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1
General introduction and outline of thesis 

Dupuytren’s disease is a fibroproliferative disease of the palmar fascias of the hand. The 
disease was named after Guillaume Dupuytren, who was one of the first to demonstrate 
an operation of a patient with Dupuytren’s disease in 1831 and whose demonstrating was 
transcripted and spread by his students, giving a detailed anatomical and pathological 
description of the disease (1). 

Usually the disease starts with the formation of small nodules or pits in the palm, which 
are mostly asymptomatic and are often overlooked by patients (2). In an early stage, the 
nodules mainly consist of myofibroblasts, which are fibroblasts containing a contractile 
element (3). When the disease progresses, the myofibroblasts align along the lines of 
tension and eventually devolve into a tendon-like cord extending to the fingers, consisting 
mainly of type-III collagen (4,5). These cords may contract and lead to contractures of the 
affected finger joints. Because of these contractures patients are unable to fully extend the 
affected fingers, which causes functional complaints (6). Even trivial activities like shaking 
hands or putting on gloves can become a daily challenge. 

Dupuytren’s disease particularly occurs in the Northern parts of Europe (7-9). Many studies 
have described the prevalence of Dupuytren’s disease in European and other Western 
countries, which in a meta-analysis was found to range from 0.6% to 31.6% (10). In a study 
from the northern part of the Netherlands among the general population, the overall 
prevalence was 22.1% in people older than 50 years, with much higher figures in the older 
age groups (11). The aetiology of Dupuytren’s disease has been studied extensively and 
many risk-factors seem to play a role. Dupuytren’s disease is more common in males and, 
as mentioned previously, the prevalence increases with age (7,12). Genome wide association 
studies and twin studies show that there is a clear genetic component, with a heritability 
of 80% (13-15). Furthermore, several co-morbidities have been associated with the disease, 
although previous literature has not always been consistent. A recent systematic review 
and meta-analysis demonstrated a strong association between Dupuytren’s disease and 
diabetes mellitus and also an association between Dupuytren’s disease and liver disease 
and epilepsy (16). In another recent systematic review this strong association between 
Dupuytren’s disease and diabetes mellitus was confirmed. However, evidence on the 
association between Dupuytren’s disease and liver disease and epilepsy was weak or 
inconclusive (17). Other, extrinsic, factors have also been related to Dupuytren’s disease, 
including manual labour and hand trauma (18-20). The association between these possible 
risk-factors and Dupuytren’s disease has to be investigated more thoroughly.



Chapter 1

10

Despite several risk factors that have been associated with the development of Dupuytren’s 
disease, the disease course remains extremely variable (21-23). In 1963, Hueston 
described a pattern of bilateral disease, clear familial trade and exhibition of ectopic 
disease (Ledderhose disease of the feet, Peyronie disease of the penis and/or Garrods 
knuckle pads), which would predispose a patient to an aggressive disease course. These 
characteristics were coined the “Dupuytren’s diathesis” (24). Although these patients form 
the biggest challenge for surgeons, a prevalence study from the northern parts of the 
Netherlands showed that most patients that were diagnosed with Dupuytren’s disease, 
only had palmar nodules, contractures were rarely seen (11). The overall thought is that 
Dupuytren’s disease is progressive. However, most studies that have found this, recruited 
patients from a hospital population, which only is the tip of the Dupuytren’s disease 
iceberg. The majority of cases probably do not experience significant complaints and 
therefore do not seek medical help. In a prospective cohort study, participants from both 
the “subclinical” population and the hospital population were followed for a period of 20 
months, with intervals of 6 months (22). The results of this study showed that Dupuytren’s 
disease is not always progressive and that most patients have stable disease on the 
short-term. No risk factors that explained why some participants experienced progression 
and others did not, could be found. On the long term, after a 4.5-year follow-up period, 
Dupuytren’s disease was progressive, when looking at area of disease and total passive 
extension deficit (TPED). Only patients with Ledderhose disease and patients from the 
hospital population had a higher risk of progression. No other clinical and anamnestic 
factors were (consistently) associated with progression (23). 

