2. Relation Between Family History of Dupuytren’s 
Disease and the Presence of Nodules in the Plantar Facia 
(Ledderhose Disease)

Family History of 
Dupuytren’s Disease With Ledderhose Disease

No (n = 99) 9 9.1%
Yes (n = 38) 9 23.7%

Four men had family history of Dupuytren’s disease without being 
affected of the disease.
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remember when the condition started and when they first 
noticed symptoms of the disease. Half of the subjects with 
Ledderhose disease claimed they had a family history of 
Dupuytren’s disease. Here underreporting rather than an 
overestimate would be expected. Present results can be com-
pared to previous findings where the prevalence of 
Ledderhose disease is around 2% to 18% in those with 
Dupuytren’s disease (Table 3). However, the prevalence of 
Ledderhose disease in an unselected population has not pre-
viously been described. Pickren and coworkers observed in 
1951 that 3.3% of 120 cases of plantar fibromatosis had a 
family history of Dupuytren’s disease compared to 50% in 
our sample. In their sample 53% had coexistent palmar 
involvement.21 Caroli and coworkers pointed out that the 
simultaneous presence of knuckle pads and Dupuytren’s and 
Ledderhose disease was statistically related to each other. He 
proposed that the presence of these fibromatous conditions 
was a presentation of the same phenotype.4

In summary, men with the manifestations of finger con-
tractures or in the need for surgery for Dupuytren’s disease 
were more likely to develop plantar fibromas. Ledderhose 
disease was more common among Dupuytren’s patients 
when a family history of Dupuytren’s was present.
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