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Surgical treatment of Dupuytren’s disease –
outcome and health economy in relation to
smoking and diabetes
David Eckerdal†, Axel Nivestam† and Lars B Dahlin*
Abstract

Background: The conventional treatment for Dupuytren’s disease is surgery. The introduction of alternative
treatment strategies creates a need to track outcomes and costs relating to surgical treatment and risk factors, such
as smoking and diabetes. This was the aim of the present study.

Methods: In a prospective study, the outcome of open surgical treatment for finger flexion contracture in
Dupuytren’s disease (175 patients; 182 surgical procedures) was studied by evaluating valid QuickDASH forms
answered by subjects before surgery and one year postoperatively. Data were also obtained from medical records,
and preoperative declarations concerning health.

Results: In all subjects (median [25% - 75% percentiles] age 68 [62-73]), the QuickDASH score improved from 22
[9-36] to 5 [0-18]. Smokers (27/179 procedures) were younger and had a more severe degree of disease and
dysfunction preoperatively than non-smokers, but the outcome of surgery did not differ between the groups.
Subjects with diabetes (20/181 procedures) were younger than those without diabetes, but their disease severity or
outcome did not differ. Hand specialists operated faster than residents, but the surgical outcome did not differ.
Healthcare costs for surgery for Dupuytren’s contracture were $ 2392 (€ 1859), which were not higher among
smokers or subjects with diabetes. Only 22 patients remained in hospital (2 [1-2.3] days) and 28 patients needed sick
leave (28 [21-31] days). The occurrence of necrosis of skin flaps (12%) or infections (6%) was no more frequent
among smokers or those with diabetes.

Conclusions: There is no difference in surgical outcome for finger flexion contracture in Dupuytren’s disease
between smokers and non-smokers or between subjects with or without diabetes, although smokers had more
severe preoperative contracture. The costs for surgical treatment for finger flexion contracture in Dupuytren’s
disease should be viewed in relation to that for other treatment strategies.

Keywords: Dupuytren’s contracture, Diabetes, Smoking, Fasciectomy, Surgery
Background
Dupuytren’s disease is a condition that affects various
parts of the palmar aponeurosis in the hands, but it can
also occur in the sole of the foot and in the penis. The
disease results in a progressive formation of nodules and
cords in the palm leading to a flexion contracture, usu-
ally affecting the metacarpophalangeal (MCP-) and prox-
imal interphalangeal (PIP-) joints in the fingers involved
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[1]. Flexion contracture may have a great impact on
daily living due to the functional difficulties, e.g. diffi-
culty in washing the face or putting on gloves [2].
Dupuytren’s disease has a genetic component [3] and

can manifest with varying severity. It commonly affects
men, however, women also often present, but with a dif-
ferent disease character, such as isolated contracture of
the pip-joint in the little finger, and may also have a later
disease onset [4]. There is a higher prevalence of Dupuyt-
ren’s disease in a population of subjects with diabetes,
while impaired glucose tolerance (IGT) does not seem to
increase the prevalence of the disease [5], although this
l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly credited. The Creative Commons Public Domain
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has been questioned [1]. Subjects with diabetes, however,
may have a higher incidence of postoperative complica-
tions [6] and the outcome of surgery in such patients has
been barely studied. Smoking has also been a contested
factor in Dupuytren’s disease, with some studies showing
a correlation between the occurrence of Dupuytren’s dis-
ease and smoking [7], but again the outcome of surgery in
smokers has not been particularly emphasized.
Treatment of Dupuytren’s disease to date has been

open surgery (e.g. partial fasciectomy, fasciotomy, der-
mofasciectomy or amputation) and in some parts of
Europe, e.g. France and the Nordic countries, the more
unusual percutaneous needle fasciotomy is performed
[8,9]. Over recent years a new pharmacologic treatment,
injection of a collagenase into the fibrous cords with a
subsequent “pop up” procedure to break the Dupuytren’s
disease cord, has become available and is now com-
mon, despite being more expensive than percutaneous
needle fasciotomy [9,10]. A recurrence of Dupuytren’s
disease after treatment is common, and is a result of
the method of treatment [11,12]. The costs and resources
required for various surgical treatments have not so far
been evaluated.
Our purpose was to evaluate the outcome, assessed

using the QuickDASH questionnaire [13], of surgical
treatment of Dupuytren’s disease as well as the severity
of the preoperative flexion contracture in relation to the
risk factors of smoking and diabetes. In addition, the
healthcare costs for various components of the treat-
ment, such as pre- and post-operative outpatient visits,
open surgery, rehabilitation and medical treatment by
nurses, were evaluated. Such costs are important in view
of the recent introduction on the market of a pharmaco-
logical substance to treat finger flexion contracture in
subjects with Dupuytren’s disease [9].

