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Chapter 1

General introduction
& Outline of the thesis
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Surgery 2015

Lipofilling as a new treatment strategy for Dupuytren’s Disease — from
basic science to clinical results: Steven E.R. Hovius, MD, PhD; Jennifer
S.N. Verhoekx, MD, PhD; Hester J. Kan, MD; Roger K. Khouri, MD,
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General introduction & Outline of the thesis

GENERAL OVERVIEW OF DUPUYTREN’S DISEASE

Dupuytren’s disease (DD) is a chronic progressive fibroproliferative disease character-
ized by flexion contractures of the fingers, especially in the metacarpophalangeal (MP)
and proximal interphalangeal (PIP) joints'". In DD the formation of palmar nodules has
classically been described as the first sign of the disease, which is the result of myofi-
broblast proliferation and extracellular matrix synthesis”. Myofibroblasts are the cells
responsible for the development of the disease". In the later stages of DD, nodules ma-
ture to form collagen rich, acellular, fibrotic cords, which lead to digital contractures™.

Hand function may be compromised due to these digital contractures. Especially
fine motoric skills and reaching for objects where a straight hand is necessary (such
as grabbing things under a closet, wearing gloves and shaking hands) are difficult for
patients with DD “’. Therefore, reported patient burden can be high'®.

Associated diseases and symptom signs of DD are Peyronie’s disease, Ledderhose
disease and Garrod’s knuckle pads. Peyronie’s disease affects the tunica albuginea of
the penis and leads to a curvature in erection. When the plantar fibromatosis is affected
it is named Ledderhose disease, characterized by nodules under the feet in the plantar
fascia that cause walking and weight bearing problems. Garrod’s knuckle pads are
nodules at the dorsum of the PIP-joints'".

HISTORY

The first reports mentioning fixed finger contractures dated from the 12th and 13th
century in Orkney and Iceland. However, the first real description of the disease is
from Felix Plater from Basel in 1614 (Figure 1A). Also Sir Henry Cline (1808) and
Ashley Cooper (1818) were earlier in describing a surgical treatment for DD than baron
Guillaume Dupuytren.

Figure 1: (A) Felix Plater, (B) baron Guillaume Dupuytren (Wellcome Library, London; Iconographic
Collections)
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Chapter 1

The reason the disease was named after Guillaume Dupuytren (Figure 1B) and not
Felix Plater, Henry Cline or Ashley Cooper were the lectures Dupuytren gave in Hotel

Dieu in Paris and his publication ‘permanent retraction of the fingers, produced by an

affection of the palmar fascia’ in the Lancet in 183477\

EPIDEMIOLOGY AND RISK FACTORS

The disease is more prevalent in the Northern part of Europe. Males are more affected

"% Prevalence rates have been

(14

than females and it is more common in older patients'
reported ranging from 0.2% to 56% in varying age and population groups"?. This large
range can be explained by the fact that many studies mention ‘incidence’ rates but in
fact calculate ‘prevalence’ rates, making it difficult to compare studies and blurring our
view on the demographic distribution of DD".

Family predisposition and genetic pathways are described for DD"> '?. Other fac-
tors such as smoking, alcohol consumption, excessive vibrations, manual labor, hand

17-25

trauma, diabetes and epilepsy have also been linked to DD"*”. These risk factors have

been questioned because many studies are of low methodological quality and may not

(13, 26,

be based on representative samples of the general population* *®. However, a larger

en more representative prevalence study from the Netherlands did find a relation with

hand injury in the past and excessive alcohol consumption"”.

CLINICAL VARIATION

The clinical presentation of hands with DD differs tremendously (Figure 2). Most com-
monly, the fourth and fifth digit of the hand are affected, but it can also be seen in the
other digits and interdigital webspaces®” *?.

One of the reasons of this clinical variation is the severity of the underlying biology

(16

of the disease, which is called Dupuytren’s diathesis"®. Bilateral hand involvement,

ectopic disease, family members with DD and an early onset of the disease are factors

that influence the Dupuytren diathesis”’

. A more severe diathesis will result in higher
recurrence rates and may lead to multiple surgeries during lifetime. One study even

reports a formula for Dupuytren diathesis to predict the risk for recurrent disease:
27 + 3.83 = 0.97X; + 0.84X, + 0.96X; + 1.77X, + 2.24X5 + 2.29X,

This approximates to D = a + b + ¢ + d + e + f, in which D is the diathesis score, a =
bilateral hand involvement (with = 1, without = 0), b the little finger surgery (with = 1,
without = 0), ¢ the early onset of the disease (with = 1, without = 0), d the plantar
fibrosis (with = 2, without = 0), and e the knuckle pads (with = 2, without = 0). This

14



General introduction & Outline of the thesis

Figure 2: Clinical variations of Dupuytren’s disease.

study showed a high risk of recurrence and extension when the diathesis score was
greater than four and a low risk when the diathesis score was less than four”.

The second reason for the clinical variation is the different kind of retention-ligaments
(lateral digital sheath, superficial fibrofatty palmar and dorsal fascia and Grayson’s
ligaments) that can become pathologic components of the Dupuytren cord””. For
example, the spiral cord can originate from five different kinds of fascial structures
and can cause a spiral nerve. In addition, the central cord, with its origin from the
pretendinous band and palmar superficial fibrofatty fascia with its insertion into the

skin over the proximal phalanx, is the most common cause of combined MP-joint and

Figure 3: Anatomic differences of digital cords: (A) central cord; (B) lateral cord; (C) isolated digital cord;
(D) retrovascular cord; (E) thumb pretendinous cord. (Drawings made by C.F. Wilbrink)

15
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PIP-joint contractures®". Because of these variations, knowledge about the anatomy of
the Dupuytren fibers is essential for successful treatment (Figure 3).

TREATMENT OPTIONS AND THEIR OUTCOMES

Many treatment options are available in clinical practice, such as radiotherapy, col-
lagenase injection, needle aponeurotomy, limited fasciectomy and dermofasciectomy.

Radiotherapy is popular in Germany. Studies have shown that radiotherapy reduces
progression of the early signs of the disease (nodules and palpable cords). Radiotherapy
treatment normally includes two separate treatment sessions with an interval of six
weeks of five daily fractions of 3.0 Gy each to a total dose of 30 Gy. Radiotherapy
has been reported as effective for preventing disease progression; one study reported
progression of the disease in 13 years in 10% of the patients””. However, it is unclear
if radiotherapy can be used to treat DD contractures®’>?.

Collagenase injections are gaining more popularity, since it is minimally invasive and
no operation room (OR) is needed””. Collagenase is injected at several points along the

(37

cord. The next day the cord can be broken"”. The main disadvantages of this technique

are that only one finger can be treated at one time. Furthermore the injections itself are

very expensive, however studies have shown that the overall costs are lower compared

(38

to limited fasciectomy®?. Relatively low major complication rates have been reported

compared to surgical treatments; however, minor complications such as edema and

h®% % Since this technique has only been used for a few years,

41)

hematomas are hig
follow-up data on large study populations are lacking'

Needle aponeurotomy (NA) has been introduced by sir Henry Cline and was already
used by baron Guillame Dupuytren in the 18" century®. In the beginning, the technique
was performed as an open transection of the Dupuytren cord. Today, the cord is tran-

%9 This minimal invasive technique has low overall complica-

tion rates, but reported recurrence rates range from 50% up to 84.9% after 5 years***”,

sected percutaneously'

Limited fasciectomy (LF) may be the most commonly used technique in clinical
practice. When using this technique, a longitudinal or Brunner incision is made into the
palm overlying the affected area and extended towards the finger. The pathologic fascia
is removed and neurovascular bundles and the flexor tendon sheaths are identified and
protected”. The skin will be transposed by a Z-plasty or other technique to lengthen the

21 While complication rates are higher compared

46, 47

scar, to prevent scar contractures'
to NA, recurrence rates are lower**”. Time needed to return to daily activity is about
4 weeks"?.

439 In this technique the affected fascia

Hueston has proposed Dermofasciectomy'
and the skin are removed and a full thickness graft is used to close the wound. This

technique is mainly used to treat patients with severe diathesis and recurrent cases. The
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idea is that the skin grafts act as a local ‘fire-break’ to prevent recurrence. Recurrence
under the skin graft has hardly been seen”". However, the recurrence rate of dermo-
fasciectomy after mean follow-up of 13 years is reported to be up to 47% and other
reported recurrence rates ranges from 0% to 60%"°**¥. Dermofasciectomy compared
with fasciectomy even show the same recurrence rates of 12% after 36 months®?.
The question remains what kind of definitions were used to define recurrence, and if

recurrence was seen under the graft or if it was an extension outside of the graft area.

RECURRENCE

Overall, the currently available treatment strategies only treat or alter the symptoms of
the disease rather than treat the underlying pathology. Therefore recurrence will occur
sooner or later. Reported recurrence rates vary between 0% and 100%%*°%. Several
studies have identified factors that influence these rates, such as follow-up time and
diathesis"® *” *?. Since the treatment type may also influence recurrence rates, these
recurrence rates are also an important aspect for assessing the effectiveness of treat-
ment. However, a review by Becker and Davis concluded that the outcome of surgery is
inconsistent and that this inconsistency may be related to the different definitions of the

7(60

term ,recurrence”®”. Subsequently, evaluating the effectiveness of treatment methods

is therefore impossible.