Treatment options
Numerous treatment options have been described for Dupuytren’s disease. However, as 
Dupuytren’s disease is a chronic disease, there is no available treatment that aims at a 
definite cure. Treatment options range from non- to minimally to highly invasive. The 
mainstay of treatment for patients with established flexion contractures is still surgery. 
Currently, limited fasciectomy is most commonly used, which aims at reducing contractures 
by locally removing Dupuytren’s tissue in affected rays (25). The most invasive approach 
is dermofasciectomy, which involves excision of the cord, together with the overlying 
affected skin of the proximal phalanx (26). This treatment is reserved for patients having 
recurrence, that are at risk of multiple recurrences. Over the past decades, less invasive 
methods for the reduction of contractures have entered the stage. With percutaneous 
needle fasciotomy (PNF) or collagenase clostridium hystoliticum (CCH) injections, cords 
can be weakened locally using a sharp needle or by enzymatic lysis (27,28). After this, 
some force is applied to fully interrupt the cord, hereby extending the finger. The efficacy 
of these methods is satisfactory, but there is a higher risk of recurrence than with invasive 
procedures (29,30). 
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As the risk of recurrence following surgery is high, and the risk of complications and poor 
functional outcome increases with recurrent operations, the ultimate goal is to develop 
a uniformly successful non-surgical treatment that aims at early control of Dupuytren’s 
disease or even at regression (12,31,32). This is especially of importance for patients with 
a suspected aggressive course of the disease, who are at risk of undergoing multiple 
operations that can ultimately lead to finger amputations, due to severe functional deficits 
or vascular injury (33,34). A variety of non-invasive treatment options that aim at early 
disease control have been described (35,36). Unfortunately most of the evidence is weak or 
absent (35). Radiotherapy is believed to control the development of myofibroblasts (37,38). 
However, no studies are available that compare the disease course of Dupuytren’s disease 
following radiotherapy to the natural course of the disease, which would be important 
since it is not necessarily true that all patients with Dupuytren’s disease have progression 
(39). Also, there are not enough data on long-term adverse effects, which is why it is not 
a widely used and accepted treatment modality. Slightly more is known about the use of 
pharmacological agents, aiming at control of the activity of myofibroblasts, which play a 
large role in the formation of contractures. Different agents have been described, such as 
anti-inflammatory drugs (i.e. steroids), anti-mitotic drugs (i.e. anti-tumor necrosis factor 
(TNF)) and hormonal therapy (i.e. tamoxifen). These agents were either applied topically, 
injected locally or administered systemically (40-43). Currently, the value of intra-nodular 
anti-TNF is further investigated, which may lead to regression of Dupuytren’s disease, since 
TNF promotes the development of myofibroblasts (44). Unfortunately, no treatment is 
available yet for routine use, as there is no proof of short- or long-term success. However, 
with the on-going progress in the understanding and treatment of Dupuytren’s disease, it is 
expected that a treatment that can control the disease will be developed in the near future.