Methods
In this prospective study, subjects treated for finger
flexion contracture due to Dupuytren’s disease, at the
Department of Hand Surgery, Skåne University Hospital,
Malmö, Sweden between September 2009 and February
2011, were identified by searching the administrative
records for the diagnosis code Dupuytren’s contracture
(ICD 10 code M72.0).
Subjects treated surgically during this time period

were routinely provided with the QuickDASH form to
be filled in before and one year after the surgical pro-
cedure. A Swedish translation of the form, including
eleven questions measuring daily life symptoms and func-
tion of the arm, was used. Each question was judged by
the patient from 1 (no disability) to 5 (great disability).
The total score was calculated and varied between zero
and 100. At least ten questions had to be answered for the
form to be valid [13,14].
In addition, healthcare costs for various treatments, such
as outpatient or surgery visits, rehabilitation, and treatment
by nurses, were estimated. Lengths of hospital stay and
sick leave were calculated among the subjects who were
admitted to the hospital and those still in the labour mar-
ket, respectively.

Subjects
To be included, subjects had to be surgically treated for
finger flexion contracture due to Dupuytren’s disease be-
tween September 2009 and February 2011 and to have
completed a valid QuickDASH form both before and
one year after surgery. Subjects who were operated on
primarily for another main disorder of the hand were ex-
cluded. Subjects were divided according to whether they
underwent an open surgical procedure or a percutaneous
procedure. Only subjects who had an open surgical pro-
cedure were included (n = 182). Subjects with procedures,
such as arthrodesis or amputations, were excluded.
Preoperative information was registered from the sub-

jects’ declaration on the health form, which is routinely
collected before surgery, while other pre- and post-
operative data were obtained from the medical records of
the subjects. Additional data, such as age, gender, body
mass index (BMI), disease severity (i.e. finger flexion con-
tracture), duration of surgical procedure, presence of post-
operative infections and or necrosis of skin flaps (including
delayed healing), were also collected. Three subjects were
excluded due to insufficient information obtainable from
the records. When available, the preoperative QuickDASH,
as well as the above information, were also collected
from the records of those subjects who had been ex-
cluded because of the lack of or an invalid postopera-
tive QuickDASH. Thus, allowed comparison between
excluded and included patients.
The severity of the finger flexion contracture due to

Dupuytren’s disease was graded based on the extension
deficit of the subject. The following revised model of the
Tubiana staging system was used:

Stage 0: no lesion, healthy
Stage N: palmar or digital nodule without established
flexion deformity
Stage Ia: total flexion deformity between 0° and 20°
Stage Ib: total flexion deformity between 21° and 45°
Stage II: total flexion deformity between 45° and 90°
Stage III: total flexion deformity between 91° and 135°
Stage IV: total flexion deformity exceeding 135° (7).

Calculation of costs for treatment
The costs for treatment were calculated using the fol-
lowing figures (Prices from Skåne University Hospital;
2012; exchange rate for US dollar ($) and Euro (€) calcu-
lated from mean value from 2012): $20 (€ 16) for each
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minute of surgery, $ 187 (€ 144) for each appointment
with the surgeon, $ 75 (€ 58) for each visit to the re-
habilitation unit or to the nurses at the outpatient clinic
and $ 513 (€ 397) for each day spent on the ward.

Statistical methods
Values are presented as median [IQR; 25 – 75 percen-
tiles]. Nominal data are shown as numbers (%). The chi-
square and the Mann-Whitney tests were used to detect
any significant differences between groups. P-values <
0.05 were considered statistically significant. IBM SPSS
Statistics, version 20 for Mac and StatView for Windows
(SAS institute Inc., version 5.0.1, Cary NC, USA) were
used for all calculations.

Ethical considerations
The present project, and those with similar design, is not
covered by the law (2003:460) in Sweden - “The ethical
review of research involving humans” – according to the
Ethical Review Board in Lund and no advertising is needed.
The study has been done in compliance with the Helsinki
Declaration (http://www.wma.net/en/30publications/10policies/
b3/index.html).

Results
During the period covered by the study 268 patients at
the department received any treatment primarily for
Dupuytren’s disease in the form of any procedure to cor-
rect finger flexion contracture due to the disease. In total
288 different procedures were performed. In three of these
patients/procedures no data were found or recorded in
the subjects’ medical records. Thus, three subjects were
not available for analyses, resulting in a selected group of
265 patients and 285 procedures.
A valid QuickDASH form was completed by 195 sub-

jects (74%) and was available for 202 of the proce-
dures (71%). Seven of the 20 bilaterally treated subjects
handed in a valid QuickDASH form for both hands.
Thus, the group of subjects that could tentatively be
studied comprised 202 procedures (i.e. 171 fasciectomies,
eleven fasciotomies, ten percutaneous needle or knife
fasciotomies and six amputations/arthrodesis; 4 unknown
procedure).