NEW MINIMAL INVASIVE SURGICAL TECHNIQUE

In an attempt to overcome high recurrence rates after minimally invasive needle fasci-
otomy, Roger K. Khouri from the Miami Hand Clinic proposed a new treatment strategy,
in which extensive percutaneous aponeurotomy is combined with lipofilling.

The concept of the percutaneous aponeurotomy and lipofilling (PALF) is the disinte-
gration of the fibrous cord through an extensive percutaneous needle aponeurotomy
technique, applying numerous superficial nicks along the cord. Following percutane-
ous release of the skin from the subcutaneous layer with a needle, the treated area is
injected with autologous lipoaspirate to restore the subdermal fat deficiency and to act
as a ‘fire break’ graft®".

In this technique, lipofilling is added since DD is associated with subdermal fat
deficiency and atrophy as the pathologic fibrosis displaces the fat®”. In addition, the
lipoaspirate used in this treatment strategy contains stem cells, and there is increasing
evidence stem cells may be used as a treatment strategy to treat fibrotic diseases® **.
Studies showed that adipose-derived stem cells inhibit proliferation of the contractile
myofibroblasts and mediate these effects by soluble factors, influenced by cell con-

tact®. Since myofibroblasts are the key cells leading to the development of fibrosis

17
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and flexion contractures in DD, inhibiting myofibroblasts using lipoaspirate containing
adipose-derived stem cells may avoid or reduce the development of recurrent contrac-

tures?.

18
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AIMS OF THIS THESIS

The main aim of this thesis is to evaluate the effectiveness of extensive percutaneous
aponeurotomy and lipofilling (PALF). This was initially performed in a pilot study of a
cohort of patients treated in Miami and Rotterdam, and subsequently in a multicenter
randomized controlled trial.

One of the difficulties in describing outcome in the treatment of DD however, is
which definition of recurrence of disease is best to be used. Especially since recurrent
rates are inconsistently defined in literature. In order to define recurrence, we studied
the effect of different definitions in literature on a single data set and developed a
Delphi study to propose a uniform consensus definition.

Furthermore, an important assumption of the new PALF technique, but also an
assumption in other minimal invasive techniques such as collagenase and needle
aponeurotomy is the fact patients prefer minimal invasive techniques in order to have
a faster recovery after treatment. This assumption, however, has never been studied
in this population and it is unclear how patients evaluate convalescence following
contracture correction, recurrence rate and complication rate. Therefore, we developed
a discrete choice experiment (DCE) to determine preferences for different techniques
for treatment of DD.

OUTLINE OF THIS THESIS

1. To evaluate the effect of different definitions for recurrence of DD and to develop a
new uniform definition. (Chapter 2 and Chapter 3)

2. To study the relative importance of characteristics of DD treatment and the trade-
offs patients are willing to make. (Chapter 4)

3. To study and describe the long-term results of the treatment of patients with severe
diathesis following flap surgery for both hands and feet. (Chapter 5)

4. To analyze the outcome of the new PALF technique, retrospectively and pro-
spectively and to compare the outcome with the most commonly used surgical
technique. (Chapter 6 and Chapter 7)
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Chapter 2

ABSTRACT

Background: Recurrence rates are important in the evaluation of the effectiveness of
treatment for Dupuytren’s disease (DD). In literature, recurrence rates vary between 0%
and 100%. The definition of recurrence of DD after treatment is inconsistently used.
The aim of this study is to review all definitions of recurrence after treatment of DD and
to evaluate the impact of using these definitions on a single cohort of patient’s treatment
for DD.

Methods: A literature search was performed in PubMed and Embase to identify studies.
Titles and abstracts were analyzed to collect all articles that described recurrence rates
or definitions of recurrence. Two independent reviewers selected relevant studies and
extracted data. The different definitions of recurrence were applied on our dataset of
66 patients.

Results: Of the 113 articles reporting recurrent rates of DD, 56 (49%) presented a defi-

nition of recurrence. We could categorize the definitions into three groups. By applying
the different definition on our dataset of a randomized controlled trial the recurrence
rates ranged from 2% to 86%.

Conclusions: In literature, different definitions of recurrence of DD are used and many
authors failed to define recurrence. This study shows that the wide range of reported
recurrence rates may largely be contributed by inconsistency in recurrence definitions.
As a result, it is difficult or even impossible to compare recurrence rates between dif-
ferent treatments reported in the literature. The study indicates that consensus on a
recurrence definition is needed.

28



The consequences of different definitions for recurrence of Dupuytren’s disease

INTRODUCTION

Although the evidence for effectiveness of treatments for Dupuytren’s disease (DD)
is still scarce, different treatment options are available in clinical practice, such as
fasciectomy, aponeurotomy, and, more recently, collagenase injections"”. However,
since current treatments only remove or alter the symptoms of the disease rather than
treat the underlying pathology, recurrences occur. In literature, reported recurrence
rates vary between 0% and 100%*"”. Several studies have identified factors that influ-
ence these rates, such as follow-up time and diathesis"'"'?. Since treatment type may
also influence recurrence rates, it is an important aspect for assessing the effectiveness
of treatment.

In a recent review, Becker and Davis concluded that the outcome of surgery is
inconsistent and that this inconsistency may be related to the different definitions of
recurrence used”. Therefore, the first aim of this study was to identify all definitions of
recurrence after treatment of DD reported in literature. Subsequently, we performed an
analysis by applying the different definitions to a cohort of patients treated for primary
DD, evaluating the effect of different definitions on the recurrence rate of these patients.

METHODS

Literature Search

To identify relevant articles on the recurrence of DD, we searched for studies published
from January 1985 up to April 2011 using PubMed and Embase. Keywords related to
recurrent DD were included, such as ‘Dupuytren’, ‘reappear’, ‘recurrence’, ‘return’,
‘predict’, ‘prognosis’, ‘residual’, ‘remain’, and ‘outcome’. The complete search strategy
can be found in Table 1.

Inclusion criteria and study selection

The search strategy results from Embase and PubMed were combined and duplicates
were discarded. Titles, abstracts and subsequently full text of the articles were analyzed
individually by two independent reviewers to determine whether they met the follow-
ing inclusion criteria: 1) the main subject of the article was DD; 2) the study used an
original data-set of cases; 3) the study population consisted of at least five patients; 4)
patients were 18 years or older. Only articles written in English, German, French or
Dutch were included. If disagreement on inclusion of a publication arose a consensus
between the two reviewers was met. If this disagreement persisted a third reviewer was
consulted.

29



Chapter 2

Data extraction

Two reviewers independently extracted the data. Reported recurrence rates, definitions
of recurrence and definitions that could be extracted from the text were identified. For
example, in some studies, authors defined recurrence as the presence of new nodules
or cords, without giving an explicit definition. Furthermore, characteristics such as
authors, publication year or type of surgery were extracted.

Comparing definitions using our dataset

To evaluate the effect of different definitions of recurrence found in literature, we
applied the different definitions of recurrence on a single dataset of the Dupuytren
Rotterdam Trial (Du Ro Trial) (NTR1692). This dataset consisted of preliminary data
from patients who participated in the randomized controlled trial and were treated by
limited fasciectomy or extensive percutaneous aponeurotomy and lipofilling (PALF)
technique consists of extensive percutaneous aponeurotomy that completely disinte-
grates the cord and separates it from the dermis. Autologous fat from the abdomen is
injected in the operated area. In a recent study, we described this technique in detail
and published data from a initial cohort study . For the present study, we analyzed
data from patients that were included in the Du Ro trial between May 2009 and Octo-
ber 2010. Medical ethical approval was obtained for this study and all subjects signed
informed consent (MEC-2008-264).

We used the passive range of motion (ROM) data of the most affected digit, measured
at two weeks and six months postoperatively. Extension goniometry was measured with
all joints (MP, PIP and DIP) maximally extended. Further, peroperatively, the surgeon
visually estimated the passive range of motion. Since all joints of the treated digits
were measured with goniometry, the total passive extension deficit (TPED) could be
calculated, representing the sum of joint angels of the MP-joint, PIP-joint and DIP-joint.

RESULTS

Literature search

The initial search resulted in the identification of 606 studies from PubMed and Embase.
After analyzing the titles, abstracts and full text, 113 articles were included (Figure
1). One article could not be found online or requested at the medical library of the
Netherlands and medical library of England. Therefore this article was excluded from

analysis"”.

Recurrence definitions
Of all 113 included articles describing a recurrence rate, only 56 articles described

a definition of recurrence. Definitions found in the articles could be categorized into
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Records identified through PubMed Records identified through Embase
database searching database searching
(n =442) (n=536)

Records after duplicates removed

(n =601)
Records screened Records excluded
(n=601) (n=401)
Full-text articles assessed Full-text articles excluded,
for eligibility with reasons
(n =200) (n=86+ 1%

Studies included in analysis
(n=113)

Figure 1: A flow chart of literature search is shown. PubMed and Embase were used to find articles
about recurrence of Dupuytren’s disease. From the total 606 articles 113 articles were included for this
study.

