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Dupuytren Contracture Recurrence Following

Treatment with Collagenase ClostridiumHistolyticum
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Tommy Lindau, MD, PhD

Purpose To evaluate long-term efficacy and safety of collagenase clostridium histolyticum
(CCH) after the third year of a 5-year nontreatment follow-up study, Collagenase Option for
Reduction of Dupuytren Long-Term Evaluation of Safety Study.

Methods This study enrolled Dupuytren contracture patients from 5 previous clinical studies.
Beginning 2 years after their first CCH injection, we re-evaluated patients annually for joint
contracture and safety. Recurrence in a previously successfully treated joint (success � 0° to
5° contracture after CCH administration) was defined as 20° or greater worsening in
contracture in the presence of a palpable cord or medical/surgical intervention to correct new
or worsening contracture. We assessed partially corrected joints (joints reduced 20° or more
from baseline contracture but not to 0° to 5°) for nondurable response, also defined as 20°
or greater worsening of contracture or medical/surgical intervention.

Results Of 1,080 CCH-treated joints (648 metacarpophalangeal [MCP]; 432 proximal inter-
phalangeal [PIP]; n � 643 patients), 623 (451 MCP, 172 PIP) had achieved 0° to 5°
contracture in the original study. Of these joints, 35% (217 of 623) recurred (MCP 27%; PIP
56%). Of these recurrences, an intervention was performed in 7%. Of the 1,080 CCH-treated
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CONTRACTURE RECURRENCE 3 YEARS AFTER CCH 13
joints, 301 were partially corrected in the original study. Of these, 50% (150 of 301; MCP:
38% [57 of 152]; PIP: 62% [93 of 149]) had nondurable response. We identified no new
long-term or serious adverse events attributed to CCH during follow-up. Anti-clostridial type
I collagenase and/or anti-clostridial type II collagenase antibodies were reported for 96% or
more of patients who received 2 or more CCH injections and 82% who received 1 injection.

Conclusions The recurrence rate, which is comparable to other standard treatments, and the
absence of long-term adverse events 3 years after initial treatment indicate that CCH is an
effective and safe treatment for Dupuytren contracture. Most successfully treated joints had
a contracture well below the threshold for surgical intervention 3 years after treatment.
Recurrence rates among successfully treated joints were lower than nondurable response
rates among partially corrected joints. (J Hand Surg 2013;38A:12–22. Copyright © 2013 by
the American Society for Surgery of the Hand. All rights reserved.)

Type of study/level of evidence Therapeutic IV.

Key words Collagenase clostridium histolyticum, Dupuytren contracture, recurrence, safety.
DUPUYTREN CONTRACTURE, DESCRIBED in the med-
ical literature as early as 1614,1 is most often a
slowly progressive fibroproliferative disorder

characterized by development of nodules and collagen
cords within the palmar fascia of the hand.1–3 With
progressive cord formation, flexion contractures of
metacarpophalangeal (MCP) and proximal interphalan-
geal (PIP) joints impair hand function.3,4

There is no cure for Dupuytren contracture, and
because the condition is progressive, recurrence after
treatment is often considered inevitable over a patient’s
lifetime.5 Reported postsurgical recurrence rates vary
from 0% to 85%,6–16 depending on the patient, comor-
bidity, and disease characteristics at the time of initial
surgery; type of intervention; and duration of follow-
up.6,7,17–19 An important source of variation in pub-
lished recurrence rates is the lack of a consensus defi-
nition for recurrence.6 The most commonly used
definition,6,19 “reappearance of Dupuytren tissue in a
previously operated area,” is subjective and not relevant
to medical treatments. Although not yet commonly
used, a precise and objective definition recently re-
ported after percutaneous needle fasciotomy is “wors-
ening of total passive extension deficit � 30°.”15,16