Outcome measures for patients with early Dupuytren’s disease 
As mentioned previously, patients with Dupuytren’s disease usually present at the 
hospital when they have established flexion contractures. The severity of contracture 
is most commonly determined by measuring the degrees of extension deficit per joint, 
using a goniometer (45,46). The extension deficit can either be measured actively or 
passively and when the deficits per joint are added up per finger, they form the total 
active or passive extension deficit. Both are used in the literature, but the TPED is 
more frequently used. Measurement of TPED is used to monitor disease severity and 
progression, but also to evaluate surgical treatment. However, it cannot be used for 
patients with early disease, as they do not have contractures yet. Not many researchers 
focus on this “subclinical” population primarily, because these patients generally do 
not experience many disease symptoms or are even unaware of having the disease 
and do not seek medical advice. This is probably why hardly any study has focused on 
the validation of reliable outcome measures for the measurement of disease extent in 
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patients with early disease. However, with the growing interest in therapies aiming at 
disease control in patients with early disease, there is need of objective and reliable 
outcome measures for this population. In one study on the agreement of several clinical 
outcome measures, the measurement of area of nodules and cords is described, using 
a tumorimeter (47). The authors found a high intra-observer agreement for all fingers 
except the right thumb (which was moderate). The inter-observer agreement was slightly 
lower overall and the middle-finger had a moderate agreement on both sides. They 
conclude that this newly introduced method can accurately measure disease extent in 
patients without contractures. Unfortunately, with this method only the projection of 
nodules and cords on the skin of a patient can be measured. It gives no information 
about depth, which is an important additional parameter as there is no evidence that 
Dupuytren’s tissue expands equally in all directions. On the contrary, when Dupuytren’s 
fibers contract, the area of its surface projection on the skin of the palm may decrease, 
while the disease does progress (figure 1). 

Figure 1. A nodule in a Dupuytren’s cord in the sagittal plane. When the cord contracts (blue arrows), 
the thickness of the nodule may increase (red arrows). 

Another possible outcome measure that may be used for patients with early Dupuytren’s 
disease is the measurement of tissue hardness, using a tonometer. It is likely that hardness 
of Dupuytren’s disease varies, depending on the histopathological stage it is in. Hereby, it 
may be possible to assess disease stage and maybe even predict progression of Dupuytren’s 
disease. Previous research has shown that tonometry can distinguish Dupuytren’s tissue 
from normal tissue and that the reliability of tonometry is excellent (48). However, no 
literature on nodule hardness and its possible relation with disease stage, is available yet.

Finally, studies on ultrasound (US) for Dupuytren’s disease are expanding (49). It may be 
used to assess thickness of Dupuytren’s tissue in the palmar to dorsal direction (depth), 
visualise the borders and possibly even to assess disease stage. Some studies also report 
the use of magnetic resonance imaging (MRI). Both US and MRI are non-invasive and do 
not have any deleterious effects (e.g., the radiation risk of computed tomography)(50,51). US 
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is the most patient-friendly technique and is also easier to access for clinicians. Currently, 
small, portable US machines are available, that can be used at the patient’s bedside or 
at the outpatient clinic. 

Ultrasound as new measurement tool for Dupuytren’s disease
Previous studies have shown that Dupuytren’s disease can best be visualised using a high-
frequency probe (preferably 15-18 mHz) (52-55). The normal palmar aponeurosis appears 
as a thin echogenic lamellar structure overlying the flexor tendons. When affected by 
Dupuytren’s disease, this layer becomes thickened and easier to observe (54). Dupuytren’s 
nodules can be observed in two different planes (sagittal and transverse)(52). Also, US can 
assess the actual borders of a nodule, distinguishing it from the overlying skin (52,54). This 
all may lead to a more accurate measurement of nodule size, compared to measurement of 
nodule size with a tumorimeter, where the overlying skin is included in the measurement. 
Dupuytren’s tissue has different types of echogenicity, which is the amount of ultrasound-
waves that is reflected, when comparing it to the underlying flexor tendons. It has been 
suggested that echogenicity is related to activity of Dupuytren’s nodules (54). Early stage 
nodules, which contain an abundance of myofibroblasts, are thought to appear as hypo-
echogenic areas, which means that they are darker when comparing them to tendon (56). 
More advanced disease has a larger load of collagen fibers, and is thought to appear 
iso-echoic or hyper-echoic, which means that it has the same aspect as the tendons 
respectively, or even lighter (54,56). Finally, with US it is possible to assess changes in 
anatomy, and an altered course of the digital neurovascular bundles in particular (57,58). 
The presence of a spiral-, lateral- or abductor digiti minimi-Dupuytren’s cord can lead to 
displacement of the neurovascular bundle (59). Transection of a digital nerve is a feared 
and unfortunate complication of open surgery for Dupuytren’s disease, with a reported 
incidence of 1.9-7.8% (59). The risk decreases with minimally invasive surgery (1-4%), but is 
not zero (59). Pre-or peroperative US may be able to enhance safety of surgical procedures.

