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Results of Needle Aponeurotomy for Dupuytren

Contracture in Over 1,000 Fingers

Gary M. Pess, MD, Rebecca M. Pess, BA, Rachel A. Pess, BA

Purpose To critically review the efficacy, recurrence rate, and complications of needle
aponeurotomy (NA) for the treatment of Dupuytren contracture.

Methods This was a retrospective study of the results of NA for the treatment of Dupuytren
contracture. We included in the study all patients who had NA performed for metacarpo-
phalangeal (MP) or proximal interphalangeal (PIP) joint contracture of 20° or greater
between March 2005 and May 2008. There were 474 patients with 1,013 fingers treated. The
average age was 62 years (range, 33–92 y). Pre-procedure MP joint contracture averaged 35°
(range, 15° to 95°), and PIP joint 50° (range, 15° to 110°). Immediately postprocedure and
at least 3 years after treatment (range, 3.0–6.2 y), we measured MP and PIP joint contrac-
tures and reviewed records for complications.

Results MP joint contractures were corrected an average of 99% and PIP contractures an
average of 89% immediately postprocedure. At final follow-up, 72% of the correction was
maintained for MP joints and 31% for PIP joints. The difference between the final corrections
for MP versus PIP joints was statistically significant. When we compared the final results of
patients age 55 years and older versus under 55 years, we found a statistically significant
difference at both MP and PIP joints, with greater correction maintained in the older group.
Gender differences were not statistically significant. Needle aponeurotomy provided suc-
cessful correction to 5° or less contracture immediately postprocedure in 98% (791) of MP
joints and 67% (350) of PIP joints. There was recurrence of 20° or less over the original
postprocedure corrected level in 80% (646) of MP joints and 35% (183) of PIP joints.
Complications were rare except for skin tears, which occurred in 3.4% (34) of digits.

Conclusions This study shows that NA is a safe procedure that can be performed in an
outpatient setting. The complication rate was low, but recurrences were frequent in younger
patients and for PIP contractures. (J Hand Surg 2012;37A:651–656. Copyright © 2012 by
the American Society for Surgery of the Hand. All rights reserved.)
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652 TREATMENT OF DUPUYTREN CONTRACTURE WITH NA
DUPUYTREN DISEASE IS a benign fibromatosis of
the fascia of the hand and fingers. Henry Cline1

proposed treatment in 1777. He used a blade to
section the contracted cords, performing a fasciotomy
or aponeurotomy. In 1822, Cooper2 performed a per-
cutaneous fasciotomy using a pointed bistoury to divide
the pathological cords. Percutaneous procedures were
commonly used throughout the 1800s and were docu-
mented by Adams3 in 1892. Open excision of the
abnormal fascia became the standard treatment after the
introduction of general anesthesia in the mid-1800s.
Goyrand4 performed a limited fasciectomy, and Fergus-
son5 proposed treatment by open excision of the dis-
eased fascia.

In 1959, Luck6 reintroduced subcutaneous fas-
ciotomy for the involutional and residual stages of Du-
puytren disease. Using a fasciatome, he sectioned the
fibrous cords subcutaneously at multiple levels in the
palm. For the involutional stage, he also recommended
open resection of the palmar nodules.

In 1972, Lermusiaux and Debeyre7 described using a
needle, rather than a knife, to divide the cords. Needle
fasciotomy was less invasive than open fasciectomy,
and patients had a quicker recovery of function. Badois
et al8 (1993), Foucher et al9 (2003), and van Rijssen and
Werker10 (2006) reported on the use of fasciotomy, and
its acceptance has increased.

In this article, we present the results of a retrospec-
tive study on the use of NA in adults with Dupuytren
disease. We undertook a critical review of the efficacy,
recurrence rate, and complications after a minimum
follow-up of 3 years postprocedure.

MATERIALS AND METHODS
We included in the study all patients who had NA
performed between March 2005 and May 2008 for a
flexion contracture of 20° or greater of the metacarpo-
phalangeal (MP) or proximal interphalangeal (PIP)
joint. We included contractures between 15° and 19°
only if they were treated at the same time as a coinci-
dent contracture in the same finger or same hand of 20°
or greater. We treated contractures of 15° or less at the
same time, if present, but did not include the results in
the study. There was no exclusion of patients who had
PIP contractures 90° or greater. All patients with Du-
puytren contracture and a palpable cord were treated
with NA. We did not offer NA if the contracture re-
sulted from to postsurgical scarring or inadequate skin.
Patients were required to sign consent and fill out a
questionnaire before the procedure. Immediately post-
procedure, we recorded insertion points used and the

resultant correction achieved. All measurements of the
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MP and PIP joints were of passive motion taken with a
goniometer placed dorsally while the wrist and carpo-
metacarpal joints were maintained in neutral positions.