Collagenase clostridium histolyticum (CCH; Xiaf-
lex, Auxilium Pharmaceuticals, Malvern, PA; and Xia-
pex; Pfizer Limited, Kent, UK) is a Food and Drug
Administration (FDA)- and European Commission–ap-
proved enzymatic treatment for adult patients with Du-
puytren contracture with a palpable cord.20 The CCH
formulation consists of 2 distinct collagenases (clostrid-
ial type I collagenase [AUX-I] and clostridial type II
collagenase [AUX-II]). These 2 enzymes were shown
in vitro to cleave collagen strands at complementary

terminal and internal sites into peptide fragments that
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are rapidly degraded.21 Collagenase clostridium histo-
lyticum efficacy in advanced Dupuytren contracture has
been demonstrated in well-controlled clinical trials
(level I evidence), where it reduced contractures and
increased range of active motion18,22–26. In the Colla-
genase Option for Reduction of Dupuytren (CORD) I
trial (N � 308), 64% of CCH-injected cords versus 7%
of placebo-injected cords (P � .001) met the study-
defined primary end point of contracture reduction to
within 0° to 5° of full extension within 30 days of the
last injection.24 Similar results were found in CORD II
(N � 66), where 44% versus 5% of cords injected with
CCH versus placebo, respectively, achieved this end
point (P � .001).25 Although it has not been defini-
tively determined, it is possible that the procedures used
in the studies (eg, injection, cord manipulation, and
splinting) contributed to the success in a limited number
of placebo-treated patients. Collective results from
phase 2 and 3 registry trials (� 1,000 patients, up to 8
injections of 0.58 mg CCH)20 demonstrated that CCH
was safe. Adverse events (AEs) were largely localized
to the injection site and resolved within a week without
sequelae.

Because recurrence risk is a key consideration when
assessing treatment options from the patient, health care
system, and insurer perspectives,17,27 we initiated this
prospective, long-term, 5-year follow-up study, CORD
Long-Term Evaluation of Safety Study (CORDLESS),
to determine the incidence of recurrence after treatment
with CCH in previous clinical studies. The interim
cumulative 3-year recurrence in CCH-treated joints
achieving the primary efficacy end point (ie, fixed flex-
ion contracture [FFC] � 5° in the index study) is
reported here, as is the durability of response in joints

that did not achieve clinical success but had measurable

anuary 



14 CONTRACTURE RECURRENCE 3 YEARS AFTER CCH
improvement (ie, a contracture reduction from a
baseline of � 20° in the study of origin).

MATERIALS AND METHODS

CCH treatments and end points in previous clinical studies

Patients were eligible to participate in CORDLESS if
they participated in any of the previous studies: two
9-month, open-label CCH trials (JOINT I and JOINT
II); two 12-month, double-blind trials (CORD I and
CORD II); and 1 open-label extension (CORD I exten-
sion). For inclusion in the previous study, patients had
to be 18 years of age or older, with Dupuytren contrac-
ture affecting at least 1 MCP joint (contracture � 20°
to � 100°) or 1 PIP joint (contracture � 20° to � 80°).
Exclusion criteria included treatment of the joint to be
injected within 90 days before CCH treatment. Full
exclusion criteria have been reported previously.24–26

Each cycle of treatment consisted of a single injec-
tion of 0.58 mg CCH into the cord followed by a finger
extension the next day, with 30 days of follow-up.24–26

An individual cord could receive a maximum of 3 CCH
injection cycles to achieve the primary end point of
success (FFC � 5°), but if patients had multiple fingers
involved, they could not receive more than 8 total
injections. The decision to reinject was at the combined
discretion of the patient and physician. Secondary end
points included the proportion of joints that achieved
measurable improvement (contracture reduction of � 20°
from baseline); percent decrease in joint contracture;
and increase in the range of motion of the affected
joint in degrees. We assessed safety by the occur-
rence of AEs, serious AEs (SAEs), contracture re-
currence, and immunogenic response.

CORDLESS study design and population

The CORDLESS study is a long-term nontreatment
follow-up investigation. Patients who received 1 or
more CCH injections in their study of origin (ie, JOINT
I, JOINT II, CORD I, CORD I extension, or CORD II)
and who had 1 or more posttreatment assessments were
offered enrollment into CORDLESS. All study sites
had local or central institutional review board or ethics
committee approval, and research was carried out in
compliance with the Declaration of Helsinki as cur-
rently amended. Those who agreed to participate in
annual follow-up visits and signed written in-
formed consent were eligible for inclusion. A
small travel honorarium, paid by the individual
study sites, was available for patients who partic-
ipated. There were no added exclusion criteria
from the initial studies. The CORDLESS study was

registered on ClinicalTrials.gov (NCT00954746). A total
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of 39 of 47 investigative sites that had enrolled
patients in the previous CCH studies participated in
CORDLESS. Participants were free to discontinue at
any time.