No studies have been conducted yet to assess the reliability of US for the measurement of 
nodule size and echogenicity of Dupuytren’s disease. Also, the theory that echogenicity of 
Dupuytren’s disease nodules is related to disease stage has never been substantiated by 
a histological study. Moreover, it is unclear whether the presence of hypo-echogenic areas 
has predictive value for progression and is therefore of clinical relevance. Finally, only a few 
small studies have been performed that assess the use of US to improve safety and efficacy 
of currently available treatment strategies in patients with Dupuytren’s contractures (60,61). 

Before US can be implemented in the standard monitoring and treatment of patients with 
early and more advanced stage Dupuytren’s disease these topics have to be investigated 
more thoroughly. 
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Aims of thesis

With the ongoing developments in the field of Dupuytren research, it is likely that there 
is an interesting position for the use of US in the improvement and development of 
treatment strategies. The main objectives of this thesis are to systematically review the 
current knowledge on the use of US for Dupuytren’s disease, to assess the reliability of this 
relatively newly introduced diagnostic device, to investigate its value for the assessment 
of disease activity and to evaluate the value of US when added to the regular work-up of 
patients undergoing treatment. 

Outline of thesis

The use of US for patients with Dupuytren’s disease is relatively new, but the amount of 
studies describing several purposes for this device is expanding. To get more insight in the 
possible applications for US and to address the topics that are in need of further research, 
a systematic review was conducted, which is presented in Chapter 2. 

US can be used to measure several aspects of a Dupuytren’s disease nodule, like size 
and echogenicity. Both aspects could be of relevance in monitoring the disease and 
treatment outcome in patients with early Dupuytren’s disease. However, as it is a dynamic 
device, it is prone to all kinds of variety, like probe direction, amount of pressure and 
interpretation of US image. To assess the reliability and interpretability of the measurement 
of nodule size, the intra- and inter-observer reliability and the maximum dispersion of 
the measurement of nodule size was determined, by calculating measurement error and 
the smallest detectable change (Chapter 3). This was done so that in future studies we 
know which in- or decrease in nodule size can be called progression or regression beyond 
measurement error. In Chapter 4, the intra- and inter-observer reliability of subjectively 
rated echogenicity of Dupuytren’s disease nodules was assessed. 

In this Chapter 4, we also assessed the relation between echogenicity of nodules and 
disease stage, by following patients with early Dupuytren’s disease for the period of one 
year, to see if echogenicity was predictive of growth of a nodule. This possible relation 
of echogenicity of Dupuytren’s nodules and disease stage, was further explored in 
Chapter 5, in which the cords of patients undergoing limited fasciectomy were assessed 
with ultrasound prior to surgery and analysed for the amount of myofibroblasts by 
histopathological investigation after surgical removal. 
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In the last two chapters, the clinical relevance of US for Dupuytren’s disease was investigated 
in two cohorts of patients undergoing minimally invasive surgery (PNF). Chapter 6 focuses 
on the use of pre-operative ultrasound in order to enhance efficacy and safety of the PNF. 
In a similar cohort (Chapter 7), we aimed to show the relevance of being able to assess 
disease stage, by assessing if echogenicity of Dupuytren’s cords is also related to disease 
progression, defined as time to recurrence following PNF.

The results of research described in this thesis are critically discussed in Chapter 8. 
Also, recommendations for future studies using ultrasound for patients with Dupuytren’s 
disease are presented in that chapter. 