We asked patients to return for a follow-up visit 2 to
6 weeks postprocedure. If they could not return for their
examination, they were asked to give an e-mail fol-
low-up to assess postprocedure complications. After a
minimum of 3 years, we reexamined patients’ fingers,
obtained joint measurements, questioned patients about
complications, and reviewed all patients’ records. Mea-
surements of residual contracture and recurrence were
obtained by reexamination by the senior author (85%),
the patient’s local physician (� 1%), a hand therapist
(9%), or the patient, using a protractor (6%). Patients
performing their own measurements received specific
instructions on how to perform the measurement and
were not included in the study if they could not ade-
quately complete the task.

The Institutional Review Board of Community Med-
ical Center approved this study. There were 474 pa-
tients with 1,013 fingers treated; 78% (370) of patients
were men. The average age was 62 years (range, 33–92
y). There was a preponderance of ulnar-sided digits,
with 40% little and 36% ring (Table 1). Preprocedure
contracture at MP joints averaged 35° (range, 15° to
95°; SD 19), and at PIP joints averaged 50° (range, 15°
to 110°; SD 22). Four patients were deceased and lost to
follow-up. We obtained final follow-up in 91% (431) of
patients treated. The minimum follow-up was 3 years,
with a range of 3.0 to 6.2 years.

We calculated percent correction by individually
matching the preoperative data with the postoperative
data for the same joint and then averaging the individual
percent corrections. We performed statistical analysis
using independent t-tests. Final results were analyzed
for joint treated, digit, gender, and age at time of the NA

TABLE 1. Digit and Joint Treated

% N

Digit

Thumb 1 9

Index 5 52

Middle 19 188

Ring 36 363

Little 40 401

Joint

MP 61 807

PIP 39 522
procedure.
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TREATMENT OF DUPUYTREN CONTRACTURE WITH NA 653
To determine efficacy, we evaluated several criteria:
percent correction of contracture, correction of the con-
tracture to 5° or less immediately after 1 procedure,
recurrence of contracture of less than 20° over the
original postprocedure corrected level, and maintenance
of improvement of extension 50% or more of the initial
contracture at final follow-up.

Operative technique

We performed needle aponeurotomy in an outpatient
treatment room with the patient recumbent under local
anesthesia. In some patients (by their choice and not
based on the severity), light sedation was used in a
surgery center, with the anesthesiologist making sure
that the patient remained responsive to stimuli. The
patient’s hand was prepped with antiseptic solution. We
placed a stack of folded towels under the hand to aid in
extension of the MP and PIP joints. We carefully chose
portal sites between skin creases in areas of definite
cords and marked them with a surgical marker.

We performed intradermal anesthesia in patients
with a high level of anxiety, with less than 1 mL
lidocaine 1% plain in the palmar portals, before releas-
ing any cords. Only the dermis was penetrated and
injection was performed as the needle was withdrawn.
This syringe was placed aside.

We filled a 5-mL syringe with 3 mL lidocaine 1%
plain and 1 mL methylprednisolone acetate injectable
suspension 40 mg (Depo-Medrol; Pharmacia and Up-
john Co., New York, NY). We did not use corticoste-
roids for patients with diabetes mellitus. Short 25-
gauge, 16-mm (5/8-in)–length needles were used
exclusively. We did not apply a tourniquet. Patients had
been asked to stop anticoagulation, if possible, but
blood thinners were not considered a contraindication

FIGURE 1: Preprocedure photographs of hand with Dupuytren
PIP joints. Patient is attempting full active extension of fingers.
to the procedure.
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Each time we entered a portal, we injected 0.1 mL of
the lidocaine/corticosteroid mix into the local area and
used the needle as a scalpel to release the cord at
multiple levels from proximal to distal. The cord was
palpated and then pinched between the fingertips. The
needle was aligned perpendicular to the cord. The finger
was flexed and extended after needle insertion to con-
firm that the needle was not within the flexor tendon.
We made insertion portals at the areas of maximum
bowstring over a palpable cord. We selected areas far-
thest from the neurovascular bundle and constantly
asked patients if they felt any electric shocks. Portals
were spaced 5 mm apart and were not made in skin
creases.11 We did not use Doppler or ultrasound.

We used 3 maneuvers: perforate, slice, and clear. We
performed an up-and-down perforation of the cord with
the needle oriented vertically, and a gentle side-to-side
slicing motion with the needle tip perpendicular to the
cord’s longitudinal axis. In areas of pitting, we em-
ployed a tangential clearing motion to separate the cord
and nodule from the dermis. This helped lower the
incidence of skin tears. We placed gentle extension
tension on the cord during the release and then used
passive extension to rupture the cords. The needle was
changed frequently to maintain sharpness. We noted a
crackly feeling as the fibers were released.