Included subjects with preoperative and postoperative
valid QuickDASH
Most of the subjects had an open surgical procedure;
i.e. 182/202 (90%) of the selected procedures were open
surgery (i.e. open fasciectomies or open fasciotomies);
16 (8%) procedures were either a percutaneous needle
or knife fasciotomy or an amputation/arthrodesis; in
the remaining four (2%) procedures the method of treat-
ment was unknown. Patients with amputation/arthrodesis
were too few to be included in the open surgery group
and were also interpreted as having a procedure differ-
ent from partial fasciectomy and open fasciotomy; thus
were excluded from the open procedures and the number
of procedures included were n = 182.
Characteristics of all included subjects and results of
open surgery
The characteristics of the included subjects/surgeries are
presented in Table 1. Among the 182 open procedures
(i.e. open fasciectomies and fasciotomies), most were
performed in men (median age 68 years). In 80 (44%) of
these procedures, the subject had a BMI > 25, classified
by WHO as overweight [15]. Twenty of the procedures
were performed in subjects with type 1 (10%) or type 2
(85%) diabetes (5% had an unknown type of diabetes; in
one patient information about glucose status was lacking).
Eighty-three (46%) procedures were performed in subjects
who were receiving pharmacological treatment for hyper-
tension and the subjects in 36 (20%) procedures were be-
ing treated with statins. In 27 (15%) of the procedures, the
subjects reported that they were smokers (i.e. information
about smoking was lacking in three patients).
In the group that underwent open surgery (n = 182), both

pre- and post-operative Tubiana staging was available for
121 (66%) procedures. Preoperative Tubiana staging was
present in 160 (88%) subjects, while 131 (72%) had post-
operative Tubiana staging; thus, 14 (8%) of the subjects
had no measurements. In most of the procedures, the sub-
jects had the preoperative Tubiana stage “2” [n = 81 (45%)].
The Tubiana stage improved after surgery to 1b [n = 49
(27%)]; although postoperatively only 6% of the measured
fingers had a Tubiana stage of “2” or higher. The median
improvement in Tubiana score was 3 [2-4] stages. The ex-
tension deficit decreased considerably (Table 1). In 21
(12%) of the procedures, skin necrosis or delayed healing
after surgery was observed to some extent. In 11 (6%) of
the procedures, the subject was treated for a superficial in-
fection in the wound.
Outcome after open surgery among all included (n = 182)
subjects
The scores of the QuickDASH pre- and post-operative
(n = 182), as well as the change (including those with a
postoperative score of >10 and a change < 10), are shown
in Table 2. QuickDASH scores decreased after surgery
among subjects in the whole population. In most of the
182 open procedures included, subjects had a postopera-
tive change > 10 in QuickDASH score and most had a
remaining QuickDASH scores < 10. Both these criteria are
considered to be crucial in evaluating outcome, where
change of more than > 10 is considered the minimal sig-
nificant change and a postoperative score > 10 indicates
remaining disability [16,17].

http://www.wma.net/en/30publications/10policies/b3/index.html
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Table 1 Subjects’ characteristics in 182 open surgical procedures for finger flexion contracture in Dupuytren’s disease

All surgeries
(n = 182)

Non-smokersa

(n = 152)
Smokersa

(n = 27)
p-value Subjects without

diabetesb (n = 161)
Subjects with

diabetesb (n = 20)
p-value

Age 68 [62-73] 70 [64-75] 63 [59-67] 0.001 69 [63-74] 63 [59-70] 0.03

Gender Male (78%) Male (75%) Male (93%) 0.04 Male (79%) Male (80%) 0.83

BMI 25.1 [23.4-27.1] 25.1 [23.4-27.1] 25.3 [23.1-26.8] 0.87 24.9 [23.1-26.8] 26.8 [23.7-28.9] 0.06

Hypertension
(treated) (%)

46% 46% 41% 0.71 42% 75% 0.001

Statin treatment (%) 20% 20% 19% 0.88 17% 40% 0.0001

Preoperative flexion
contracture (degrees)

90 [60-110] 85 [60-105] 98 [79-143] 0.04 90 [60-110] 80 [63-113] 0.95

Postoperative flexion
contracture (degrees)

20 [0-35] 20 [0-30] 30 [11-40] 0.12 20 [0-35] 20 [15-35] 0.57

Improvement
(degrees)

65 [45-87] 60 [45-85] 78 [40-91] 0.60 65 [45-90] 60 [45-80] 0.55

Preoperative
Tubiana stage

1b [20 (11%)] 1b [19 (12%)] 1b [1 (4%)] 0.09 1b [19 (12%)] 1b [1 (5%)] 0.97

2 [81 (45%)] 2 [69 (45%)] 2 [10 (37%)] 2 [70 (43%)] 2 [10 (50%)]

3 [41 (22%)] 3 [36 (24%)] 3 [5 (18%)] 3 [37 (23%)] 3 [4 (20%)]

4 [18 (10%)] 4 [12 (8%)] 4 [6 (22%)] 4 [16 (10%)] 4 [2 (10%)]

Unknown [22 (12%)] Unknown [16 (11%] Unknown [5 (19%)] Unknown [19 (12%)] Unknown [3 (15%)]

Postoperative
Tubiana stage

0 [34 (19%)] 0 [29 (19%)] 0 [4 (15%)] 0.66 0 [31 (19%)] 0 [3 (15%)] 0.98

1a [37 (20%)] 1a [33 (22%)] 1a [4 (15%)] 1a [32 (19%)] 1a [5 (25%)]