Chapter 1

16

References

(1) Dupuytren G. De la retraction des doigts 
par suite d’une affection de l’aponeurose 
palmaire – description de la maladie – 
operation Chirugicale qui convient dens de 
cas. J Univ Hebd Med Chir Prat Inst Med. 
1831;5:349-65.

(2) Rayan GM. Clinical presentation and types 
of Dupuytren’s disease. Hand Clin 1999 
February 01;15(1):87-96, vii.

(3) Gabbiani G, Majno G. Dupuytren’s 
contracture: fibroblast contraction? An 
ultrastructural study. Am J Pathol 1972 
Jan;66(1):131-146.

(4) Lam WL, Rawlins JM, Karoo RO, Naylor I, 
Sharpe DT. Re-visiting Luck’s classification: a 
histological analysis of Dupuytren’s disease. 
J Hand Surg Eur Vol 2010 May;35(4):312-317.

(5) Shih B, Bayat A. Scientific understanding 
and clinical management of Dupuytren 
disease. Nat Rev Rheumatol 2010 December 
01;6(12):715-726.

(6) Wilburn J, McKenna SP, Perry-Hinsley D, 
Bayat A. The impact of Dupuytren disease 
on patient activity and quality of life. J Hand 
Surg Am 2013 June 01;38(6):1209-1214.

(7) Gudmundsson KG, Arngrimsson R, Sigfusson 
N, Bjornsson A, Jonsson T. Epidemiology of 
Dupuytren’s disease: clinical, serological, 
and social assessment. The Reykjavik Study. 
J Clin Epidemiol 2000 March 01;53(3):291-296.

(8) Degreef I, De Smet L. A high prevalence 
of Dupuytren’s disease in Flanders. Acta 
Orthop Belg 2010 June 01;76(3):316-320.

(9) Riesmeijer SA, Werker PMN, Nolte IM. Ethnic 
differences in prevalence of Dupuytren 
disease can partly be explained by known 
genetic risk variants. Eur J Hum Genet 2019 
December 01;27(12):1876-1884.

(10) Lanting R, Broekstra DC, Werker PM, van den 
Heuvel, E R. A systematic review and meta-
analysis on the prevalence of Dupuytren 
disease in the general population of 
Western countries. Plast Reconstr Surg 2014 

March 01;133(3):593-603.
(11) Lanting R, van den Heuvel, E R, Westerink 

B, Werker PM. Prevalence of Dupuytren 
disease in The Netherlands. Plast Reconstr 
Surg 2013 August 01;132(2):394-403.

(12) Degreef I, De Smet L. Dupuytren disease: on 
our way to a cure? Acta Orthop Belg 2013 
Jun;79(3):243-249.

(13) Burge P. Genetics of Dupuytren’s disease. 
Hand Clin 1999 February 01;15(1):63-71.

(14) Dolmans GH, Werker PM, Hennies HC, 
Furniss D, Festen EA, Franke L, et al. Wnt 
signaling and Dupuytren’s disease. N Engl 
J Med 2011 July 28;365(4):307-317.

(15) Hu FZ, Nystrom A, Ahmed A, Palmquist M, 
Dopico R, Mossberg I, et al. Mapping of an 
autosomal dominant gene for Dupuytren’s 
contracture to chromosome 16q in a 
Swedish family. Clin Genet 2005 November 
01;68(5):424-429.

(16) Broekstra DC, Groen H, Molenkamp S, 
Werker PMN, van den Heuvel, E R. A 
Systematic Review and Meta-Analysis 
on the Strength and Consistency of the 
Associations between Dupuytren Disease 
and Diabetes Mellitus, Liver Disease, and 
Epilepsy. Plast Reconstr Surg 2018 March 
01;141(3):367e-379e.

(17) Alser OH, Kuo RYL, Furniss D. Nongenetic 
Factors Associated with Dupuytren’s 
Disease: A Systematic Review. Plast Reconstr 
Surg 2020 October 01;146(4):799-807.