Enrolled patients had a complete medical history
taken and are being observed once per calendar year for
4 years (year 2 through year 5 after the first injection)
with 6 or more months between consecutive visits. The
study is ongoing, and this report includes analyses of
interim data from year 3. We provided investigators with
a summary of the outcome for all joints in each patient (ie,
recurrence in the previous study, effectively treated, not
effectively treated, not treated, not previously evaluated).
The FDA and the European Commission did not approve
CCH until 2010 (United States) and 2011 (Europe); it
became commercially available only after the year 2 fol-
low-up evaluations. Therefore, no patients were or could
be retreated with CCH for the first 2 years.

Of 950 eligible patients from the original studies,
643 (68%) were enrolled in CORDLESS and had at
least 1 follow-up evaluation (Fig. 1). Demographics and
disease characteristics at baseline for CORDLESS par-
ticipants were similar to those from the 5 previous CCH
studies (Table 1). Of the 643 patients enrolled in
CORDLESS, 16 received 1 (n � 10), 2 (n � 3), or 3
(n � 3) additional CCH injections after the year 2
follow-up visit. We treated 22 different joints in these
16 patients (9 joints with a new cord, 9 joints retreated
for recurrence, 3 joints treated for nondurability, and 1
joint that was not effectively treated initially).

CORDLESS objectives and definitions

The objectives of the ongoing CORDLESS study were
to assess, at the year 2 through year 5 follow-up visits:
(1) recurrence of contracture in joints that had achieved
clinical success in the study of origin; (2) nondurability
of response in joints that had showed measurable im-
provement in the study of origin but had not obtained
the strict definition of clinical success; and (3) long-
term safety after CCH injections. Recurrence, nondura-
bility, and progression were prospectively defined for
successfully treated joints, partially corrected joints, and
ineffectively treated joints, respectively, as an increase
in joint contracture 20° or greater in the presence of a
palpable cord, or as the need for the joint to have further
medical or surgical intervention (which could include
CCH injection) to correct new or worsening contrac-
ture. We did not count joints with the presence of one
criterion but not the other (ie, contracture 20° or greater
but no palpable cord, or a palpable cord but contracture
not 20° or greater) as having recurrence or nondurabil-

ity. We defined worsening of contracture for success-
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fully treated or partially corrected joints as an increase
in contracture of 20° or more with or without a palpable
cord, or when the joint required further medical or
surgical intervention. Pretreatment severity of disease
(ie, before CCH injection in the study of origin) was
defined as low (FFC � 50° for MCP joints and � 40°
for PIP joints) or high (FFC � 50° for MCP joints and
� 40° for PIP joints).

Any AEs or SAEs that occurred were reported, and
we collected blood samples at the yearly visits to de-
termine anti-AUX-I and anti-AUX-II antibody levels.

Statistical analyses

We calculated the nominal incidence of recurrence rates
and summarized AEs and SAEs. The investigator de-
termined the causal relationship of the AE or SAE to
the phase 3 CCH injection. We evaluated immunogenic
responses as anti-AUX-I and anti-AUX-II titers over
time. We carried out analyses to compare the subset
of patients or joints assessed in CORDLESS with

Patients from 5 trials (JOINT I
CORD I Extension, CORD II) who

(N=950)

Enrolled in CORDLESS and had ≥1
(N=643)

1080 TREATED J

623 Joints
Successfully treated
(0°-5° contracture)

156 Joints
Not effectively tr

(45 MP, 111 P

Evaluated for recurrence

451 MCP joints 172 PIP joints

FIGURE 1: Distribution of patients and joints treated with CCH
response in CORDLESS. In 2 of the 5 trials (JOINT I and JOI
a total of 5 injections of 0.58 mg CCH. In the 2 blinded, rando
(CCH: placebo), followed by open-label extension phases. In t
all trials, individual cords could receive up to 3 injections of C
those enrolled in the 5 prior studies, to ascertain
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that the CORDLESS subset was representative of
the overall population. A 1-sample t-test was used
for continuous parameters comparing the mean of
the current study with the mean value recorded in
the previous study. We also used a 1-sample chi-
square test of hypothesized proportions equal to
that observed in the previous study.