1b [49 (27%)] 1b [38 (25%)] 1b [11 (41%)] 1b [43 (27%)] 1b [6 (30%)]

2 [10 (5.5%)] 2 [9 (6%)] 2 [1 (4%)] 2 [9 (6%)] 2 [1 (5%)]

3 [1 (0.5%)] 3 [1 (1%)] 3 [0 (0%)] 3 [1 (1%)] 3 [0 (0%)]

4 [0 (0%)] 4 [0 (0)] 4 [0 (0%)] 4 [0 (0%)] 4 [0 (0%)]

Unknown [51 (28%)] Unknown [42 (28%)] Unknown [7 (26%)] Unknown [45 (28%)] Unknown [5 (25%)]

Values are median [25% - 75% percentiles], numbers (%) or %. aInformation about smoking was lacking in three patients. bInformation about glucose status was
lacking in one patient.
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Excluded subjects (n = 83) due to incomplete
preoperative or postoperative QuickDASH
In 83/285 procedures (i.e. no data in patient folder in
three procedures), the subjects did not hand in two valid
QuickDASH forms and were thus excluded from the
study. Of these, 34 (41%) had a valid preoperative Quick-
DASH. There were no significant differences between
the data from the excluded and the included subjects.
Table 2 QuickDASH scores in 182 open surgical procedures fo

All surgeries
(n = 182)

Non-smokersa

(n = 152)
S

Preoperative QuickDASH (total score) 22 [9-36] 21 [9-34]

Postoperative QuickDASH (total score) 5 [0-18] 5 [0-16]

Change in QuickDASH (total score) 11 [2-24] 10 [2-22]

Postoperative QuickDASH > 10
(numbers; %)

65 (36%) 53 (35%)

Change in QuickDASH total score < 10
after surgery (numbers; %)

74 (41%) 65 (43%)

Values are median [25% - 75% percentiles] or numbers (%). aInformation about smo
lacking in one patient.
The data of the excluded subjects are not included in
other parts of the Results (below) or in any of the
Tables.

Surgically treated smokers and non-smokers
The characteristics of the subjects and the outcomes after
open surgical procedure in smokers and non-smokers are
presented in Tables 1 and 2. Smokers were younger than
r finger flexion contracture in Dupuytren’s disease

mokersa

(n = 27)
p-value Subjects without

diabetesb (n = 161)
Subjects with

diabetesb (n = 20)
p-value

30 [14-43] 0.04 21 [9-36] 30 [7-43] 0.25

5 [0-25] 0.90 5 [0-18] 7 [2-17] 0.48

11 [5-25] 0.29 11 [2-23] 10 [3-30] 0.58

11 (41%) 0.56 57 (35%) 7 (35%) 0.40

8 (30%) 0.20 64 (40%) 9 (45%) 0.43

king was lacking in three patients. bInformation about glucose status was
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non-smokers and the preoperative extension deficit in the
worst affected finger was more severe in smokers than in
non-smokers. However, the preoperative extension deficit,
as evaluated by Tubiana scoring, did not differ between
the two groups.
As shown in Table 2, smokers had higher preoperative

QuickDASH scores compared to non-smokers. Postop-
eratively, there were no significant differences in any
outcome variables between smokers and non-smokers.
However, there was a significant difference in the length
of stay on the ward, with the smokers having a shorter
stay than the non-smokers (Table 3). There was no dif-
ference between smokers and non-smokers in postoper-
ative occurrence of skin necrosis or infections [16 (11%)
and 5 (19%); p = 0.23, respectively] or infections [9 (6%)
and 2 (7%); p = 0.77, respectively].

Surgically treated subjects with and without diabetes
The characteristics of the subjects and the outcomes of
open surgery among those with and without diabetes are
presented in Tables 1 and 2. The subjects with diabetes
were younger than the patients without diabetes, while
BMI did not differ significantly. As expected, the pres-
ence of treated hypertension differed significantly be-
tween patients with and without diabetes being more
common in subjects with diabetes, and a similar pattern
was also observed for treatment with statins. There were
no differences between subjects with or without diabetes
in the postoperative occurrence of skin necrosis [19
(12%) and 2 (10%); p = 0.81, respectively] or infections
[10 (6%) and 1 (5%); p = 0.83, respectively].
There were no significant differences between subjects

with and without diabetes in pre- or post-operative se-
verity of flexion contracture or in improvement after
surgery expressed in degrees. Furthermore, the Tubiana
stages did not differ between the two groups. In addition,
as shown in Table 2, QuickDASH scores did not differ
Table 3 Costs for treatment in 182 open surgical procedures

All surgeries
(n = 182)

Non-smokersa

(n = 152)
S
(

Duration of operation (min) 77 [56-102] 74 [56-103] 86

Appointments with the
surgeon (numbers)

3 [2-4] 3 [2-4]

Appointments with hand
therapist (numbers)

2.5 [0-5] 2 [0-5] 3

Appointments with nurse (numbers) 1 [0-1] 1 [0-1] 1

Sick leave (days)1 28 [21-31] 28 [21-31] 2

Duration of hospital stay (days)2 2 [1-2.3] 2 [2-3]

Values are median [25% - 75% percentiles]. aInformation about smoking was lackin
one patient.
1Only from those procedures when subjects were sick listed.
2Only for those procedures when the subject was admitted to a ward.
between the groups. Finally, no other healthcare variables
differed (Table 3).