After completing the release distally, we reassessed
the palm and finger for residual cords. We released each
residual cord, again in a proximal to distal direction. In
patients with severe PIP joint contractures, we used a
nerve block or PIP joint injection with lidocaine 1%
plain for supplementary anesthesia. This was performed
after NA was completed to help reduce pain during the
extension procedure. After we were satisfied that all pos-
sible cords had been released, we injected nodules with the

tracture affecting the index PIP joint and ring finger MP and
con
mixture of lidocaine and corticosteroid (Figs. 1–3).
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654 TREATMENT OF DUPUYTREN CONTRACTURE WITH NA
We applied a light dressing with gauze bandage and
allowed removal of the bandage that evening. The se-
nior author fitted a fiberglass or aluminum splint imme-
diately postprocedure and recommended night use for 4
months. Patients were instructed to exercise at home a
minimum of 10 minutes twice a day for 4 weeks.
Written instructions included active flexion and exten-
sion range of motion exercises and gentle passive ex-
tension stretching. Heavy grasping was not advised for
the first 2 weeks.

RESULTS
There was immediate correction of MP joint contrac-
tures from an average of 35° preoperatively (range, 15°
to 95°; SD 19) to an average of 1° postprocedure
(range, 0° to 80°; SD 4). At final follow-up, there was
a residual contracture of 11° (range, 0° to 80°; SD 18).
Metacarpophalangeal joint contractures were corrected
an average of 99% immediately postprocedure and
maintained an average correction of 72% at long-term
follow-up.

For PIP joints, NA immediately reduced the contrac-

FIGURE 2: After needle aponeurotomy phot

FIGURE 3: A Preprocedure photograph of a severe Dupuytr
attempting full active extension of the finger. B Immediately af
ture from 50° preoperatively (range, 15° to 110°; SD
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22) to 6° postprocedure (range, 0° to 87°; SD 11). At
the time of final follow-up, the contracture had recurred
to an average of 35° (range, 0° to 95°; SD 25). Proximal
interphalangeal joint contractures were corrected an av-
erage of 89% immediately postprocedure and main-
tained an average correction of 31% at final follow-up.
The difference between the final corrections for MP
versus PIP joints was statistically significant (P �
.001). Results were similar for middle, ring, and little
MP and PIP joints (Table 2).

Patients age 55 and older had mean final corrections
of 74% at the MP joint and 34% at the PIP joint, while
those under 55 had mean corrections of 65% and 21%,
respectively. There was a statistically significant differ-
ence between these 2 age groups at the MP joint (P �
.050) and the PIP joint (P � .010). When comparing the
patients by gender, there was no statistically significant
difference between the final correction percentages for
either joint.

To determine efficacy of NA, we evaluated several
criteria. There was a successful correction to a residual

hs of hand: index and ring fingers released.

ontracture of the little finger MP and PIP joints. Patient is
A: little finger contractures released.
en c
contracture of 5° or less, after 1 procedure, in 98% of

April 



TREATMENT OF DUPUYTREN CONTRACTURE WITH NA 655
MP joints and 67% of PIP joints. There was a recur-
rence of 20° or less over the original postprocedure
corrected level in 80% of MP joints and 35% of PIP
joints. An improvement of extension 50% or more of
the initial contracture was maintained at final follow-up
in 75% of MP joints and 33% of PIP joints.

Complications were rare, except for skin tears, which
occurred in 3.4% (34) of digits. All tears healed with no
intervention other than local wound care. There was a
temporary neuropraxia in 1.2% (6) of patients and a
presumed nerve laceration in 0.1% (1) (ulnar digital
nerve of little finger). None of these patients had a
secondary procedure performed. There were no known
instances of arterial laceration, tendon rupture, pulley
rupture, hematoma, infection, or complex regional pain
syndrome, and no patient was hospitalized.

DISCUSSION
Few papers have been published evaluating the results
of NA. There is no uniform definition of either recur-
rence or success, which makes it difficult to directly
compare results (Table 3).

Several groups of surgeons and rheumatologists
have reported the French experience with NA. In 1993,
Badois et al12 published, in French, the results of NA.
There were no major complications, although there was
a skin break in 16%, digital dysesthesia in 2%, and
infection in 2%. Bleton et al13 (1997) documented the
results of a prospective study of NA. All complications
were minor, including skin tear in 4%, temporary par-
esthesia in 2%, and superficial infection in 1%. In 1997,
Lermusiaux et al14 related the results of a large number
of NA procedures. An improvement of over 70% was
observed in 81% of hands. The complication rate was
0.05% for both tendon and digital nerve injuries.
Foucher et al9 (2003) reported a 79% gain in extension
for the MP joint and 65% for the PIP joint. There was
1 digital nerve injury.