RESULTS

Treatment outcomes in study of origin

Among the 643 CORDLESS patients, 1,080 joints (648
MCP and 432 PIP) were previously treated. Table 2
summarizes initial treatment outcomes for CORDLESS
and the prior CCH studies.

Outcomes in successfully treated joints

Recurrence occurred in 35% (217 of 623) of the suc-
cessfully treated joints over the 3-year follow-up (year
1, 19; year 2, 103; year 3, 95). Thus, 406 successfully

NT II, CORD I, 
 ≥1 CCH injection 

w-up visit by Year 3

22 Patients discontinued
• 9 Withdrew consent
• 1 Discontinued for AE
• 3 Died
• 1 Protocol violation
• 8 Other

TS

d
301 Joints

Measurably improved 
(≥20° reduction in contracture)

Evaluated for durability
of response

152 MCP joints 149 PIP joints

5 previous trials and evaluated for recurrence and durability of
I, open-label and nonrandomized), patients could receive up to
d trials (CORD I and CORD II), patients were randomized 2:1
patients could receive up to 8 injections of 0.58 mg CCH. In
, JOI
 had
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NT I
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treated joints (65%) showed a sustained response to
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16 CONTRACTURE RECURRENCE 3 YEARS AFTER CCH
TABLE 1. Baseline Characteristics of Study Populations

Previous CCH Studies
(N � 950)a

CORDLESS Population
(N � 643)a P Value

Mean ageb (y [�SD]) 63 (9.6) 66 (9.4)

Male sex (n [%]) 793 (84) 542 (84) .59

White race (n [%]) 949 (100) 643 (100) 1.00

Family history of Dupuytren disease 1.00

Yes (n [%]) 411 (43) 278 (43)

No (n [%]) 538 (57) 364 (57)

Unknown (n) 1 1

Mean age at diagnosis (y [�SD]) 53 (12.5) 54 (12.4) .34

Mean duration of disease (y [�SD]) 10 (9.2) 10 (9.3) .94

Mean no. of affected joints (� SD) 2.9 (2.0) 2.8 (2.0) .50

Type of affected joints (n [%]) .20

1 MCP/0 PIP 143 (15) 112 (17)

� 2 MCP/0 PIP 141 (15) 103 (16)

0 MCP/1 PIP 139 (15) 90 (14)

0 MCP/� 2 PIP 88 (9) 47 (7)

� 1 MCP/� 1 PIP 437 (46) 290 (45)

Hands affected (n [%]) .95

1 596 (63) 403 (63)

Both 352 (37) 239 (37)

Physician rating of severityc .22

Mild (n [%]) 202 (21) 154 (24)

Moderate (n [%]) 516 (54) 341 (53)

Severe (n [%]) 230 (24) 146 (23)

Missing (n) 2 2

Baseline contracture of treated joints (° [� SD]) 44.5 (18.7) 43.8 (18.5)

Joints measured (n) 1,547 994

aN values refer to number of patients; of the 950 patients in the original studies, 643 elected to enroll in CORDLESS.
bWe determined age in the previous CCH studies at the time of enrollment in the previous study. We determined age in CORDLESS at the time
of enrollment in CORDLESS.
cPhysician rating of Dupuytren severity was obtained at day of first injection in previous study. Percentages are based on the number of
nonmissing assessments.
TABLE 2. Treatment Outcome

Parameter

Previous CCH Studies (N � 950)a CORDLESS Population (N � 643)a

MCP PIP Total MCP PIP Total

Total number of joints treated 920 648 1,568 648 432 1,080

Joints successfully treated (n [%]) 618 (67) 220 (34) 838 (53) 451 (70) 172 (40) 623 (58)

Joints measurably improved (n [%]) 221 (24) 223 (34) 444 (28) 152 (23) 149 (34) 301 (28)

Joints not effectively treated (n [%]) 81 (9) 205 (32) 286 (18) 45 (7) 111 (26) 156 (14)

aN values refer to number of patients; of the 950 patients in the original studies, 643 elected to enroll in CORDLESS.
JHS �Vol A, January 



CONTRACTURE RECURRENCE 3 YEARS AFTER CCH 17
CCH over 3 years. The recurrence rate was higher for
PIP joints (56%) than MCP joints (27%) (Fig. 2).