Costs and resources in surgically treated subjects
A specialist in hand surgery performed 65% [n = 118]
of the procedures, while a resident did fewer [n = 62
(34%)]. The duration of surgery performed by specialists
was 10 minutes shorter, but there were no differences in
any variables or outcomes between subjects operated on
by a specialist or a resident.
Data for resources, without costs, of included patients

(n = 182) are shown in Table 3 and costs are presented
here. The median duration of the surgical procedure in
all the patients resulted in an individual median cost of
$ 1572 (€ 1222). Appointments with the surgeon in-
curred a median cost of $ 557 (€ 433) in each subject.
Visits to the rehabilitation unit resulted in a median cost
of $ 188 (€ 146), while treatments by a nurse resulted in
a median cost of $ 75 (€ 58). Thus, the median total
health care cost was $ 2392 (€ 1859) for each subject in
the total population. Most subjects were day-case proce-
dures [n = 151 (83%)]. Those who were admitted [n = 22
(12%); 2 (1-2.3) nights] incurred in a median additional
cost of $ 1022 (€ 795) per subject. Thus, the total health-
care cost for admitted subjects was $ 3414 (€ 2654).
Most procedures were performed on subjects who were
retired [n = 123 (68%)]. The subjects who needed sick
leave [n = 28 (15%)] spent 28 [21-30.8] days off work,
which resulted in an income loss of $ 4303 (€ 3345) per
subject on sick leave.

Discussion
The present data clearly indicate that open surgery has a
favourable effect for finger flexion contracture in Dupuytren’s
disease at one-year post surgery. In addition, the data con-
cerning characteristics of the subjects are consistent with
a previous study with a larger population of subjects [18],
for finger flexion contracture in Dupuytren’s disease

mokersa

n = 27)
p-value Subjects without

diabetesb (n = 161)
Subjects with

diabetesb (n = 20)
p-value

[55-108] 0.22 79 [57-102] 68 [52-101] 0.28

3 [2-3] 1.00 3 [2-4] 2 [2-3] 0.18

[0-5.5] 0.32 2 [0-5] 3 [0-4.3] 0.95

[0.3-1] 0.33 1 [0-1] 1 [0.3-1] 0.27

8 [21-37] 0.94 28 [21-31] 30 [28-34] 0.27

1 [1-1] 0.01 2 [2-3] 1 [1-1.8] 0.11

g in three patients. bInformation about glucose status was lacking in
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indicating that our population is relevant in European
context. However, one should keep in mind that recur-
rences are common after surgical treatment of finger
flexion contracture in Dupuytren’s disease [12]; an aspect
that is not addressed or was an aim in the present study.
The present study also reveals that smokers, who were
younger than non-smokers, were treated at a more severe
stage of the disease, but smoking as a risk factor did not
have any negative impact on the outcome of the surgical
treatment of finger flexion contracture in Dupuytren’s dis-
ease. Furthermore, subjects with diabetes were also youn-
ger than those without diabetes, but again the outcomes
did not differ. Specialists in hand surgery operated ten mi-
nutes faster than residents, but outcomes after open sur-
gery were no different, irrespective of the presence of the
risk factors smoking or diabetes among the subjects.

Smoking and surgical treatment of finger flexion
contracture in Dupuytren’s disease
In our study, 15% of the patients were smokers, which
correlates well with a larger European study in which
the number of smokers with Dupuytren’s disease in the
Nordic region was 18% [18]. In the rest of Europe, per-
centages of smokers with Dupuytren’s disease differ
widely, i.e. 41-49% smokers [18]. Interestingly, the data
in that European survey also indicate that the stage of
Dupuytren’s disease in the treated subjects was more se-
vere in the Nordic countries, which is consistent with a
tradition that the indication for surgery in the Nordic re-
gion is a more advanced Tubiana stage or even that
smoking speeds up the progression of the disease.
The effects of smoking on Dupuytren’s disease are con-

tested [7,19]. The present data indicate that smokers are
treated at a later stage of Dupuytren’s disease, but we have
no explanation for this observation. It may be caused by
factors related to the subjects, i.e. individual factors or a
direct pathophysiological mechanism(s), or to the sur-
geons, or both. The smokers had a higher preoperative
QuickDASH score, although they were younger than
the non-smokers. One may speculate that Dupuytren’s
disease develops earlier in smokers than in non-smokers;
thus, smoking may be a risk factor for development of
finger flexion contracture in Dupuytren’s disease. In
one study, where a connection between Dupuytren’s
disease and smoking was shown, the risk was adjusted
for age [7]; we did not make any adjustments of that sort
in our study. Nevertheless, there were no significant differ-
ences in postoperative QuickDASH score or in im-
provement of QuickDASH score between smokers and
non-smokers, indicating that open surgical treatment can
be performed later without jeopardizing the outcome, the
postoperative Tubiana score or the extension deficit. In
addition, the present smokers did not have a higher per-
centage of complications, such as necrosis of skin flaps
(including delayed healing) or infections, but one cannot
entirely exclude the possibility that the limited number of
subjects in the present study may have precluded the de-
tection of any difference in complications. Therefore, the
present findings should be interpreted with some caution
and the results should be confirmed in larger populations
from national registries.