* Stankovic P; Early Surgery of Dupuytren Contracture/Fruhoperation einer Dupuytrenschen Kontraktur;
Internist (Berl) 1997 (38); 482-483

three groups. Table 2 describes these definition categories, the corresponding studies
and the exact definition used in the individual studies. The first category (type I) defines
recurrent DD based on the return of disease (nodules or cords) in the operated area or
in the operated hand (63% of all studies used this definition). The second category (type
1) defines recurrent DD based on the return of contractures, with the minimal degree
of contracture required for defining recurrence varying from 1 degree (‘any increase in
contracture’) to 50 degrees (27%). The third category (type lll) is based on the patient’s
self report of a recurrence or based on whether a recurrent surgery was performed (10%).

Figure 2 summarizes the recurrence rates for the different treatment types and recur-
rence definition categories. The recurrence rates reported in the studies ranged from 0%
to 100%. We found that all types of definition categories (I-11l) were used for all types
of treatments. However, articles on collagenase injections were the most consistent in
the type of definition that was used (type Il) (Figure 2 and Table 2).
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Radiotherapy | 1 —2 ———————————1
Collagenase injections2 2 2 2
Fasciotomy 1 1 -2 )
Fasciectomy —3 —2 —3 -11 —11 —1312 —11111 j12111 -1 -1 -3 —2 —3 ———2 -1 1

T—— 111222 1 1 3

Fasciectomy + skingraft

Other 3

0 20 40 60 80 100

Recurrence rate (%)

Figure 2: Graphical representation of all recurrence rates in literature, sorted by their corresponding
treatment category. The numbers (1-3) represent the definition categories described in Table 2. The
location of placement of the numbers indicates the percentage of the recurrence rate reported in the
individual article. The grey lines indicate the range of recurrence rates reported for that specific treat-
ment category. Since not all articles reporting a recurrence rate also report a definition of recurrence,
the grey lines sometimes exceed the location of the numbers.

Applying the definitions on our dataset

We used data from 66 patients (56 males and 10 females) affected by primary DD
from the Du Ro trial. Since the extensive percutaneous aponeurotomy and lipografting
technique does not remove any tissue and since therefore a palpable nodule is always
present in the operated hand, we could not apply the first definition category to our
data.

Figure 3 shows the different recurrence rates when using different angular threshold
for the category-2 definitions. The lower dark line represents the difference in joint
angle between two weeks postoperative and six months postoperatively, analyzed in
the most affected joint only. This recurrence rate strongly decreases from 49% when
applying a change of five degrees in angle as the threshold for recurrence, to 2% when
applying a 50 degrees threshold. The upper light-grey line, indicating the threshold in
angle of the most affected joint when comparing peroperative data with the six months
follow-up, shows the same pattern. Since more extension is measured peroperatively
than at two weeks follow-up, higher recurrence rates are found. Because some authors
used the total passive extension deficit (TPED), we added two extra lines for the TPED,
showing a similar pattern compared to using the most affected joint only (Figure 3).

Since the Du Ro trial was not designed for this study purpose, patient-reported recur-
rence was not measured. Furthermore, this is an ongoing study and recurrent surgeries
were not performed within six months of the initial operation. Therefore, the third
definition category could not be evaluated using the Du Ro dataset.
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Figure 3: Relation between the acquired extension deficit and the recurrence rate in the single dataset.
The extension deficit was based on the most affected joint per hand (n = 66). The lower dark line rep-
resents the difference in joint angle between two weeks postoperative and six months postoperatively.
For example, when one degree extension deficit is applied as a threshold for recurrence, we found that
55% of our patients had a change in angle that exceeded this threshold and that would therefore have
a recurrence. With a 30 degrees threshold, however, only six percent of our cohort has a recurrence.
The upper light-grey line indicates the same threshold in angle, however using peroperative data as the
initial baseline data instead of data two weeks postoperative. Furthermore the TPED was used instead
of the most affected joint. The vertical lines are the specific angular thresholds used in different articles;
they indicate how these different thresholds lead to incomparable recurrence rates when applied to the
same data. * Used TPED for the definition

DISCUSSION

Reporting recurrence rates is an essential part of evaluating the effectiveness of treat-
ment for DD, In this literature study, we found a wide range of different definitions for
recurrence after treatment of DD. This resulted in recurrence rates within one dataset
ranging from 2% to 86% when using different types of definitions. This study shows
that the wide range of reported recurrence rates may largely be contributed by incon-
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Literature database Search query

Pubmed (Dupuytren*[tw]) AND (reappear*[tw] OR recurr*[tw] OR return*[tw] OR
predict*[tw] OR prognos*[tw] OR residu*[tw] OR remain*[tw] OR outcome*[tw])
AND (english[lang] OR dutch[lang] OR german[lang] OR french[lang])

Embase (Dupuytren*):de,ab,ti AND (reappear* OR recurr* OR return* OR predict* OR
prognos* OR residu* OR remain* OR outcome*):de,ab,ti AND ([english]/lim OR
[dutch]/lim OR [german]/lim OR [french]/lim)

Table 1: Complete search strategy which was used for this study.

sistency in recurrence definitions. As a result, it is presently difficult or even impossible
to compare recurrence rates between different treatments reported in the literature.

In this study, we found that 51% of the publications reporting recurrence rates did
not present a definition of recurrence, while the remaining articles could be grouped
into three main categories. In general, these categories are based on 1) the return of
nodules and cords, 2) the return of joint contractures, or 3) the patient’s self-report
of a recurrence or whether a recurrent surgery was performed. When visualizing all
reported recurrence rates, we still found wide ranges even for the same treatment and
definition categories (Figure 2). We found that recurrence rates at six months follow-up
can range from 2 to 86% in the same dataset, based on applying different angular
thresholds, different baseline measurement and different selected joints.

Most studies base definitions of recurrence on the reappearance of nodules or cords
in the operated hand (category 1). While this may be suitable to define recurrences
when performing a fasciectomy, it is less suitable when performing a needle aponeu-
rotomy or injecting collagenase since these techniques leave nodules and cords in
place"®. This may explain why most of the recent trials on needle aponeurotomy and
on collagenase injection use contracture-based definitions (category 2)". In addition,
it can be argued that the return of nodules alone should not be the main aspect of
a recurrence definition, since the indication for operation generally is not based on
nodules or cords alone, but on the severity of the joint contracture'"”.

Within category 2, angular threshold for defining recurrence varied from 1 to 50 de-

1919 Our analysis shows that this threshold should be chosen carefully because

grees'
of its great influence on the recurrence rate. Furthermore, while some authors describe
recurrence as relapse of contracture of the treated finger in degrees relative to ‘normal’,

1920 Since the maximum degree of extension is different

they did not define ‘normal’
in each person, this ‘normal” should be carefully defined. Other authors compared the
relapse of contracture at follow-up with the peroperative measurement or with the first

119 Within our dataset this difference alters the recurrence

measurement after surgery(
rate up to 20% (Figure 3). In contrast, our data showed little difference between using
data of the most affected joint and using the TPED. A reason for this may be that the

change in TPED is largely based on the change in the most affected joint (Figure 3).
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The third category of definitions was based on the patient’s self-report of a recurrence
or whether a recurrent surgery was performed. While the patients’ perceptive is an
important indicator for operation and important to measure after intervention, it may be
influenced by many factors, such as the patient’s overall satisfaction with the treatment
process and the patient’s profession. Therefore, we suggest that patient’s perspective
may be more suited as an addition to more objective definitions of recurrence. While
the performance of recurrent surgery is also an important variable, the operation in-
dication may be influenced by many patient-related factors as well as the surgeons’
indication criteria.

Our study has a number of limitations. First, we excluded all articles to use for this
review that were written in a language other than English, French, German or Dutch.
We also excluded publications before 1985. However, overall, we believe that this
will not have affected the main message of this study that definitions for recurrence are
inconsistently used, leading to widely varying recurrence rates. Another limitation was
that the data set used for the analysis was not constructed specifically for this study.
Therefore, the definitions based on nodules and cords and those based on patients’
perception or operation indication could not be applied to our data. Despite of this, we
feel that we were able to demonstrate the importance of a clear definition of recurrence
and the effect of applying different angular thresholds for recurrence.

From the present study, it is clear that an international consensus on the definition of
recurrence is needed to allow comparison of recurrence rates of treatments. The present
review highlights a number of important points to consider for such an international
consensus. First of all, since a number of recent treatments do not remove cords or nod-
ules, we suggest using a contracture-based definition in degrees. In such a definition,
it is important to establish consensus which joints are evaluated. From this study, we
suggest to evaluate the most contracted joint (MP or PIP) of the most contracted finger
only. Including multiple joints or digits from a similar patient has well-described statisti-

“Y When using a contracture-based definition, postoperative long-term

cal problems
measurements should be related to early postoperative measurements (for instance
after two weeks) since not all joints are completely corrected. In addition, peropera-
tive measurements lead to higher recurrence rates than postoperative measurement at
two weeks. The angular threshold for recurrence is more or less arbitrary. However, it
is important to have a threshold that is larger than the inherent measurement errors
of goniometry of approximately five to ten degrees®”. As the angular threshold, the
duration for the follow-up measurement may be more or less arbitrary but should be
standardized. From a clinical point of view, longer follow-up measurement may express
more precisely the amount or recurrent surgeries that are needed. However, from a
research perspective, a one-year follow-up measurement may already show differences
between techniques. In addition, it should be noted that dichotomizing recurrence as
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a “yes” or “no” per patient reduces the amount of information compared to reporting
exact angular changes in degrees per patient. A more sensitive measure could therefore
be to compare the change in joint contracture between groups over time, leading to a
higher statistical power.
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ABSTRACT

Background: One of the major determinants of Dupyutren disease (DD) treatment effi-
cacy is recurrence of the contracture. Unfortunately, lack of agreement in the literature
on what constitutes recurrence makes it nearly impossible to compare the multiple
treatments alternatives available today. The aim of this study is to bring an unbiased
pool of experts to agree upon what would be considered a recurrence of DD after treat-
ment; and from that consensus establish a much-needed definition for DD recurrence.

