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A B S T R A C T

Introduction: This investigation is a prospective cohort study examining the use of Clostridium histolyticum col-
lagenase injection (CCH) for the treatment of Dupuytren's disease (DD) with a 7 years follow-up.
Methods: Forty-five monodigital DD patients were injected with CCH on a single joint. Assessment included
measurement of residual passive extension deficit (PED), function (using QuickDASH) and patient satisfaction.
Results: 86.7% of PIPJ and 65.6% of MPJ had a worsening of PED. Nevertheless, thirty-nine patients (86.7%)
concluded their treatment with only one injection, without any further treatment.
Conclusion: CCH provides a long-term effective solution. Recurrence occurs, especially in PIPJ, with acceptable
rates.

1. Introduction

Palmar fibromatosis or Dupuytren's disease (DD) is a chronic fi-
broproliferative disease that affects palmar and digital aponeuroses. DD
develops as multi-planar and multi-depth disease, so that it involves all
the structures of the aponeurosis.1 DD history usually starts with a
palpable nodule at the palmar crease, that extends distally and proxi-
mally producing a pathological cord that thickens and shortens as the
disease progresses. Therefore, fingers flex inward towards the palm.2

DD seriously limits daily activities and worsens quality of life. DD re-
currence and disease progression are possible with any type of treat-
ment, surgical or otherwise.3 Before the advent of collagenase of Clos-
tridium Histolyticum (CCH), surgical treatment was the only effective
treatment for this disease with a high incidence of complications and a
variable recurrence rate.4–7 Many non-operative treatments have been
experimented over the years,8 to avoid unfavourable complications
from traditional fasciectomy. CCH injection has proven to be safe and
effective.9 Today CCH is increasingly used for the treatment of DD.10

In 2012, our institution performed 45 CCH injections on 45 patients.
Our results have never been published before, but we considered it a
valuable experience. Hence, CCH injection is the gold standard in our
institution. After 7 years from the first injection series, those 45 patients
are among our oldest cases. The aim of this study is to compare the

results obtained 12 weeks after injection with the more recent follow
up.

2. Materials and methods

2.1. Study design and aims

The present investigation consists of a prospective observational
study initiated in January 2012, in the context of a multicentre trial,
according to the Ministry of Health's Decree of May 8, 2003. At
Orthopedics and Hand Surgery Unit of Fondazione Policlinico
Universitario A. Gemelli IRCCS, Rome, Italy, 45 patients were injected
with collagenase extracted from Clostridium histolyticum granted for
compassionate use for treatment of DD with palpable cord. All patients
expressed their written consent before the enrolment. The study was
approved by our institution's ethics committee and is also in accordance
with the Helsinki convention. The aim of the study is to assess long term
clinical outcomes (7 years) of CCH injections in patients with DD, as
well as to assess the rate of disease recurrence, the functional outcomes
and the satisfaction rate of patients undergoing treatment.
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2.2. Inclusion and exclusion criteria

All patients with monodigital DD with a passive extension deficit
(PED) of at least 20° at the metacarpo-phalangeal joint (MPJ), any
degree at the proximal interphalangeal joint (PIPJ) and a palpable cord,
with at least stage II disease (according to Tubiana-Michon classifica-
tion) were potentially eligible. We excluded from the study: pregnant or
breast-feeding women, patients undergoing any treatment of the af-
fected hand, patients with hypersensitivity to collagenase or any of the
other components of the product, patients in therapy with anti-platelet
or anticoagulant drugs, and patients with psychiatric pathologies that
could reduce the compliance to the protocol.

2.3. Treatment

The procedure was performed at day-surgery (without overnight
stay). All the injections were performed by two experienced hand sur-
geons (R.D. and G.T.). The procedure was not changed during the study.
After skin disinfection, the appropriate quantity of drug was injected
into the affected cords, as previously described by other authors.11,12 A
sterile bulky dressing was applied after the procedure. Patients were
instructed not to extend fingers themselves.

The day after the injection, after a local anaesthetic infiltration, a
forced extension was performed and the pathologic cord was disrupted.
A splint, made of thermoplastic material, was applied to the finger in
order to immobilize it in an extended position. For any case of skin

Fig. 1. Patient flow-chart. DD: Dupuytren's Disease. CCH: Collagenase Clostridium histolitycum. MPJ: metacarpophalangeal joint; PIPJ: proximal interphalangeal
joint.
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laceration, medications were applied in the following days. The splint
was applied continuously for 7 days; then it was applied for 12 h per
day for seven further days. Before and 7 days after the procedure, all the
patients were evaluated by the surgeon and by an especially trained
physiotherapist. At the 7-year follow-up visit, the examiner was the
same treating surgeon.