Diabetes and surgical treatment of finger flexion
contracture in Dupuytren’s disease
Dupuytren’s disease is more frequently seen in subjects
with type 2 diabetes [5], but the disease may be less se-
vere and progress more slowly in subjects with diabetes
than in healthy subjects [1]. Our treated subjects with
diabetes were younger indicating, in accordance with
other studies [1], that the disease occurs earlier in sub-
jects with diabetes. The percentage of the present sub-
jects with diabetes, consisting mainly of subjects with
type 2 diabetes, was 11%, which was lower than in the
European survey (17% in Nordic countries and 26-36%
in the rest of Europe [18]), and implies that fewer subjects
with diabetes are treated surgically at our department.
However, there were no differences in any outcome vari-
ables between the subjects with and without diabetes, ex-
cept that subjects with diabetes were younger. Again, this
may indicate that Dupuytren’s disease develops earlier in
patients with diabetes, but a favourable outcome is still to
be expected. Subjects with diabetes may have a higher in-
cidence of postoperative complications [1], but this is in
contrast to our study results. Taken together, our results
imply that despite an earlier development of the disease,
diabetes does not impact the outcome of surgical treat-
ment of finger flexion contracture in Dupuytren’s disease.
This is notable in view of an estimated global increase in
the number of subjects with diabetes and thus an expected
worldwide increase in the need for treatment of Dupuyt-
ren’s disease in subjects with diabetes.

Resources and costs for surgical treatment of finger
flexion contracture in Dupuytren’s disease
The costs, if the subject was admitted, were higher [$ 2392
(€ 1859) compared to $ 3414 (€ 2654)] than if the proced-
ure was performed as outpatient surgery. The length of
stay at the ward in subjects who were admitted differed
from that for northern Europe in general (i.e. one night),
while it is longer in other parts of Europe [18]. A reduction
in the number of unnecessary days on the ward may re-
duce costs for the healthcare system since admission to a
ward in connection with a surgical treatment is expensive
and resource intensive, which is an important point in view
of a lower financial support to hospitals and an increased
population globally. However, admission to a ward may be
required if the procedure is a reoperation with a risk of
surgical complications, or the subject has a complicated
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health condition (e.g. non-optimal value of PT/INR).
Interestingly, smokers had a shorter stay at the ward and
thus potentially lower costs. Finally, some of the treated
subjects were still on the labour market and needed sick
leave after the surgery, resulting in a loss of production;
thus, a further cost for the society. The loss of production
should be taken into account when considering the treat-
ment of choice for a patient with finger flexion contrac-
ture due to Dupuytren’s disease in view of the shorter
rehabilitation after percutaneous needle fasciotomy or
pharmacological treatment (i.e. collagenase injections) of
the contracture, but with the risk of a faster recurrence
after the latter two procedures than after open surgical
treatment. One should also consider the costs for collage-
nase treatment; i.e. costs for one vial of drug $ 951 (€ 739)
in Sweden. It has been estimated that the average pa-
tient needs to treat 1.2 fingers with collagenase (per-
sonal communication Pfizer Inc., Sweden), which will
result in a total costs for treatment of $ 1768 (€ 1374)
[i.e. 1.2 fingers × (two outpatient visits + two visits to re-
habilitation unit + cost collagenase vial) = total costs for
collagenase treatment]. In accordance, the costs for a
percutaneous needle fasciotomy would be $ 522 (€ 405)
[i.e. one extended (x2) outpatient visit and two visits to
rehabilitation unit]. However, the complexity of the dis-
ease, with various severity of the disease, makes it difficult
to judge the exact costs for treatment in a simple way [20],
since the recurrence after collagenase treatment and percu-
taneous needle fasciotomy may be faster than after surgery,
which should be taken into account. Surgery may also re-
quire admission to a ward in some patients, where the other
two procedures can be performed as outpatient procedures.
The surgical procedures that were performed by a spe-

cialist took 10 minutes less than those done by residents,
but the pre- or post-operative clinical status did not differ,
indicating that the severity of the Dupuytren’s disease was
similar in the patients treated. In addition, the outcomes
did not differ with respect to QuickDASH scores or im-
provement. These results are interesting from a cost point
of view as well as logistically. One may suggest that more
surgical procedures on cases of Dupuytren’s disease could
be performed by residents, freeing more time for special-
ists to deal with more severe cases, but without jeopardiz-
ing outcomes.