(18) Broekstra DC, van den Heuvel, E R, Lanting 
R, Harder T, Smits I, Werker PMN. Dupuytren 
disease is highly prevalent in male field 
hockey players aged over 60 years. Br J 
Sports Med 2018 October 01;52(20):1327-1331.

(19) Lucas G, Brichet A, Roquelaure Y, Leclerc A, 
Descatha A. Dupuytren’s disease: personal 
factors and occupational exposure. Am J Ind 
Med 2008 January 01;51(1):9-15.

(20) Palmer KT, D’Angelo S, Syddall H, Griffin 
MJ, Cooper C, Coggon D. Dupuytren’s 



General introduction and outline

17

1
contracture and occupational exposure to 
hand-transmitted vibration. Occup Environ 
Med 2014 April 01;71(4):241-245.

(21) Gudmundsson KG, Arngrimsson R, Jonsson 
T. Eighteen years follow-up study of the 
clinical manifestations and progression of 
Dupuytren’s disease. Scand J Rheumatol 
2001;30(1):31-34.

(22) Lanting R, van den Heuvel, E R, Werker 
PM. Clusters in Short-term Disease Course 
in Participants With Primary Dupuytren 
Disease. J Hand Surg Am 2016 Mar;41(3):354-
61; quiz 361.

(23) Broekstra DC, Lanting R, Werker PMN, van 
den Heuvel, Edwin R. 4.5-year reults of a 
prospective cohort study on disease course 
of primary Dupuytren disease. Epidemiology 
of Dupuytren disease unraveled (Thesis, 
D.C. Broekstra).

(24) Hueston JT. The Dupuytren’s diathesis. 
London: Churchill Livingstone 1963:51-63.

(25) HUESTON JT. Limited fasciectomy for 
Dupuytren’s contracture. Plast Reconstr 
Surg Transplant Bull 1961 June 01;27:569-585.

(26) Hueston JT. Dermofasciectomy for 
Dupuytren’s disease. Bull Hosp Jt Dis 
Orthop Inst 1984 January 01;44(2):224-232.

(27) Badois FJ, Lermusiaux JL, Masse C, Kuntz 
D. Non-surgical treatment of Dupuytren 
disease using needle fasciotomy. Rev Rhum 
Ed Fr 1993 November 30;60(11):808-813.

(28) Hurst LC, Badalamente MA, Hentz VR, 
Hotchkiss RN, Kaplan FT, Meals RA, et 
al. Injectable collagenase clostridium 
histolyticum for Dupuytren’s contracture. N 
Engl J Med 2009 September 03;361(10):968-
979.

(29) van Rijssen AL, ter Linden H, Werker PM. 
Five-year results of a randomized clinical 
trial on treatment in Dupuytren’s disease: 
percutaneous needle fasciotomy versus 
limited fasciectomy. Plast Reconstr Surg 
2012 Feb;129(2):469-477.

(30) Zhou C, Hovius SE, Slijper HP, Feitz R, 
Van Nieuwenhoven CA, Pieters AJ, et al. 
Collagenase Clostridium Histolyticum 

versus Limited Fasciectomy for Dupuytren’s 
Contracture: Outcomes from a Multicenter 
Propensity Score Matched Study. Plast 
Reconstr Surg 2015 July 01;136(1):87-97.

(31) van Rijssen AL, ter Linden H, Werker PM. 
Five-year results of a randomized clinical 
trial on treatment in Dupuytren’s disease: 
percutaneous needle fasciotomy versus 
limited fasciectomy. Plast Reconstr Surg 
2012 February 01;129(2):469-477.

(32) Pillukat T, Walle L, Stuber R, Windolf J, van 
Schoonhoven J. Treatment of recurrent 
Dupuytren’s disease. Orthopade 2017 April 
01;46(4):342-352.