2.4. Data collection and follow up

Before performing the procedure, the following data were collected:
demographic data, Charlson Comorbidity Index (CCI), Quick Disability
of the Arm, Shoulder and Hand (QuickDASH), PED and Total Passive
Extension Deficit (TPED). PED and TPED were measured immediately
after the extension procedure and at 1, 2, 4 and 8 weeks after. Twelve
weeks, one and 7 years after surgery, QuickDASH, PED and TPED were
measured. Moreover, the disease recurrence rate at 7 years was eval-
uated. Recurrence was defined as the worsening of PED>20° com-
pared to the PED at 12 weeks in presence of a palpable cord,13 and with
loss of hand function which needed to be treated again.

The general satisfaction was estimated with a ten-point scale
(General Satisfaction Index, GSI) administered after 12 weeks and at the
last follow-up visit.

2.5. End points

The primary end points of the study were efficacy and significant
disease recurrence rate at 7 years of follow up. The secondary end
points were maintenance of functionality at 7 years of follow up and
patients’ general satisfaction for the treatment received.

2.5.1. Statistical analysis
All data shown were mean and standard deviation. Only one dec-

imal digit was reported, as rounded up. T-Student test was used to
compare parametric data. For non-parametric data, Mann–Whitney test
was used. Its significance was established for a value of p < 0.05. A
dedicated software (GraphPad Software - Prism 8 for Mac) was em-
ployed.

3. Results

3.1. Participants

Based on the availability of the drug and the inclusion and exclusion
criteria, 45 patients (38 males and 7 females) were enrolled in the
study. In the period examined, 35 MPJ and 10 PIPJ were injected. Each
patient received only one treatment. The mean age was 66.4 (± 7.3)
years. The mean BMI was 26.9 (± 3.1). Seventeen (37.7%) patients
were smokers. Charlson Comorbidity Index (CCI) average value was of
2.7 (± 1.1). The median follow-up period was 2643 (± 34.3) days (7
years). Twenty-two patients (48.8%) were “white collar” workers while
the other were “blue collar” workers. Thirty-three patients (73.3%) had
Tubiana stage II, 7 (15.5%) had stage III, and 5 (11.1%) had stage IV. In
44 (97.8%)patients treated, forced extension was successful and the
pathologic cord was disrupted with immediate improvement of range of
motion (ROM), while the remaining patients were excluded from the
study. Three patients required surgical treatment before completing the
established follow-up due to an unsatisfactory clinical result. Two pa-
tients died and therefore did not complete the 7-year follow-up (Fig. 1).

3.2. Outcomes and follow-up

Among evaluated patients we observed an improvement in the PED
on the MPJ from 53.6° (± 4.2) to 1.7° (± 1.1) (p = 0.003) and on the
PIPJ from 64.5° (± 3.1) at 13.5° (± 0.9) (p = 0.002) at 12 weeks after
treatment, with an average improvement in 96.8% of patients for MPJ
and in 79.1% for PIPJ (Fig. 2). Thirty-nine patients (86.7%) completed

the 7-year follow-up without further treatment. Among these, 32 were
MPJ (corresponding to 91.4% of the initial sample) and 7 were PIPJ
(corresponding to 70.0% of the initial sample). Six PIPJ (86.7%) and 21
MPJ (65.6%) had a worsening of the PED at 7 years (PIPJ: 22.8°± 4.1;
MPJ: 4.8 ± 1.7°), of these 2 PIPJ out of 7 (28.6%) had a PED>20°
and no MPJ had a PED>20°. Considering the single finger treated in
the patients who completed the follow-up, the TPED varied from a
mean preoperative value of 64.2° (± 4.3) to 11.4° (± 1.1) to 12 weeks
(p = 0.02) and 14.7° (± 1.3) after 7 years (p = 0.07). After treatment
the function of the affected hand was improved. QuickDASH improved
from 23.6 (± 5.2) to 7.6 (± 3.2) points after 12 weeks and changed to
8.4 (± 4.1) after 7 years (Fig. 3). No statistically significant variation
was observed in the QuickDASH between treated patients on the PIPJ
and on the MPJ.

All patients demonstrated a high grade of satisfaction for the
treatment received, in fact the GSI was 8.4 (± 0.9) 12 weeks after the
treatment and changed to 8.3 (± 1.2) at the 7-year follow-up.

3.3. Complications and adverse or unanticipated events

All patients had at least one complication. Bruising or ecchymoses
were the most frequent (39 cases in one week), and all resolved within
two weeks. Swelling was observed in 28 cases at one week; the majority
resolved within four weeks, and all resolved within three months. Other
frequent complications were oedema, local lymphadenitis and skin le-
sion. The latter, caused by forced extension, was the complication that
endured the longest, but it did not impair hand function excessively. No
cases of systemic allergic reaction have been recorded. The average
number of complications per patient was 2.7 at the time of forced ex-
tension, 1.7 at one week, 0.6 at two weeks, 0.3 at four weeks, and 0.2 at
eight weeks. Hence 95% of patients returned to work within two weeks
after injection. No further complications were found at the 7-year
follow-up.