Methods: To reach an expert consensus on the definition of recurrence we used the
Delphi method and invited 43 Dupuytren’s research and treatment experts from 10
countries to participate by answering a series of questionnaire rounds. After each round
the answers were analyzed and the experts received a feedback report with another
questionnaire round to further hone in of the definition. We defined consensus when at
least 70% of the experts agreed on a topic.

Results: Twenty-one experts agreed to participate in this study. After four consensus
rounds, we agreed that DD recurrence should be defined as “more than 20 degrees
of contracture recurrence in any treated joint at one year post-treatment compared
to six weeks post-treatment”. In addition, recurrence should be reported individually
for every treated joint and afterwards measurements should be repeated and reported
yearly.

Conclusion: This study provides the most comprehensive to date definition of what

should be considered recurrence of DD. These standardized criteria should allow us to
better evaluate the many treatment alternatives.
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INTRODUCTION

Recurrence of disease following any technique to correct the contractures is one of the
major setbacks in the treatment of Dupuytren’s disease (DD). Since present techniques
only treat the symptoms of this chronic and progressive disease, recurrence over time
is inevitable in the majority of patients. Therefore, assessment of recurrence rates is
an essential element in describing and comparing the efficacy of different treatment
options for DD.

Two separate systematic reviews have recently identified dire need for consensus on
how to define recurrence of DD" ?. This lack of a clear definition may partly explain
why reported recurrence rates vary from 0% to 100%"®. In addition, we have shown
that applying the different definitions on a single dataset can change the resulting recur-
rence rates from 2% to 86% (Figure 1)"".

To obtain an internationally accepted and wide supported definition of recurrence for
DD, a consensus agreement based on the experience and knowledge of an international
group of renowned experts is needed. Therefore, the goal of this international study was
to develop consensus on a single definition of recurrence of DD that is applicable in
clinical and research settings.

METHODS

In this study we used the Delphi method, which is designed to reach consensus between
individuals using questionnaire-based surveys”. Experts in the field of Dupuytren’s
disease (DD) were invited to participate in our Delphi study. To identify these experts,
we selected all clinical DD-related PubMed articles that were published between 2005
and 2012. In addition, we used the articles from our systematic review to identify
experts in the field of DD". Either the first or last author of each article, based on the
number of publications in the field of DD, was invited to participate. When multiple
experts were identified from the same institution, only the most experienced expert
was invited to participate. We excluded experts that did no longer participate in the
field, for example due to retirement, or authors who published only a single DD-related
paper.

In November 2012, 42 experts from ten countries in four continents were invited to
participate. All experts were provided with information on the Delphi study as well as
with a draft of our systematic review. Following Delphi guidelines, 51% agreement
is considered consensus. However, we aimed for a minimal of 70% agreement for
consensus. The identities of the other participating experts were not disclosed to the
experts during the process.

In the first round, experts were asked to score the relevance of four different dimen-
sions of recurrence to be included in a single definition of DD recurrence (first two
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columns of Table 1) using a zero to ten numerical scale and multiple choice questions.
For example, we asked “On a scale from zero to ten, how important is it to include the
return of Dupuytren’s nodules based on palpation or visual inspection in the definition
of recurrence?” After each question, the experts could add a comment or explanation.

The first two authors analyzed the results and discussed the outcomes with the other
authors. If 70% of the experts scored five or higher, the item was considered important
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Figure 1: Relation between the acquired extension deficit and the recurrence rate in the single dataset.
The extension deficit was based on the most affected joint per hand (n = 66). The lower dark line rep-
resents the difference in joint angle between two weeks postoperative and six months postoperatively.
For example, when one-degree extension deficit is applied as a threshold for recurrence, we found that
55% of our patients had a change in angle that exceeded this threshold and that would therefore have
a recurrence. With a 30 degrees threshold, however, only six percent of our cohort has a recurrence.
The upper light-grey line indicates the same threshold in angle, however using peroperative data as the
initial baseline data instead of data two weeks postoperative.

Furthermore the TPED was used instead of the most affected joint. The vertical lines are the specific
angular thresholds used in different articles; they indicate how these different thresholds lead to incom-
parable recurrence rates when applied to the same data. * Used TPED for the definition
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for further consideration. These included items were discussed more in-depth in the
following rounds.

In each following round, we provided feedback to the experts by summarizing the
answers on the previous round in combination with a synopsis of anonymous com-
ments. After this feedback, we asked the experts to answer each question again on
which consensus was not yet reached. Topics on which consensus was reached were
also presented but only with the opportunity for the experts to give additional com-
ments. If experts did not complete a previous round before the deadline, they were still
invited to the next round.

Dimensions Consensus % Experts

1 Location of recurrence All treated joints 70% - 80%
) Inclusion of nodules, cords and 20° contracture 86%

contractures No modules or cords 56% - 60%
3 Baseline measurements and 6 weeks post treatment 79%
follow-up 1 year post treatment 86%

Patient characteristics & Patient-
4 Excluded 75%
reported recurrence

Table 1: The dimensions (numbered 1- 4) were presented to the experts and the resulting consensus
on each dimension is presented. The last column shows the percentage of experts that agreed on each
consensus or a range of percentages, when the outcome differed in more than one round of the Delphi
study.

RESULTS

Twenty-one experts (64%) from 10 countries participated in this study: seven from North-
America, 13 from Europe, and one from Australia. A total of four rounds were needed to
reach consensus. The response rate varied per round between the 76% and 90% (Figure 2).

A first dimension scored by the experts was location of recurrence. Consensus was
that recurrence of Dupuytren’s disease (DD) should be located in the operated area only
in order to differentiate recurrence from disease extension to other joints. In addition,
since DD can affect multiple joints, fingers and hands, consensus was that recurrence
should be measured in all treated joints, fingers and hands regardless if full extension
was reached during treatment. Experts also reached consensus that all treated joints
should be scored individually to count as a recurrence rate (Table 1).

The second dimension was whether a recurrence should be assessed based on the
presence of nodules, cords and/or joint contractures. Experts agreed DD nodules and
cords should not be explicitly taken into account, furthermore a recurrent joint contrac-
ture of at least 20 degrees in one joint is needed for a recurrence.

A third dimension was the timing of baseline measurements and follow-up. Experts
agreed recurrence should be measured at one year post-treatment and should be com-
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First Round

43 experts from 10 countries on 4 continents
Asia (JPN), Europe (BEL, DEU, FRA, GBR, NLD, POL, SWE),
North America (USA), Oceania (AUS)

v v

21 experts from 9 countries on 3 continents
Europe (BEL, DEU, FRA, GBR, NLD, POL, SWE),
North America (USA), Oceania (AUS) 22 experts

responded to a computer-based did not respond and were excluded
questionnaire containing 14 questions
about 4 different dimensions

Second Round

19 experts responded to a computer-based questionnaire

containing 7 questions about 3 different dimensions

v
Third Round

16 experts responded to a computer-based questionnaire

containing 6 questions about 2 different dimensions

v
Fourth Round

16 experts responded to a computer-based questionnaire

containing 3 questions about 2 different dimensions

All 21 experts agreed to the final definition

Figure 2: Figure shows the number of experts who were included in the study rounds and their country
of origin.
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pared to a baseline measurement. Consensus was that intra-operative measurements
should not be used as a baseline value and, therefore, an assessment at six weeks
after treatment was selected as a baseline. Since it is presently unclear from literature
how recurrence develops over time, experts agreed to recommend yearly repeated
measurements when feasible.

A fourth dimension consisted of scoring patients’ characteristics, such as diathesis
and patient perception of recurrence. Although it is clear that diathesis has a significant
influence on recurrence, the experts agreed that information on diathesis should not
be included into the definition, although it should be scored in every study. The experts
also agreed that, while patient-rated information about recurrence can be relevant, it
should not be included in a single definition of recurrence of DD.

After the last round, all 21 experts agreed to define recurrence of Dupuytren’s disease
after treatment as “an increase in joint contracture in any treated joint of at least 20 de-
grees at one year post-treatment compared to six weeks post-treatment”. Additionally,
although not part of the definition, the experts advised the community to 1) conduct
studies that repeat measurements yearly to study the development of recurrence, and 2)
measure and report recurrence rates for all treated joints individually (Table 2).