In 2006, van Reissen and Werker,10 from The Neth-
erlands, described a postprocedure improvement of

TABLE 2. Final Correction Percentage, by Joint
and Digit

MP Joint PIP Joint

Thumb 89

Index 48 48

Middle 74 36

Ring 72 34

Little 72 26
77%. Their definition of recurrence was an increase in
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the passive extension deficit of greater than 30°. Two
patients had diminished sensibility (3%). There were no
flexor tendon injuries.

Published reports on the results of fasciectomy also
use a variety of definitions of both correction of con-
tracture and recurrence.15–25 This makes it difficult to
compare the results of NA with fasciectomy. Recur-
rence rates of fasciectomy range from 12% to 73%12–25

(Table 4).
The results of our study reveal the success rate,

efficacy, and safety to be similar to previously pub-
lished reports on the use of NA. The recurrence rates
are higher than for fasciectomy. Complications were
rare and minimal. We attributed the low complication
rate to the use of a short 25-gauge needle and accurate
placement of the needle within the cord in an awake or

TABLE 3. Fasciotomy Recurrence Rates

Publication N
Recurrence

Rate

Mean
Follow-up

Time

Badois et al12 90 patients 50% 5 y

Bleton et al13 110 digits 35% 6 mo

Lermusiaux
et al14

799 patients Not reported 2 y

Foucher et al9 100 patients 58% 3 y

van Rijssen and
Werker10

55 digits 65% 33 mo

Pess et al (current
study)

1,013 digits 48% 3 y

TABLE 4. Fasciectomy Recurrence Rates

Publication N
Recurrence

Rate

Mean
Follow-up

Time

Ullah et al15 79 12% 3 y

Gelberman et al16 24 13% 18 mo

Dias and Braybrooke17 1,177 15% 27 mo

Citron and Nunez18 79 26% 2 y

Hueston19 224 28% 5 y

Cools and Verstreken20 28 34% 2.5 y

Adam and Loyes21 85 34% 41 mo

Foucher et al22 107 41% 5.6 y

Nieminen and Lehto23 70 43% 47 mo

Tonkin et al24 128 47% 38 mo

Jurisic et al25 93 73% 7 y
responsive patient. Patients were constantly encouraged
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656 TREATMENT OF DUPUYTREN CONTRACTURE WITH NA
to immediately inform the surgeon if they felt any
electric shocks.

Needle aponeurotomy should be one of the treatment
options for Dupuytren contracture. We recommend
starting with simple MP joint contractures. Patience is
necessary and the temptation to use a needle larger than
25 gauge should be resisted. It is critical to ask patients
if they feel an electric shock each time the needle is
inserted in a portal. Pinching the cord between the
fingertips allows precise placement of the needle. The
needle should be replaced frequently to maintain a
sharp cutting edge. Placing gentle tension on the cord
makes it easier and safer to release the cord. The flexor
tendons should be relaxed. Sometimes it is safer to
release the cord by massaging the area of the release
rather than aggressively extending the finger. The mas-
sage technique also works well for natatory cords and
cords in the first web. When a lateral cord is completely
released but the PIP joint does not fully extend, there
may be a nonpalpable central extension of the cord. An
additional release centrally, just proximal to the PIP
flexion crease, often completes the correction.

Almost all contractures can be improved when a
cord is palpable. Needle aponeurotomy will not correct
contractures resulting from postsurgical scarring and
inadequate skin or capsular contractures of the PIP
joint. It may be difficult or impossible to correct a PIP
joint contracture when there is a large nodule or cord
between the proximal digital flexion crease and PIP
flexion crease. Patients should be educated preopera-
tively about the possibility of skin tear and temporary
neuropraxia, and about the need to avoid heavy grasp-
ing activities for 2 weeks.

There were limitations to this study. We performed
follow-up at a variety of intervals. The senior author did
not make all measurements. Initial correction achieved
postprocedure was not compared with correction main-
tained at the first follow-up visit.

Previous reports have used various criteria for cor-
rection and recurrence and have reported on variable
lengths of follow-up. Our study clearly defines both
correction and recurrence and provides a minimum
3-year follow-up. Standardizing the reporting of results
will allow meaningful comparison of different treat-
ments for Dupuytren contracture in the future.

The statistically significantly higher recurrence rate
for PIP joints and in younger patients is troubling, and
additional studies are necessary. At this time, we are
evaluating whether repeating multiple NA procedures

on the same joint produces improves long-term results.
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