Of the successfully treated joints, 495 (79%) (374
MCP and 121 PIP) had low and 128 (21%) (77 MCP
and 51 PIP) had high pretreatment severity. Figure 3
shows recurrence rates by initial severity.

Table 3 summarizes mean measured FFC in success-
fully treated joints. The FFC levels in nonrecurrent
joints remained similar to (MCP) or slightly higher
(PIP) than at the time of treatment success (Fig. 4).

Overall, 43 (30 MCP and 13 PIP) successfully
treated joints (7%) had medical or surgical correction
during the 3-year follow-up period (these 43 patients
are included among the 217 with recurrence).

Outcomes in measurably improved (partially corrected) joints

By year 3, 150 of 301 joints (50%) with measurable
improvement met criteria for lack of durability of re-
sponse (year 1, 3; year 2, 96; year 3, 51). Proximal
interphalangeal joints showed a lower durability of re-
sponse than MCP joints (Fig. 2). We observed the least
durable response in high-severity PIP joints (data not
shown). Table 3 summarizes FFC in measurably im-
proved joints. The decrease in FFC was less durable in
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PIP joints than MCP joints. Overall, 27 joints (14 MCP
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and 13 PIP) with measurable improvement (9%)
needed surgical correction. Compared with joints
treated to clinical success, joints with partial correction
had a higher recurrence rate (50% vs 35%; P � .001,
Fisher’s exact test).

Worsening of contracture in successfully treated and
measurably improved (partially corrected) joints

Among 924 joints that were either fully corrected or
partially corrected, 353 (38%) had a worsening of con-
tracture, defined as an increase in joint contracture 20°
or greater (with or without a palpable cord), or as
further medical/surgical intervention. Rates of worsen-
ing were 28% (168 of 603) for MCP joints and 58%
(185 of 321) for PIP joints.

Outcomes in joints not effectively treated

A total of 156 joints were not effectively treated with
CCH by the original criteria. Of these, 59 joints (38%)
progressed (15 of 45 MCP and 44 of 111 PIP).

Safety during follow-up in CORDLESS

During the 3-year follow-up period, 193 of 643 patients
experienced 370 AEs, mostly mild or moderate (Table
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18 CONTRACTURE RECURRENCE 3 YEARS AFTER CCH
were considered by the investigator to be related to
treatment.

Over the 3-year follow-up period, 96% or more of
patients who had received 2 or more CCH injections in
the original study were positive for anti-AUX-I and/or
anti-AUX-II antibodies, as were 82% who received 1
injection. There was no correlation of antibody titer to
AEs or SAEs.

DISCUSSION
In this study, most joints (65%) successfully treated
with CCH had a durable correction. Three years after
treatment, the overall recurrence rate, based on the
objective definition used, was 35%, with a lower rate in
MCP joints (27%) than PIP joints (56%). The finding
that recurrence was highest in severely affected PIP
joints (71%) was expected, because PIP joints are
known to be less responsive to other therapeutic inter-
ventions28–30 and to have less durable improvement.31

That only 7% of the 623 joints achieving success
required surgery or other medical intervention during
the 3-year follow-up period is important and encourag-
ing. In addition, recurrent joints still had not regressed
to pretreatment mean FFC levels after 3 years. The
posttreatment change in contracture for nonrecurrent
joints (ie, those that did not meet the threshold of an
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progressed slowly, particularly for MCP joints, which
maintained FFC levels at year 3 similar to those at the
time of treatment success. Because surgery is generally
recommended when contracture exceeds 30°,1,32,33 this
population presumably may not require additional treat-
ment for some time.