Extension deficit  Extension deficit ~ Extension deficit 1
Recurrence Recurrence

Patient Hand Joint prior treatment 6 weeks post year post treatment (Yes / No) rate (%)
(degrees) treatment (degrees) (degrees)
MP 4 60 10 10 No
Left
: MP 5 75 0 20 Yes
MP5 20 0 0 No
Right
PIP 5 90 40 60 Yes
MP 5 30 10 15 No
2 Left
PIP 5 80 20 35 No
MP 4 10 0 10 No 5/14 joints
3 Right MP5 15 0 15 No =36%
PIP 5 40 0 20 Yes
4 Left PIP5 90 10 25 No
MP 3 60 10 30 Yes
MP 4 40 0 15 No
5 Left
MP 5 30 0 15 No
PIP 5 60 5 25 Yes

Table 2: A fictitious cohort of patients with Dupuytren’s disease is presented and the table shows when
recurrence has occurred by using the consensus definition. It also shows the recurrence rate that should
be described in the paper.
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DISCUSSION

Since the present lack of a consensus for recurrence of Dupuytren’s Disease makes it
impossible to compare results between different studies, we conducted this interna-
tional study to obtain consensus on a universal definition for recurrence of DD after
treatment. Based on this, we propose to define recurrence of DD after treatment as
“an increase in joint contracture in any treated joint of at least 20 degrees at one-year
post-treatment compared to six weeks post-treatment”.

The definition established in this study was obtained by evaluation four different di-
mensions of recurrence. The first dimension was location of recurrence. Consensus was
that only the operated or treated area should be considered and that all treated hands,
fingers and joints should be included to calculate recurrence rates, which allow to
distinguish recurrence (in the same area) from disease extension (outside of the treated
area). In addition, although additional measures such as a total passive extension deficit
(TPED) can also be of value, consensus was that individual joint measurements should
be used primarily. One expert stated: ‘TPED is measured while all joints are being
simultaneously passively extended. As such, it represents fixed joint contractures. This
will yield a different measurement than the sum of measurements made of individual
joint passive extension, while the proximal joint or distal joints in that same ray are
allowed to flex.” Furthermore, a disadvantage of a TPED is that it includes non-affected
joints and newly affected joints (disease extension), creating possible false-positive
recurrence rates.

A second dimension considered including palpable nodules, palpable cords and
contractures in the definition of recurrence. The experts unanimously agreed to include
increase of contracture in the definition of recurrence. Furthermore, they agreed to
exclude nodules and cords. The angular threshold for the contracture to be considered
a recurrence was set at 20 degrees. There were two reasons for this threshold. Firstly,
inherent measurement errors of goniometry are approximately 5-10 degrees and there-
fore a larger threshold is needed"'”. Secondly, 15-20 degrees is often considered an
indication for a new intervention, for example in the Hueston Table-top test"".

The exclusion of the presence of nodules and cords in the definition was more con-
troversial in our group of experts. While the main reason to include palpable nodules
and palpable cords in the definition was that reappearing nodules and cords are the
earliest signs and often the cause of recurrence, the majority of the experts mentioned
three main reasons to exclude palpable nodules and palpable cords in the definition.
Firstly, nodules and cords by themselves very seldom cause any disability, or require
surgical treatment. Secondly, minimal invasive techniques are meant to disconnect
Dupuytren tissue that forms cords or nodules. However, these cords and nodules are

5,12

left in place during these techniques® '?. This makes it difficult to identify newly formed
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nodules and cords because the old ones remain. Thirdly, it is challenging to reliably
identify the presence of nodules and cords in the presence of post-surgical scarring.

A third dimension considered timing of baseline and follow-up measurements.
Consensus was to perform baseline measurements at six weeks post treatment, mainly
because experts concluded that wound healing takes time following surgery. Further-
more, hand function will return in approximately two to four weeks and it also has
been demonstrated that the results at six weeks post treatment were better compared

to one-week post treatment"* *

. Therefore, six weeks was considered a first time-point
evaluation for treatment success. The follow-up time was more controversial. Experts
mentioned from a clinical point of view, longer follow-up measurements might express
more precisely the amount of recurrent treatments that are needed. However, from a
research perspective, a one-year follow-up may already express the main differences
between techniques. One expert stated: ‘recurrence progresses with time. But this
progression is non-linear. Either our scientific community develops standardized time-
to-recurrence charts, or we all decide to evaluate all patients at a given point in time.’
After four rounds, consensus was to measure recurrence after one year. In addition, the
experts advised yearly repetition of measurements in studies that cover multiple follow-
up years since more knowledge is needed on how recurrence progresses over time.

A last dimension included patient characteristics and patients’” perception. Consensus
was that patient factors (e.g. diathesis) can predict the risk of developing recurrence,
but are not a characteristic of recurrence itself'”. Therefore, it was excluded. In ad-
dition, while all experts concluded that patients’ perception is very important, it was
also excluded"®. One experts stated ‘while we can pat ourselves on the back for a
great range of motion improvement, or feel we did not achieve our goal, the patient’s
own perception is the bottom line of what matters the most. Unfortunately, we do not
have very objective measures (of subjective improvement) and any measure will be
invariably affected by factors unrelated to the medical treatment delivered’. Since, there
are no objective measures to measure patients’ perception about recurrence, it is not
included in this definition.

Our study has a number of weaknesses and strengths. Firstly, only the minimal
amount of experts generally assumed to be needed for a Delphi study participated in
our study®. Unfortunately the invited experts from the Asian continent did not respond
and are therefore not represented in this Delphi study. However, all responded experts
represent countries from all over the world and are clearly renowned in the field. Experts
completed all rounds with an average response rate of 80% and, at the end of the pro-
cess, all experts agreed on the final definition of recurrence. Secondly, this Delphi study
was conducted with computer-based questionnaires. A disadvantage of this method
is that it lacks the ability to stimulate discussion and can lead to misinterpretation of

comments given by experts. On the other hand, computer-based questionnaires allow
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anonymous responses from the experts, and thus avoiding possible peer-pressure. A
third limitation was that the goniometric measurement protocol needed for this defini-
tion was not part of the Delphi consensus rounds. To our knowledge, an internationally
recognized guideline for measuring joint angle is presently lacking. In our experience,
most researchers and clinicians measure joint angle dorsally"”. As some of the experts
as well as a reviewer of this manuscript have correctly noted, it is important to control
for the adjacent joints when measuring a specific joint, especially when a cord spans
multiple joints. Fortunately, since the present definition is based on a change in joint
angle of time, differences between goniometric measurement techniques may lead to
different absolute angles, but difference may be much smaller when analyzing the
change in joint angle over time. A final limitation is that while our goal was to obtain
one clinically relevant and easily applicable definition for recurrence of DD after treat-
ment, it may not be possible to reflect the complexity of recurrence of DD in this single
definition. Table 2 shows an example of how a typical dataset from a clinical study
should be interpreted to calculate a recurrence rate. From this table, it is also clear that
this single recurrence rate does not capture the complexity of the data. Therefore, we
do not advocate researchers to only use this single measure, but we do advocate this is
the minimal measure to report. Additional secondary measures may be needed to also
describe the presence of the disease or disease extension, for example the presence
of palpable nodules and cords. Also, in addition to using a threshold for recurrence, it
could also be valuable to describe the average change in joint angle between baseline
and follow-up or to report recurrence rate per joint separately.

In conclusion, we present a uniform definition that for the first time allows compari-
son between future studies, thereby improve our understanding of the effectiveness of
different treatment methods.
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Chapter 4

ABSTRACT

Background: While in modern medicine, patients’ preferences are important, these
have never been defined for characteristics of Dupuytren treatment. This study deter-

mines these patients’ preferences using a discrete choice experiment.

Methods: A multicentre discrete choice experiment study was conducted among pa-
tients with Dupuytren’s disease who had been previously treated. Patients were asked
on their preferences for attributes of Dupuytren treatments using scenarios based on:
treatment method, major and minor complication rates, recurrence rates, convales-
cence, residual extension deficit after treatment and aesthetic results. The relative
importance of these attributes and the trade-offs patients were willing to make between
them were analysed using a panel latent class logit model.

Results: Five-hundred-and-six patients filled in the questionnaire. All above-mentioned
attributes proved to influence patients’ preferences for Dupuytren treatment (p<0.05).
Preference heterogeneity was substantial. Males who stated to perform heavy labour
made different trade-offs than females or males who did not perform heavy labour. In
general, recurrence rate (36%) and extensive deficit (28%) were the most important
attributes in making treatment choices, followed by minor complication rate (13%).
Patients accepted an increase of 11% recurrent disease if they could receive needle
aponeurotomy (NA) treatment instead of limited fasciectomy.

Conclusion: This study confirms the importance of low recurrence rates and complete
contracture corrections, but also emphasizes the significance of low complication rates.
Convalescence was not an attribute, which scored high. The preference heterogeneity
shows that patient consultations need to be targeted differently, which may result in
different treatment decisions depending on patient characteristics and preferences.
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INTRODUCTION

While many surgeons may still consider limited fasciectomy (LF) as the golden standard
for treating Dupuytren’s disease, in recent years, minimal invasive techniques, espe-
cially needle aponeurotomy (NA) and collagenase, have become increasing popular™.
The most optimal of these techniques cannot easily be decided, since each technique
has specific strengths and weaknesses. For example, collagenase is a minimal-invasive
strategy with shorter recovery time but may have higher recurrence rates than the more
invasive LF* > ®. In addition, NA also has a shorter recovery time than LF, but has a
much higher minor complication and recurrence rate””.