(33) Degreef I, De Smet L. Dupuytren’s disease: 
a predominant reason for elective finger 
amputation in adults. Acta Chir Belg 2009 
August 01;109(4):494-497.

(34) Alser O, Craig RS, Lane JCE, Prats-Uribe 
A, Robinson DE, Rees JL, et al. Serious 
complications and risk of re-operation 
after Dupuytren’s disease surgery: a 
population-based cohort study of 121,488 
patients in England. Sci Rep 2020 October 
05;10(1):16520-y.

(35) Ball C, Verjee LS, Izadi D, Nanchahal 
J. A systematic review of non-surgical 
treatments for early dupuytren’s disease. 
Hand Ther 2016;21(1):39.

(36) Werker PMN, Degreef I. Alternative and 
Adjunctive Treatments for Dupuytren 
Disease. Hand Clin 2018 August 01;34(3):367-
375.

(37) Seegenschmiedt MH, Olschewski T, Guntrum 
F. Radiotherapy optimization in early-stage 
Dupuytren’s contracture: first results of a 
randomized clinical study. Int J Radiat Oncol 
Biol Phys 2001 March 01;49(3):785-798.

(38) FINNEY R. Dupuytren’s contracture. Br J 
Radiol 1955 November 01;28(335):610-614.

(39) Lanting R, van den Heuvel, E R, Werker 
PM. Clusters in Short-term Disease Course 
in Participants With Primary Dupuytren 
Disease. J Hand Surg Am 2016 March 
01;41(3):354-61; quiz 361.

(40) BAXTER H, SCHILLER C, JOHNSON LH, 



Chapter 1

18

WHITESIDE JH, RANDALL RE. Cortisone 
therapy in Dupuytren’s contracture. Plast 
Reconstr Surg (1946) 1952 March 01;9(3):261-
273.

(41) Ketchum LD, Donahue TK. The injection 
of nodules of Dupuytren’s disease with 
triamcinolone acetonide. J Hand Surg Am 
2000 November 01;25(6):1157-1162.

(42) Shelley WB, Shelley ED. Response of 
Dupuytren’s contracture to high-potency 
topical steroid. Lancet 1993 August 
07;342(8867):366.

(43) ZACHARIAE L, ZACHARIAE F. Hydrocortisone 
acetate in the treatment of Dupuytren’s 
contraction and allied conditions. Acta Chir 
Scand 1955 October 29;109(6):421-431.

(44) Nanchahal J, Ball C, Swettenham J, Dutton 
S, Barber V, Black J, et al. Study protocol: 
A multi-centre, double blind, randomised, 
placebo-controlled, parallel group, phase 
II trial (RIDupuytren’s disease) to determine 
the efficacy of intra-nodular injection of 
anti-TNF to control disease progression 
in early Dupuytren’s disease, with an 
embedded dose response study. Wellcome 
Open Res 2017 Jun 6;2:37.

(45) Ball C, Pratt AL, Nanchahal J. Optimal 
functional outcome measures for assessing 
treatment for Dupuytren’s disease: a 
systematic review and recommendations 
for future practice. BMC Musculoskelet 
Disord 2013 April 10;14:131-131.

(46) Pratt AL, Ball C. What are we measuring? 
A critique of range of motion methods 
currently in use for Dupuytren’s disease 
and recommendations for practice. BMC 
Musculoskelet Disord 2016 January 13;17:20-
3.

(47) Broekstra DC, Lanting R, Werker PM, van 
den Heuvel, E R. Intra- and inter-observer 
agreement on diagnosis of Dupuytren 
disease, measurements of severity of 
contracture, and disease extent. Man Ther 
2015 August 01;20(4):580-586.

(48) Ball C, Izadi D, Nanchahal J. Tonometry as 
an Outcome Measure for the Treatment 

of Early Dupuytren Disease. In: Werker P., 
Dias J., Eaton C., Reichert B., Wach W., editor. 
Dupuytren Disease and Related Diseases - 
The Cutting Edge: Springer, Cham; 2017. p. 
205-209.