With some surgical procedures, the more successful
the original contracture correction, the better the prog-
nosis is for avoiding recurrence.31 Our data support that
correction of Dupuytren contracture to 0° to 5° with
CCH—as opposed to partial correction—also predicts a
lower recurrence rate. We believe that these data will
help clinicians advise patients about the treatment
course and likelihood for repeat interventions. More-
over, because repeat surgical procedures have been
associated with higher complication rates than index
surgery,34 the risk for mid- and late-term recurrence is
an important consideration when assessing early and
later treatment options.17,27

Study limitations

Loss to follow-up is an important issue in long-
term trials, and one-third of patients who were
treated with CCH in the 5 previous studies did not
enroll in CORDLESS. In some cases, patients may
have been originally enrolled at sites that declined to

50

71

PIP-Low PIP-High
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participate in the follow-up study. If we were to find

anuary 



CONTRACTURE RECURRENCE 3 YEARS AFTER CCH 19
substantial differences among these populations, the
recurrence rates in CORDLESS would have been

TABLE 3. Mean (�SD) FFC Progression Over
Time

FFC
(mean � SD)

% Decrease From
Pretreatment

Baselinea

CORDLESS population, all
joints

Baselineb (n � 994) 44° � 19°

Day 30c (n � 994) 13° � 18° 75

Year 1d (n � 976) 15° � 21° 68

Year 2 (n � 989) 22° � 24° 50

Year 3 (n � 991) 23° � 25° 46

Joints successfully treated

All joints

Baseline (n � 593) 38° � 16°

Day 30 (n � 593) 1° � 2° 97

Year 1 (n � 586) 5° � 9° 86

Year 2 (n � 589) 11° � 16° 66

Year 3 (n � 590) 13° � 18° 60

MCP joints

Baseline (n � 429) 37° � 16°

Day 30 (n � 429) 1° � 2° 98

Year 1 (n � 423) 3° � 8° 90

Year 2 (n � 426) 8° � 13° 76

Year 3 (n � 427) 9° � 15° 71

PIP joints

Baseline (n � 164) 38° � 16°

Day 30 (n � 164) 2° � 2° 94%

Year 1 (n � 163) 9° � 10° 73%

Year 2 (n � 163) 20° � 19° 41%

Year 3 (n � 163) 23° � 19° 31%

Joints measurably improved

All joints

Baseline (n � 271) 57° � 16°

Day 30 (n � 271) 25° � 15° 57%

Year 1 (n � 265) 25° � 22° 59%

Year 2 (n � 270) 32° � 25° 45%

Year 3 (n � 271) 33° � 26° 42%

aPercent decrease from pretreatment baseline refers to the percent
change from pretreatment baseline in the study of origin to the
specific time point in each row, including the initial posttreatment
observation at ay 30, as well as years 1 through 3.

bPretreatment baseline from study of origin.
cDay 30 of original study.
dFinal measurement in original study.
overestimated or underestimated. However, compar-
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ative analysis found that the patients and joints as-
sessed in this CORDLESS study were representative
of those in the previous CCH studies. Thus, it is our
opinion that the observed recurrence rates are reliable
and therefore generalizable to the initial CCH study
population.

Further considerations remain to be addressed. For
example, patient satisfaction is an important component
in determining treatment success. Patient satisfaction
data were collected in this study but will be reported
elsewhere. In addition, there are unanswered questions
outside the scope of this study regarding potential bio-
logical or demographic differences between recurrent
and nonrecurrent patient subsets that remain as topics
for future evaluation.

Recurrence after surgery

Definitions used to describe recurrence have been
highly variable, vague, or nonexistent.6 Without exe-
cuting a head-to-head study, comparing recurrence rates
after CCH with other interventions presents a challenge.
One meta-analysis indicates that recurrence rates after
surgery range from 0% to 71%, noting that definitions
of recurrence varied or went undefined.6 “Reappear-
ance of Dupuytren tissue in the operative field” and “a
lesion requiring reoperation” are definitions applied to
surgical interventions.6 Others have used “limitation of
daily activities” to define recurrence,6 which we believe
is both subjective and too general to be useful.