Due to these different pros and cons of present techniques, the decision which treat-
ment method is preferred to treat patients with DD depends on the relative importance
of these factors. Amongst others, degree of contracture, expertise of the surgeon, ex-
pected commitment of the patient to the postoperative care and follow-up and patients’
expectations may all play an important role in this choice® ?. In addition, data on
recurrence rates, surgical outcome and complication rates play an important role in
advice to patients and in clinical decision making"?.

At present, it is unclear how a patient would weigh a better reduction in contracture
correction compared to an increase in the major complication rate or to what extend
patients were willing to accept an increase in recurrent disease for a reduction in dura-
tion of recovery. Insight in these preferences can contribute to patient-centred care
and information for patients. Therefore, the aim of this study is to determine which
treatment attributes are important for patients when choosing a DD treatment option

and to what extent patients are prepared to make trade-offs between these attributes.

METHODS

Discrete Choice Experiment

To quantify patients’ preferences for health care interventions, discrete choice experi-
ments (DCEs) are increasingly used"". DCEs assume that health care interventions can
be characterized by a combination of attributes (e.g. degree of contracture correction,
complication rates) and attribute levels (e.g. major complication rates: 2%, 5%), and
that this combination determines patients’ preferences"”. In a DCE, respondents are
repetitively offered hypothetical choices between two or more alternative health care

interventions, which are presented as different combinations of attribute levels"” ™.

Attributes and attribute levels
To define possible attributes and their levels for this DCE study, we conducted a litera-
ture study to evaluate which outcomes parameters are evaluated in clinical studies"™

671517 Furthermore, experiences from the Dupuytren Rotterdam (Du Ro) trial and
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the expert opinion of two hand surgeons from the Erasmus University Medical Centre
(Erasmus MC) were used for establishing attributes. In total, seven relevant attributes
with their levels were determined: (1) treatment method, (2) major complication rate (3)
minor complication rate, (4) convalescence, (5) recurrence rate, (6) degree of residual
contracture after correction, and (7) aesthetic result (Table 1).

Attributes and Attribute levels

Attributes Levels

Treatment method Limited fasciectomy
Needle aponeurotomy (NA)
Extensive percutaneous aponeurotomy and lipofilling (PALF)
Collagenase injections

Major complication rate 2%
50/0
10%

Minor complication rate 5%
20%
60%

Convalescence 5 days
30 days
60 days

Recurrence rate within 5 years 30%
60%
90%

Residual extension deficit after treatment 0 degrees
20 degrees
40 degrees
60 degrees

Aesthetic result Moderate
Good
Excellent

Table 1: DCEs assume that health care interventions can be characterized by a combination of attributes
and attribute levels. This table shows the different attributes and levels that are used in this study.

Study design and questionnaire

The combination of five attributes with three levels and two attributes with four levels
resulted in 3.888 hypothetical treatment alternatives. As it is not feasible to present a
single patient with all alternatives, an efficient DCE design by maximizing D-efficiency
(using Ngene software, version 1.1.1, http://www.choice-metrics.com/) was created
with 24 choice sets to estimate all main effects. Since response reliability decreases
with more than 16 choice-sets per respondent, we used a blocked design dividing these

24 choices into two questionnaires"® '

60



Patients’ preferences for treatment for Dupuytren’s disease: a Discrete Choice Experiment

Each questionnaire consisted of 12 choice-sets (Figure 1). One choice-set was repeat-
ed in all subjects to check for consistency. Each choice-set consisted of two treatment
options for DD and a ‘no treatment’ option to allow an ‘opt out’. The questionnaire was
specifically designed not to favour any type of treatment option using an unlabelled

DCE design“’.

Characteristic Treatment A Treatment B Treatment C

Treatment Neddle aponeurotdmy Surgery
Possibili 5%
copAplication
Possibility of minor 20% 20% 0%

complication |

Convalescence 30 days 30 days 0 days
Possibility of 90% 30% n.a.

recurrence
within 5-years

0 degrees
=N

Aesthet|c resh*\ \excellent/ modprate /Q n.a. /

60 degrees
D

v v

Attribute Level

v v

Treatment option Opt out
Choice set

Figure 1: This figure shows an example of a choice set. Patients received 12 different choice sets in order
to measure their preferences. It was explained that if ‘opt out’ was chosen it would indicate that the
disease would progressively worsen.

61



Chapter 4

To evaluate if patients were able to interpret the questions, three sample questions
at the beginning of the questionnaire were asked. This was examined as a pilot in 26
patients.

Attached to the questionnaire was a detailed description of the attributes and their
levels. Photographs were included to demonstrate ‘moderate’ aesthetic result, ‘good’
aesthetic result and ‘excellent’ aesthetic result. We defined minor complications as
hematoma, oedema and mild pain complaints whereas major complications included
tendon injury, nerve injury, arterial lesions, and complex regional pain syndrome
(CRPS). General questions about history of DD, satisfaction with previous treatment,
profession and level of education were asked in an additional questionnaire.

Study sample

This multicentre DCE study was conducted at Erasmus MC and Sint Franciscus Gast-
huis (SFG) and at seven locations of the Xpert Clinic in the Netherlands. Patients who
received any kind of treatment for DD between January 2009 and August 2012 were
included. These patients received either LF with or without skin graft, extensive per-
cutaneous aponeurotomy and lipofilling (PALF), NA, injection with collagenase or a
combination of these treatments.

Invitations were sent to all patients. Patients could either fill in a web-based version
of the questionnaire or a paper copy. A reminder was sent after 6 weeks to all non-
responders.

This study received approval by the Medical Ethical Committee of Erasmus MC in
Rotterdam (MEC-2012-330). All patients gave their informed consent.

Statistics

We used a panel latent class logit model for the analysis of patients’ choices®" *”. This
latent class logit model is a conditional logistic regression analysis that can identify
whether different groups with similar preferences (class segments) exist in the popula-
tion. The model is flexible in that the probability that sampled respondents belong to a
particular class can be linked to covariates (e.g. gender, manual labour and treatment
history); hence allowing for some understanding as to the makeup of the various class

?2 The latent class logit model accounts for the panel nature of the data in

segments
which each respondent completed 12 choice tasks. To determine the number of classes,
we selected the model with the best fit based on the Akaike information criterion (AIC).
We tested a number of different specifications for the utility function (i.e., categorical or

numerical attribute levels) and found that the optimal utility function was:
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Vi = Boie + Bic treatment_palfygc + By treatment_needle. + B3 treatment_
collegenase,gc Bacrisk of major complications,gc + Bs/crisk of minor complications,sc
+ Becconvalescence (days)ngic + B7icrisk of recurrence within 5-years,g. + Bgresidual
extension deficit after treatment,gc + Poraesthetic result_good,gc + Brocaesthetic re-
sult_very good,sjc

Where:

Vijle  represent the observable utility that respondent n belonging to class segment
¢ has for alternative j in choice set s;

Bojc represents an alternative-specific constant for a certain class;

Braoe  are class-specific parameter weights (coefficients) associated with each at-
tribute (level) of the DCE;

Hence, all attributes were acted as linear attributes, except for the attributes treatment
method and aesthetic results (both categorical variables). The reference levels for ‘treat-
ment method’ and ‘aesthetic results” were ‘surgery” and ‘moderate’, respectively.

Interpretation of the coefficients:

1) The statistical significance of a coefficient (p-value < 0.05) indicated that, condi-
tional on belonging to that class, respondents considered the attribute important
when making stated choices.

2) In terms of the class assignment parameters (i.e., the covariates), statistically sig-
nificant parameter estimates indicate that the covariate can be used to distinguish
between the different classes. For example, if the covariate male gender is negatively
and significantly associated with a particular class in the assignment model, then it
is indicative that men are less likely to belong to that particular class than women.

3) The sign of the coefficient reflects whether the attribute had a positive or negative
effect on preference for a treatment.

4) The value of each coefficient represents the importance respondents assign to an
attribute (level). However, different attributes utilize different units of measurement.
For example the coefficient ‘major complication rate’ represented the importance
per 1% complication rate. When looking at a treatment that generates 5% protec-
tion rate, the coefficient must be multiplied 5 times (5 times coefficient of ‘major
complication rate of a treatment’ of 1% = coefficient of ‘major complication rate of
a treatment’ of 5%).

We used NLogit 4.0 software (www.limdep.com) to estimate the latent class models
and SPSS 21.0 software (http://www-01.ibm.com/software/analytics/spss/) for all other
analysis.
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Importance scores and trade-offs

We translated the preference coefficients of all attributes to importance scores and the
clinically relevant trade-offs. This will give us more information about which attribute
was most important and the willingness to trade different attribute levels for ‘recur-
rence rate’ and ‘contracture correction’. In more detail, we calculated class specific
importance scores (IS) to visualize the relative importance of a given attribute in that
class by dividing the difference in utility between highest and lowest level for a single
attribute by the sum of the differences of all attributes for that class'”. Hence, the IS are
calculated rates, indicating how much one decision is based on a specific attribute (e.g.
X% of the decision for a specific treatment option is based on recurrence rate, and y%
of the decision is based on reduction of extension deficit; all rates together count up to
100% and counts as 1 decision for a specific treatment). Additionally, we determined
the ranking IS of each attribute. That is, an attribute with a ranking IS of 1 represents
the most important attribute, while an attribute with a ranking IS of 7 represents the
least important attribute. Furthermore, we also calculated overall importance scores,
by taking class probability into account.