(49) National Center for Biotechnology In-
formation, (NCBI). Bethesda (MD): Na-
tional Library of Medicine (US), National 
Center for Biotechnology Information. 
Available from: https://www.ncbi.nlm.
nih.gov/pubmed/?term=(%22Dupuytren+-
Contracture%22%5BMesh%5D+OR+du-
puytren*%5Btiab%5D+OR+palmar+fibroma-
tos*%5Btiab%5D)+AND++(%22Ultrasonogra-
phy%22%5BMesh%5D+OR+%22ultrasonog-
raphy%22+%5BSubheading%5D+OR+%22To-
mography%22%5BMesh%5D+OR+ul-
traso*%5Btiab%5D+OR+%22radiogra-
phy%22+%5BSubheading%5D+OR+echo-
graph*%5Btiab%5D+OR+radiograph*%5B-
t i a b % 5 D + O R + t o m o g r a p h * % 5 B -
t i a b % 5 D + O R + s o n o g r a p h * % 5 B -
tiab%5D+OR+CT%5Btiab%5D+OR+PET%5B-
tiab%5D+OR+MRI%5Btiab%5D+OR+imag-
ing%5Btiab%5D). Accessed at: Sept. 12 2018. 

(50) Mauch F, Drews B. Magnetic resonance 
imaging and computed tomography : 
What is important in orthopedics and 
traumatology. Unfallchirurg 2016 October 
01;119(10):790-802.

(51) Read JW, Conolly WB, Lanzetta M, Spielman 
S, Snodgrass D, Korber JS. Diagnostic 
ultrasound of the hand and wrist. J Hand 
Surg Am 1996 November 01;21(6):1004-1010.

(52) Guerini H, Morvan G, Vuillemin V, Campagna 
R, Thevenin F, Larousserie F, et al. Ultrasound 
of wrist and hand masses. Daign Intervent 
Imaging 2015;96(12):1247-1260.

(53) Middleton WD, Teefey SA, Boyer MI. Hand 
and wrist sonography. Ultrasound Q 2001 
Mar;17(1):21-36.

(54) Creteur V, Madani A, Gosset N. Ultrasound 
imaging of Dupuytren’s contracture. J Radiol 
2010 Jun;91(6):687-691.

(55) Vogelin E. Ultrasonography: the third eye of 
hand surgeons. J Hand Surg Eur Vol 2020 



General introduction and outline

19

1
March 01;45(3):219-225.

(56) LUCK JV. Dupuytren’s contracture; a new 
concept of the pathogenesis correlated 
with surgical management. J Bone Joint 
Surg Am 1959 Jun;41-A(4):635-664.

(57) Elsahy NI. Doppler ultrasound detection 
of displaced neurovascular bundles in 
Dupuytren’s contracture. Plast Reconstr 
Surg 1976 Jan;57(1):104-105.

(58) Uehara K, Miura T, Morizaki Y, Miyamoto 
H, Ohe T, Tanaka S. Ultrasonographic 
evaluation of displaced neurovascular 
bundle in Dupuytren disease. J Hand Surg 

Am 2013 Jan;38(1):23-28.
(59) Eberlin KR, Mudgal CS. Complications of 

Treatment for Dupuytren Disease. Hand Clin 
2018 August 01;34(3):387-394.

(60) Leclere FM, Mathys L, Vogelin E. Collagenase 
injection in Dupuytren’s disease, evaluation 
of the ultrasound assisted technique. Chir 
Main 2014 Jun;33(3):196-203.

(61) Sakellariou VI, Brault J, Rizzo M. Ultrasound-
Assisted Percutaneous Needle Fasciotomy 
for Dupuytren’s Contracture. Orthopedics 
2015 May;38(5):299-303.


	Chapter 1