Limitations of the study
The data concerning the number of treatment sessions
by nurses, physiotherapists and occupational therapists
may possibly be an underestimation, since the data re-
corded in the medical charts may be incomplete and
such categories of staff may have treated some subjects
outside the department. A similar limitation, related to
an underestimation of the costs, is that we had no infor-
mation about how many outpatient visits the subjects
made to their GP before referral, but approximately half
of the subjects were referred from a GP. Around 10% of
the subjects also wrote “their own referral letter” because
of their symptoms and limitations on their activities due
to finger flexion contracture caused by Dupuytren’s dis-
ease. The rest of the subjects were or had been treated for
another hand condition at the department. Therefore, we
could not with 100% certainty calculate the costs that in-
cluded pre-referral costs. However, these are probably low
in comparison with the treatment costs; i.e. total costs for
treatment consisting of a) health care costs (e.g. outpatient
visits to surgeon, nurses and hand therapists) and b) loss
of production (e.g. sick-leave).
Another limitation is the time period (i.e. one-year fol-

low up) during which the subjects were collected. Had
the time period for data collection been longer a more
accurate evaluation of costs could have been made.
However, forms with declarations of health together with
QuickDASH data were only available during the selected
time period. Thus, in future it would be interesting to
evolve the study to include a longer time period with
more subjects, including a 100% cover of e.g. Tubiana
staging, and additional relevant information about other
treatment options, such as percutaneous needle fasciot-
omy or pharmacological treatment (i.e. collagenase in-
jections). Such a focus, including long-term recurrence
of the disease and contracture, could be achieved by
assessing national registries to include a large number of
subjects nationally (http://www.hakir.se).
The final limitation is that we used the generic assess-

ment scale QuickDASH for evaluation of the treatment.
Finger flexion contracture in Dupuytren’s disease has a
distinct impact on the patients’ activities and quality of
life [2] and at present there is no suitable assessment
scale that is specific for this disease. We, therefore, used
the QuickDASH questionnaire to evaluate the outcome
of surgery. However, in the near future a specific scale
for evaluating the outcomes of various treatment strat-
egies will be developed [2].

Conclusions
Surgical treatment is favourable in subjects with Dupuyt-
ren’s finger flexion contracture. The outcomes of surgi-
cal treatment of Dupuytren’s contracture, including the
frequency of complications, such as skin necrosis and in-
fections, do not differ between smokers and non-smokers
or between subjects with or without diabetes, although
the preoperative finger flexion contracture was more
severe in the former. Furthermore, smokers and subjects
with diabetes were younger, which may indicate a tendency
to develop Dupuytren’s disease earlier. The costs for surgi-
cal treatment of finger flexion contracture in Dupuytren’s
disease should be seen in perspective in relation to the
price of other treatment strategies.

http://www.hakir.se


Eckerdal et al. BMC Musculoskeletal Disorders 2014, 15:117 Page 8 of 8
http://www.biomedcentral.com/1471-2474/15/117
Abbreviations
MCP joint: Metacarpophalangeal joint; PIP joint: Proximal interphalangeal
joint; IQR: Interquartile range (25th – 75th percentiles); ICD: International
statistical classification of diseases and related health problems; WHO:
World Health Organization; BMI: Body mass index; SEK: Swedish kronor;
PT/INR: Prothrombin time/international normalized ratio.

Competing interests
DE and AN have no conflicts of interest. LD has been a member of the
advisory board for Pfizer Inc. and Auxilium Inc. and has been a PI in three
clinical trials of Xiapex® in Sweden.

Authors’ contributions
Concept/design LD; Data collection AN, DE; Data analysis/interpretation AN,
DE, LD, Drafting, critical revision and approval of article AN, DE, LD; Statistics
AN, DE, LD. All authors read and approved the final manuscript.

Acknowledgements
The present study was based on a student project at the Faculty of
Medicine, Lund University. Region Skåne and Lund University funded the
project. We thank Lena Ohlsson and Tina Folker with administrative help
during the study.

Received: 30 October 2013 Accepted: 31 March 2014
Published: 2 April 2014

References
1. Leclercq C: Clinical aspects. In Dupuytren’s disease. Edited by Tubiana R,

Leclercq C, Hurst LC, Badalamente MA, Mackin EJ. London: Martin Dunitz;
2000:79–120.

2. 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,
38(6):1209–1214.

3. Dolmans GH, de Bock GH, Werker PM: Dupuytren diathesis and genetic
risk. J Hand Surg Am 2012, 37(10):2106–2111.

4. Leclercq C: Epidemiology. In Dupuytren’s disease. Edited by Tubiana R,
Leclercq C, Hurst LC, Badalamente MA, Mackin EJ. London: Martin Dunitz;
2000:53–58.

5. Cederlund RI, Thomsen N, Thrainsdottir S, Eriksson KF, Sundkvist G, Dahlin
LB: Hand disorders, hand function, and activities of daily living in elderly
men with type 2 diabetes. J Diabetes Complications 2009, 23(1):32–39.