Additionally, we calculated the willingness to trade different attribute levels for ‘re-
currence rate’ and ‘contracture correction” by taking the ratio of the coefficients of the
different attributes with ‘recurrence rate’ or ‘contracture correction’ as the dominator.
For example, a value that represents how much change of recurrence or reduction
of contracture correction a patient is willing to sacrifice for one unit change in the
attribute of interest (e.g. major complications). Confidence intervals of this trade-off

were estimated using the Krinsky and Robb procedure® .

RESULTS

Participants

A total of 506 out of 973 patients (59%) filled in the questionnaire. One-hundred-thirty-
three patients did not want to participate in the study. Furthermore, we were not able to
contact eight patients due to wrong postal addresses. Sixty-seven patients either did not
return or completed the questionnaire. Two-hundred-fifty-nine patients did not respond
at all (26.6%). In total, 393 men and 113 women participated in this study. The mean
age of the population was 64 years old. This study population is comparable to patients
suffering of DD, who visit the outpatient clinic (Table 2).

Discrete choice experiment results

Three groups in the latent class model were identified (Table 3), indicating that three
different choice patterns could be identified between the different patients. The prob-
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ability to belong to one of the three groups within the sampled population was 0.40,
0.11 and 0.49 for latent classes 1, 2, and 3, respectively.

The probability to belong to a specific class was dependent on two socio-demographic
variables: gender and conducting heavy manual labour. More specifically, males con-
ducting manual labour more frequently belonged to class 2. Other socio-demographic
variables were not significantly explaining class assignment probabilities.

Baseline characteristics

Respondents (N = 506)

Characteristics

Mean age + SD (years) 64(9)
Sex
male 393 78%
female 113 22%
Education level
low 63 12%
intermediate 218 43%
high 225 45%
Civil class
married / living with partner 433 86%
partner, living apart 12 2%
single / divorced 44 9%
widow(er) 17 3%
Heavy manual labor
yes 142 28%
no 364 72%

Family with Dupuytren’s disease (DD)

first / second degree 248 49%
third / fourth degree 16 3%
no family member with DD 147 29%
not clear 95 19%

Ectopic disease

M. Ledderhose 79 15,5%
M. Peyronie 16 3%
M. Ledderhose and M. Peyronie 8 1.5%
no ectopic disease 403 80%
Previous treatment
surgery * 273 54%
minimally invasive technique ** 123 24%
surgery and minimally invasive technique 110 22%

Table 2: In this table the patients’ characteristics are mentioned.

* limited fasciectomy and dermofasiectomy

** needle apeneurotomy (NA), extensive percutaneous apeneurotomy with lipofilling (PALF), collage-
nase

65



Chapter 4

"% UM saseaudul a1es uonedljdwod ay) yym 6700 Aq saseatdap Asadins onyidads e oy
aouasaaid ay) yey) sajedipul ayes uonedt|dwod Jofew 1oy 670" 0— JO JUSID1S00 ay) ‘Ojdwexa 104 ‘dwWes ay) UleWDl S|9AS]| AINGLIE JOYIO |[B USLM JUSWIEdI} UleLIdD
e 10y 2ouasayaid ur (uSis aanedau) asealdap 1o (udls aanisod) asealour sy} SuiedIpUI SIUBIDIS0D By “[opowW sse|d juaje| [dued Ay} JO SHNSI DY) SMOYS d|qe} SIyL
2102s aouepodw g ‘dnoid aoualaal 4, JUedIIUSIS 4 :SUONRIAJIGQY € dqeL

- PYAYA 0¥€0- loqe| AreaH
- «860° L ovT0 X
- «829°C— 91£°0- uejsuo)
€670 LLLO 96£°0 saniigeqoud sse|)
x€01°0 9010 xGZ1°0 Jud|90xg
(£) %¥ (L) %9°C 0200 (9) %9°€ 8€0°0 (€) %9 L€0'0 poon
wbTL0- ##EV 10~ #9070~ 9)eIopoy
«_jme U_uwrtmw(
(2) %8¢ (6) %8TL «610°0~ (€) %9°1LT «G20°0- (1) %€ 6¥ x150°0~ (s99133p) 1D1ap UOISULIXT
(1) %9¢ (1) %6 €t «8€0°0~ (1) %8¢ «020°0~ (Q wT LT «/10°0- (%) 9Bl 20UDLINDY
(9) %S (9 %19 £600°0~ (L) %€ ¥00°0- (L) %1€ «€00°0~ (sAep) 8duads9|AUOD
(€) %zl (D) %681 «020°0~ ) %¥'6 «800°0~ (7) %6'S «#00°0~ (%) oyed uoned1dwod Joulyy
(9) %9 (9) %T L «LL0°0~ (9) %9°S «8¥0°0~ (9) %8¢ #6070~ (%) o1es uonedi|dwod Jofepy
850°0~- 81070~ 26070~ uondsful aseusde|joD
Y0 ¥10°0 «LZ10 VN
(#) %6 () %8 <0870~ (0 %L LT «8¥6°0~ (S) %t'¥ 0£0°0- 17vd
#901°0~ #166°0 ++500°0— A198ing
Poylow juatujeal|
SOnsLdIoRIRYD JudWIRAI |
§8S L~ 808" L - 8/6°G- Juesu0D)
Clueno, Si (lueny, si WLBIdIR0D Olueno, Si INCIRIITECS) Cueno, Si WLBIdI0D
IEZENe} € sse[d juaje] 7 sse|djuaje] | sse|djuaje] saInqLNyY

SISSE|D JUD)E| Y] Y)IM [9POUI SSB|D JUd)e| [duky

66



Patients’ preferences for treatment for Dupuytren’s disease: a Discrete Choice Experiment

Overall, almost all coefficients of the linear attributes were significant. Preference
for a certain treatment decreased (indicated by a negative coefficient) with increasing
major and minor complication rates, longer convalescence, higher recurrence rate and
larger post-treatment extension deficit. The coefficients of the categorical attributes (i.e.,
treatment method and aesthetic results) showed that (1) in latent class 1 and 3 the effect
of preferring NA was significantly higher than surgery (0.171 vs —0.005, and 0.444 vs.
-0.106, for latent class 1 and 3 respectively); (Il) in latent class 2 the effect of preferring
surgery was significantly higher than PALF (0.951 vs. —0.948); (Ill) in all latent classes a
very good aesthetic result was preferred over a moderate aesthetic result.

Importance scores

The relative importance of the different attributes, as described by the importance scores
in Table 3 were different between the subjects belonging to the different latent classes.
Subjects in class 1 predominantly made their choice based on extension deficit (50%)
and recurrence rate (27%). In class 2, subjects chose primarily based on recurrence
(29%), treatment method (28%), and residual contracture (22%). In class 3, subjects
made their choice predominantly on recurrence (44%) and minor complication (19%).
Overall, recurrence rate (36%) and residual contracture (28%) were the most important
attributes determining treatment choice.

Trade-offs

In Table 4 trade-offs are presented that patients were willing to make for ‘recurrence of
disease’ and ‘contracture correction’. Amongst others, patients accepted an increase of
10.5% recurrent disease if they could receive NA treatment instead of LF. Furthermore,
patients were willing to accept an increase of two percent for getting recurrent disease
for a reduction of one percent of major complications; this means they accept an
increase of 10% of recurrent disease for a reduction of five percent in major complica-
tions. In addition, for every 9 degrees increase of residual contracture after treatment,
patients were willing to trade 10% less risk of recurrent disease.

DISCUSSION

The aim of this study was to determine which attributes are important for a patient
when choosing a DD treatment option and to what extent a patient is willing to make
trade-offs between characteristics of treatment options. We found that treatment
method, major complication rate, minor complication rate, convalescence, recurrence
rate, degree of residual contracture after treatment, and aesthetic result, all proved to
influence patients’ preferences for Dupuytren treatment. Preference heterogeneity was
substantial. Males who stated to perform heavy labour made different trade-offs than
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Willingness to trade attributes

- Willingness to trade
Willingness to trade &

Attribute extension deficit With

recurrence (%;Cl)

(degree; CI)

-9.8 (-12.5t0 -7.4)* —-8.45 (-11.1to —6.2)* PALF instead of surgery
Treatment method 10.5 (8.0 to 13.2)* 9.0 (6.7 to 11.8)* NA instead of surgery

-2.5(-4.6t0 0.4) 2.2 (0.4 to 4.0)* collagenase instead of surgery
:\;\tzzor complication 2.0 (1.7 to 2.3)* 1.7 (1.4 to 2.0)* 1% less risk of major complicatons
Mi licati ) ) -
rat'gor COMPHEANON 4 5 (0.4 to 0.5)* 0.4 (0.3 to 0.5)* 1% less risk of minor complications
Convalescence 0.2 (0.3t0 0.3)* 0.2 (0.1t0 0.2)* 1 day faster recovery
Recurrence rate n.a. 0.9 (0.8 to 0.9)* 1% less risk of recurrence
Extension deficit 1.2 (1.1 to 1.3)* n.a. 1% less residual extension deficit

1.0 (=0.7 t0 2.6) 0.8 (-0.7t02.2) good instead of moderate result
Aesthetic results -

4.8 (3.1 to 6.5)* 4.1 (2.7 t0 5.7)* excellent instead of a moderate result

Table 4: This table shows the results of the trade-offs patients were willing to make. For example, pa-
tients were willing to accept an increase of two percent for getting recurrent disease for a reduction of
one percent of major complications.

females or males who did not perform heavy labour. Overall, recurrence rate (36%)
and extensive deficit (28%) were the most important attributes in making treatment
choices, followed by minor complication rate (13%). Patients accepted an increase of
11% recurrent disease if they could receive NA treatment instead of LF.