4. Discussion

4.1. Background

Many studies have evaluated efficacy and safety of CCH.9 Only a
few studies have been published with a very long follow up (5 years or
more).14–16 Watt et al. published an 8-year follow-up study with a very
small sample (8 patients).16 Six out of eight patients had recurrence, but
it was less severe than the starting contracture. Peimer et al. published
the retrospective results of CORDLESS study. They reported a recur-
rence rate of 47% that was comparable with surgical treatment. They
surgically re-treated patients with a 30° contracture increase and with a
palpable cord, thus 32% of MPJ and 46% of PIPJ needed to be treated
again.15 Werlinrud et al. prospectively evaluated 107 injected joints.
After 5 years, 71 joints (79% MPJ and 49% PIJ) did not undergo a
second treatment and patients who did not undergo a second treatment
were generally satisfied, in spite of relapsed disease.14 A very long
follow up is useful to understand whether CCH could be a definitive
treatment for DD, and if it can replace traditional surgery.17–19 In the
USA, where CCH has been extensively used for years, the number of
patients receiving fasciotomies and fasciectomies progressively de-
creased from 2007 to 2014, especially in patients with more co-
morbidities and in elderly patients.10 The percentage of recurrence after
open surgery is not well defined, but it is not negligible, considering a
follow-up of more than 5 years, up to more than 10 years.4,5,20 Neither
CCH injection nor fasciectomy prevent relapsing of DD: recurrence and
progression of disease are not clearly predictable.4,5,21 Relapse could be
related to histological patterns.22,23

4.2. Present investigation

In our study, relapse was evident in almost all PIPJ we injected, but

R. De Vitis, et al. Journal of Orthopaedics 21 (2020) 218–222

220



it was significant only in two cases (more than 20° contracture
increase).Patients who received a further treatment (open surgery
limited fasciectomy) had a good result from treatment, even if they
were finally excluded. This means that a CCH injection can control the
disease for a defined period of time, without compromising the result of
any secondary procedure. There is still inadequate evidence regarding
treating recurrence using CCH injection.17 Among patients injected in

PIPJ, only two worsened more than 20°on PED, but they did not ask to
be treated again within 7 years, because they did not feel the need for it.
Therefore, we assumed that contractures increasing in a single joint do
not necessarily reflect clinical impairment. Moreover, it should also not
be forgotten that at last follow-up TPED values were biased from re-
currence and reactivation (progression) of disease in other joints not
previously injected. Our results suggest that CCH can control DD for a

Fig. 2. Survival without repeated treatment. MPJ: metacarpophalangeal joints; PIPJ: proximal interphalangeal joints.

Fig. 3. PED and TPED values by type of articulation expressed in degrees and referred to pre-operative measurements, after 12 weeks and after 7 years of follow-up.
PED: Passive Extension Deficit; TPED: Total Passive Extension Deficit.MPJ: metacarpophalangeal joints; PIPJ: proximal interphalangeal joints.
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long period of time, leading to a good recovery of hand function.
Considering all our 43 patients (excluding two patients who died

before the end of the study), only four patients needed to be treated
again within 7 years. Hence 86.7% of our patients concluded their
treatment with only one injection 7 years earlier. We cannot exclude
that some of our patients may need to be treated again in the future,
therefore a longer follow up is necessary. Nevertheless, the final out-
come at 7 years is acceptable to us, in accordance with the findings of
function and satisfaction.

This study is a prospective study with a very long follow-up, the
longest one in Italy. Our Hand Surgery Unit was one of the first to
perform CCH injections on a considerable number of patients in Italy. In
agreement with other studies,14,24 our study investigates the effect of
CCH on the whole function of the upper limb, and it demonstrates that
CCH improves function, even if recurrence occurs. Our results confirm,
with a very long follow-up, that PIPJ improve less than MPJ.14,15,25 Our
study had some limitations. The cohort is relatively small, and no
control group has been considered. Hand function was measured using
subjective scores.

5. Conclusion

Currently CCH injection is considered as a first choice for treatment
of DD in our centre. Fasciectomy is considered as a second choice,
useful in case of recurrence and disease progression. CCH injection is
technically less difficult than fasciectomy, but it should be used by an
expert surgeon to minimize complications risk. Recurrence is possible
within 7 years, but CCH injection allowed a long period of time with an
acceptable hand function.
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