6. Leclercq C: Treatment. In Dupuytren’s disease. Edited by Tubiana R,
Leclercq C, Hurst LC, Badalamente MA, Mackin EJ. London: Martin
Dunitz; 2000:204–222.

7. Burke FD, Proud G, Lawson IJ, McGeoch KL, Miles JN: An assessment of the
effects of exposure to vibration, smoking, alcohol and diabetes on the
prevalence of Dupuytren’s disease in 97,537 miners. J Hand Surg Eur Vol
2007, 32(4):400–406.

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. Plast Reconstr Surg 2012,
129(2):469–477.

9. Mafi R, Hindocha S, Khan W: Recent Surgical and Medical Advances in the
Treatment of Dupuytren’s Disease - A Systematic Review of the Literature.
Open Orthop J 2012, 6:77–82.

10. Peimer CA, Blazar P, Coleman S, Kaplan FT, Smith T, Tursi JP, Cohen B,
Kaufman GJ, Lindau T: Dupuytren Contracture Recurrence Following
Treatment with Collagenase Clostridium Histolyticum (CORDLESS Study):
3-Year Data. J Hand Surg Am 2013, 38(1):12–22.

11. Dahlin LB, Bainbridge C, Szczypa PP, Cappelleri JC, Guerin D, Gerber RA:
Current trends in the surgical management of Dupuytren’s disease in
Europe: the surgeon's perspective. Eur Orthop Traumatol 2012, 3(1):25–30.

12. Leclercq C: Results of surgical treatment. In Dupuytren’s disease. Edited by
Tubiana R, Leclercq C, Hurst LC, Badalamente MA, Mackin EJ. London:
Martin Dunitz; 2000:239–249.

13. The QuickDASH outcome MeasureInformation for Users. Available at:
http://www.dash.iwh.on.ca/system/files/quickdash_info_2010.pdf. Accessed
01/10, 2013.

14. The Swedish translation of the QuickDASH form. Available at:
http://www.dash.iwh.on.ca/system/files/translations/QuickDASH_Swedish.
pdf. Accessed 01/10, 2013.
15. WHO: Obesity and overweight [Fact sheet N°311]. 2012. Available at:
http://www.who.int/mediacentre/factsheets/fs311/en/. Accessed 01/10, 2013.

16. Gummesson C, Ward MM, Atroshi I: The shortened disabilities of the arm,
shoulder and hand questionnaire (QuickDASH): validity and reliability
based on responses within the full-length DASH. BMC Musculoskelet
Disord 2006, 7:44.

17. Hunsaker FG, Cioffi DA, Amadio PC, Wright JG, Caughlin B: The American
academy of orthopaedic surgeons outcomes instruments: normative
values from the general population. J Bone Joint Surg Am 2002,
84-A(2):208–215.

18. Dahlin LB, Bainbridge C, Leclercq C, Gerber RA, Guerin D, Cappelleri JC,
Szczypa PP, Dias J: Dupuytren’s disease presentation, referral pathways
and resource utilisation in Europe: regional analysis of a surgeon survey
and patient chart review. Int J Clin Pract 2013, 67(3):261–270.

19. Loos B, Puschkin V, Horch RE: 50 years experience with Dupuytren’s
contracture in the Erlangen University Hospital–a retrospective analysis
of 2919 operated hands from 1956 to 2006. BMC Musculoskelet Disord
2007, 8:60.

20. Atroshi I, Strandberg E, Lauritzson A, Ahlgren E, Walden M: Costs for
collagenase injections compared with fasciectomy in the treatment of
Dupuytren’s contracture: a retrospective cohort study. BMJ Open 2014,
4(1):e004166.

doi:10.1186/1471-2474-15-117
Cite this article as: Eckerdal et al.: Surgical treatment of Dupuytren’s
disease – outcome and health economy in relation to smoking and
diabetes. BMC Musculoskeletal Disorders 2014 15:117.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.dash.iwh.on.ca/system/files/quickdash_info_2010.pdf
http://www.dash.iwh.on.ca/system/files/translations/QuickDASH_Swedish.pdf
http://www.dash.iwh.on.ca/system/files/translations/QuickDASH_Swedish.pdf
http://www.who.int/mediacentre/factsheets/fs311/en/

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Subjects
	Calculation of costs for treatment
	Statistical methods
	Ethical considerations

	Results
	Included subjects with preoperative and postoperative valid QuickDASH
	Characteristics of all included subjects and results of open surgery
	Outcome after open surgery among all included (n = 182) subjects
	Excluded subjects (n = 83) due to incomplete preoperative or postoperative QuickDASH
	Surgically treated smokers and non-smokers
	Surgically treated subjects with and without diabetes
	Costs and resources in surgically treated subjects

	Discussion
	Smoking and surgical treatment of finger flexion contracture in Dupuytren’s disease
	Diabetes and surgical treatment of finger flexion contracture in Dupuytren’s disease
	Resources and costs for surgical treatment of finger flexion contracture in Dupuytren’s disease
	Limitations of the study

	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