Our study has a number of specific strengths and limitations. The main strengths
of this study are the large study population (506 analysed questionnaires) and the
thorough and state-of-the-art design and analysis of the DCE. Furthermore, in this study
we included patients already treated for DD because they are familiar with the disease
and the impact of a surgical or minimal invasive surgery. However, this strength is
also a limitation. Because patients were previously treated, they may have ‘defended’
their own treatment (i.e. cognitive discordance), or they may have previous positive
or negative treatment experiences. This may have biased our results. On the other
hand, they represent the general population that visits the outpatient clinic. However,
when comparing patients that received different treatments previously, we found no
specific choice-pattern based on the prior surgeries. This indicates that patients previ-
ously treated by an invasive surgery made no other choices than patients treated with
a minimal invasive technique. In other words, we believe these study outcomes are
valid and therefore relevant for future practice and further understanding of patients’
preferences. Additionally, although we did not find evidence for cognitive discordance,
we recommend repeating the study for patients not having been treated for DD to
determine the robustness of our results. A second limitation is, inherent to DCE where
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a larger number of attributes are important, that discrete choice questionnaires can
be difficult to understand for patients. Due to the high number of attributes, patients
may have difficulty overseeing all attributes and their levels when asked to select a
specific treatment. Therefore, to evaluate the task understanding, we repeated one of
the questions in the questionnaire at the end. This consistency test showed that 19%
of the patients did not answer the question consistent. However, we found that these
participants had patient characteristics (gender, age etc.), and similar preferences com-
pared to the group that correctly answered the consistency question. Therefore, we did
not exclude this group from the study population.

Unfortunately, few comparative studies are available to compare the attribute levels of
different treatments within the same population and with the same measurement proto-
col. We showed that patients are willing to trade 11% increase in recurrence rate within
five years to receive NA instead of LF. This may be in line with findings from a recent
randomized controlled trial. This trial reported similar patients satisfaction early after sur-
gery. However, at five years, almost 50% higher recurrence rate for NA (84%) compared
to LF (32%) was reported, resulting in less patients satisfaction after five years in the NA
group”. However, van Rijssen et al. reported that patients with a contracture recurrence
after NA would prefer NA again because of the better convalescence, which is not in line
with our finding that patients find convalescence less important than recurrence rate”.

Furthermore, contractures are more likely to be completely released after open
surgery whereas some minimally invasive techniques lack the ability to release the
joint contracture and/or lateral or spiral cord completely after one intervention' .
We showed that this attribute was of high importance (28%). However, patients were
willing to trade nine degrees of residual contracture for receiving NA instead of LF. In
addition, they were willing to trade two degrees of residual contracture for receiving
collagenase instead of LF, indicating that patients are willing to trade joint contracture
for a less invasive technique.

In conclusion, lately, minimally invasive interventions for Dupuytren’s contracture
have received increased attention because of their rapid convalescence and lower
complication risk"”. However, this study shows patients find low recurrence rates and
complete contracture correction the most important attributes when selecting a specific
treatment. Convalescence, which is often mentioned as an important advantage of
minimal invasive techniques, was found to be less important for treatment selection in
our study" 7. This study may give the surgeon awareness of the patients’ preferences
towards certain treatment attributes. They can use this information when consulting
patients by focussing more on the most relevant attributes. In that way the surgeon
and patient can decide together which treatment is best for that specific patient, by a

shared-decision making.

69



Chapter 4

REFERENCES

1.

70

Hovius SER, Kan HJ, Smit X, Selles RW, Cardoso E, Khouri RK. Extensive percutaneous apo-
neurotomy and lipografting: a new treatment for Dupuytren disease. Plastic and reconstructive
surgery. 2011 Jul;128(1):221-8.

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.
Plastic and reconstructive surgery. 2012 Feb;129(2):469-77.

Hurst LC, Badalamente MA, Hentz VR, Hotchkiss RN, Kaplan FT, Meals RA, et al. Injectable
collagenase clostridium histolyticum for Dupuytren’s contracture. N Engl ] Med. 2009 Sep 3;
361(10):968-79.

Henry M. Dupuytren’s disease: current state of the art. Hand. 2014 Mar;9(1):1-8.

Zhou C, Hovius SER, Slijper HP, Feitz R, Van Nieuwenhoven CA, Pieters HJ, et al. Collagenase
Clostridium Histolyticum versus Limited Fasciectomy for Dupuytren’s contracture: Outcomes
From A Multicenter Propensity-Score Matched Study. Plastic and reconstructive surgery. 2015
Mar 17.

Watt AJ, Curtin CM, Hentz VR. Collagenase injection as nonsurgical treatment of Dupuytren’s
disease: 8-year follow-up. The Journal of hand surgery. 2010 Apr;35(4):534-9, 9 el.

van Rijssen AL, Gerbrandy FS, Ter Linden H, Klip H, Werker PM. A comparison of the direct
outcomes of percutaneous needle fasciotomy and limited fasciectomy for Dupuytren’s disease:
a 6-week follow-up study. ] Hand Surg [Am]. 2006 May-Jun;31(5):717-25.

Desai SS, Hentz VR. The treatment of Dupuytren disease. The Journal of hand surgery. 2011
May;36(5):936-42.

Benson LS, Williams CS, Kahle M. Dupuytren’s contracture. ] Am Acad Orthop Surg. 1998
Jan-Feb;6(1):24-35.

Kan HJ, Hovius SER. Long-term follow-up of flaps for extensive Dupuytren’s and Ledderhose
disease in one family. ] Plast Reconstr Aesthet Surg. [Case Reports]. 2012 Dec;65(12):1741-5.
de Bekker-Grob EW, Ryan M, Gerard K. Discrete choice experiments in health economics: a
review of the literature. Health Econ. 2012 Feb;21(2):145-72.

Ryan M, Gerard K. Using discrete choice experiments to value health care programmes: current
practice and future research reflections. Appl Health Econ Health Policy. 2003;2(1):55-64.
Louviere J, Hensher, DA, Swait, JD. Stated Choice Methods: Analysis in Applications. Cam-
bridge: Cambridge University Press; 2000.

Ryan M, Farrar S. Using conjoint analysis to elicit preferences for health care. BMJ. 2000 Jun 3;
320(7248):1530-3.

Skoff HD. The surgical treatment of Dupuytren’s contracture: a synthesis of techniques. Plast
Reconstr Surg. 2004 Feb;113(2):540-4.

Ullah AS, Dias JJ, Bhowal B. Does a ‘firebreak’ full-thickness skin graft prevent recurrence after
surgery for Dupuytren’s contracture?: a prospective, randomised trial. ] Bone Joint Surg Br. 2009
Mar;91(3):374-8.

Rahr L, Sondergaard P, Bisgaard T, Baad-Hansen T. Percutaneous needle fasciotomy for primary
Dupuytren’s contracture. ] Hand Surg Eur Vol. 2011 Sep;36(7):548-52.

Hall ), Fiebig DG, King MT, Hossain |, Louviere JJ. What influences participation in genetic car-
rier testing? Results from a discrete choice experiment. ] Health Econ. 2006 May;25(3):520-37.
Hensher DA RJ, Green WH. Applied Choice Analysis: a primer. Cambridge: Cambridge Univer-
sity Press; 2005.



20.

21.

22.

23.

Patients’ preferences for treatment for Dupuytren’s disease: a Discrete Choice Experiment

de Bekker-Grob EW, Hol L, Donkers B, van Dam L, Habbema JD, van Leerdam ME, et al.
Labeled versus unlabeled discrete choice experiments in health economics: an application to
colorectal cancer screening. Value Health. [Research Support, Non-U.S. Gov't]. 2010 Mar-Apr;
13(2):315-23.

Swait J. A structural equatation model of latent segmentation and product choice for cross
sectional revealed preference choice data. Journal of Retailing and Consumer services. 1994;1:
77-89.

de Bekker-Grob EW, Rose JM, Donkers B, Essink-Bot ML, Bangma CH, Steyerberg EW. Men’s
preferences for prostate cancer screening: a discrete choice experiment. Br J Cancer. 2013 Feb
19;108(3):533-41.

Krinsky I RA. On approximating the statistical properties of elasticities. Review of Economics
and Statistics. 1986;68.

71






Part IV

New surgical methods

Chapter 5 Long-term follow-up of flaps for extensive
Dupuytren’s and Ledderhose disease in one family

Chapter 6  Extensive Percutaneous Aponeurotomy
and Lipofilling (PALF): A New Treatment for
Dupuytren’s disease

Chapter 7 Percutaneous Aponeurotomy and Lipofilling
(PALF) versus Limited Fasciectomy in Patients with
Primary Dupuytren’s Contracture; a Prospective
Randomized Controlled Trial






Chapter 5

Long-term follow-up of flaps for extensive
Dupuytren’s and Ledderhose disease in one
family

Hester J. Kan, MSc; Steven E.R. Hovius, MD, PhD

Department of Plastic and Reconstructive Surgery and H