In a 5-year follow-up study of needle aponeurotomy,
van Rijssen et al16 defined recurrence as worsening of a
total passive extension deficit of 30° or greater for a
treated finger. They reported that 85% of patients who
had been treated by percutaneous needle fasciotomy
had a mean time to recurrence of 2.3 years, whereas
24% of patients who underwent limited fasciectomy
experienced recurrence after a mean of 3.7 years.

Considering the wide variation of reported recurrence
rates and the stringent definitions used in our study, the
durability of the correction after CCH treatment seems
acceptable. Hypothetically, if we had used the 30° or
greater definition of recurrence for CORDLESS, a param-
eter that has been used by others15,16 and that typically is
the threshold that suggests that more surgery is indi-
cated,1,19,32,33 the 3-year recurrence rate would have
been 22% (16% MCP and 38% for PIP). However,
because the studies by van Rijssen and col-
leagues15,16 evaluated recurrence rates in all joints
(not only successfully treated joints) for up to 5 years
after treatment, any comparisons with the data pre-
sented here must be interpreted cautiously.
Iatrogenic and postsurgical complications have been
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20 CONTRACTURE RECURRENCE 3 YEARS AFTER CCH
reported in 17% to 50% of cases, depending on surgical
method and disease severity, and often higher if the
surgery is a reoperation.28,30,35–39 According to a recent
systematic review of 41 papers reporting complications
of fasciectomy in Dupuytren patients (n � 5 to n �
2,919),34 major complications occurred in 16% of
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FIGURE 4: Fixed flexion contracture before CCH treatment
corrected joints: A MCP and B PIP. Data do not include joints
cases, the most common being complex regional pain
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syndrome (6%), digital nerve injury (3%), infection
(2%), digital artery injury (2%), and hematoma (2%).
Digital nerve and artery injuries may be more common
with surgery for recurrence.34 Wound-healing compli-
cations, although minor, occurred in 23% of reported
cases.
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By contrast, as observed in CORDLESS and as
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previously reported,24,25 serious complications from
CCH injections are rare. Across all studies in which
1,082 patients have been treated during clinical studies
thus far (with more than 2,600 injections), 3 flexor
tendon ruptures (0.3%) and 1 ligament–flexor pulley
injury (0.1%) have occurred.20 In over 11,000 injec-
tions given in the first 17 months after FDA approval of
CCH, 5 additional flexor tendon ruptures have been
reported.40

These CORDLESS data reinforce the safety of up to
8 CCH injections, with no long-term complications
occurring during the 3-year follow-up. Whereas most
patients exhibited positive anti-AUX-I and/or anti-
AUX-II antibody responses, there were no systemic
allergic reactions, even in patients retreated with colla-
genase for recurrence. Collagenase clostridium histo-
lyticum injections meet many of the goals for success-
ful treatment for Dupuytren contracture: namely, (1)
correction of finger deformity and corresponding im-
provement in range of motion, (2) infrequent compli-
cations, (3) short recovery, and (4) durability of treat-
ment benefits.41 These data suggest that joints treated to
complete clinical success (0° to 5°) have a lower recur-
rence rate than joints with only a partial correction
(measurable improvement), and that treating PIP joints
with less severe contractures will lower recurrence for
those joints. We believe that the 3-year recurrence data,
combined with the initial efficacy and safety already
published, make CCH a useful option for the treatment
of Dupuytren contracture. The CORDLESS study is

TABLE 4. Most Common Adverse Events and
Serious Adverse Events During the 3-Year
Follow-Up Period

n (%)

Adverse events 193 (30)

Osteoarthritis, mild 16 (3)

Hypertension 10 (2)

Cataract 9 (1)

Atrial fibrillation 7 (1)

Serious adverse events 50 (8)

Atrial fibrillation 4 (� 1)

Small intestinal obstruction 4 (� 1)

Cerebrovascular accident 3 (� 1)

Nephrolithiasis 3 (� 1)

Osteoarthritis 3 (� 1)

Death 3 (� 1)
ongoing and will provide long-term data about recur-
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rence of Dupuytren contracture for 5 years after partic-
ipation in the CCH trials.
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