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ABSTRACT 

Background: Aponeurectomy remains the reference standard treatment for digit tethering by 

palmar fascial cords in Dupuytren’s disease but is associated with a substantial complication 

rate. An alternative technique decreases metacarpophalangeal joint (MCPJ) flexion 

contracture by combining palmar segmental aponeurectomy with Z-plasty skin closure. The 

primary objective of this study was to assess range of motion of the operated ray after the 

procedure. The secondary objectives were to assess the complication rate and to determine the 

recurrence rate after at least 1 year. 

Hypothesis: Palmar segmental aponeurectomy with Z-plasty closure may provide the 

advantages of aponeurectomy while decreasing the surgical risk and recurrence rate. 

Material and Methods: A retrospective study was conducted in 16 patients with 

predominant MCPJ flexion contracture due to a well-defined palmar fascial cord. Anaesthesia 

was loco-regional. The Z-plasty design involved a longitudinal incision along the palmar cord 

with an oblique incision at each end at a 60° angle to the longitudinal incision. The length of 

the aponeurectomy was about 1.5 cm, to allow full MCPJ extension.  

Results: In all, the 16 patients – 13 males and 3 females – had 17 segmental palmar 

aponeurectomy procedures with Z-plasty closure. Mean operative time was 18 minutes. 

Before surgery, mean loss of extension was 47° at the MCP joint and 15° at the corresponding 

proximal interphalangeal joint (PIPJ). Immediately after surgery, a 97% improvement in 

MCPJ extension was noted, leaving a mean extension deficit of 1.25°. Mean follow-up was 

18.9 months. No complications occurred. Two patients experienced a recurrence.  

Discussion: Segmental palmar aponeurectomy as described by Moermans in 1991 improves 

extension similarly to extensive aponeurectomy but has a lower complication rate. Z-plasty 

provides good exposure of the pedicles and takes advantage of the greater pliability of the 



skin on either side of the cord to lengthen the skin by 75%, thereby limiting the risk of the 

complications seen with needle aponeurotomy. Segmental palmar aponeurectomy with Z-

plasty has a role in the management of Dupuytren’s disease with flexion contracture 

predominantly involving the MCPJ. 

 

Keywords: Dupuytren’s disease, segmental aponeurectomy, Z-plasty, metacarpophalangeal 

joint contracture 

  



Introduction 

Dupuytren’s disease is characterised by the benign proliferation of fibrous tissue in the 

palm of the hand. The cause is genetic and, consequently, no cure is available. Because 

Dupuytren’s disease is common, its surgical treatment results in a major cost burden [1]. 

Extensive aponeurectomy is the most widely used treatment [2] and, when applied in a broad 

range of indications, improves joint extension ranging by 40% to 97% [3]. However, 

complications occur in 3.6% to 39.1% of cases, and the mean rate of major complications is 

15.7% [4]. Moreover, recurrences are common. Thus, in a recent review the recurrence rate 

after 1 to 7 years ranged from 12% to 39% [5]. Another study found a 66% rate of recurrence 

within 10 years [6]. Further surgery is warranted only if the recurrence causes impairments 

but is associated with substantial risks [7], notably with a 10-fold increase in the rate of 

vascular injury [4]. 

Less invasive techniques associated with a lower risk of complications may therefore be 

helpful in patients whose predominant complaint is flexion contracture of a 

metacarpophalangeal joint (MCPJ) and who are relatively young or have early-stage or 

recurrent disease. Many surgical and non-surgical techniques have been suggested [8–10], 

including segmental palmar aponeurectomy with Z-plasty wound closure. Z-plasty takes 

advantage of the relative pliability of the skin on either side of the tethering cord and 

minimises the risk of the cutaneous complications seen with minimally invasive techniques 

after extension of the digit is restored.  

The primary objective of this study was to assess range of motion of the operated ray after the 

procedure. The secondary objectives were to assess the complication rate and to determine the 

recurrence rate after at least 1 year. The working hypothesis was that palmar segmental 

aponeurectomy with Z-plasty closure may provide the advantages of aponeurectomy while 

decreasing the surgical risk and recurrence rate. 



 

Patients and Methods 

This single-centre retrospective study included 16 patients who underwent segmental 

palmar aponeurectomy with Z-plasty for Dupuytren disease at the Rouen university hospital 

(Rouen, France) between March 2015 and March 2017. Patients managed using other surgical 

techniques were not eligible for the study. All surgical procedures were performed by two 

senior surgeons at the plastic and hand surgery department of the Rouen university hospital. 

Patients were eligible for segmental palmar aponeurectomy with Z-plasty if they had flexion 

contracture predominantly involving the MCPJ of one or two adjacent rays, with a well-

identified palmar fibrous cord.  

All patients underwent segmental aponeurectomy with one or more Z-plasties, under 

locoregional anaesthesia. A tourniquet was placed at the root of the upper limb. An about 1.5-

cm longitudinal incision was performed along the long axis of the cord. Starting at each end 

of this incision, a 60° oblique incision of identical length was performed. Several Z-plasties 

were used if the MCPJ flexion contracture was severe (Figure 1). These incisions allowed the 

creation of flaps and provided direct exposure of the cord. The neurovascular pedicles were 

visualised in the proximal-to-distal direction. Aponeurectomy was performed along about 1.5 

cm, to allow full extension of the MCPJ. Upon extension of the digit, the skin flaps 

spontaneously lined up with the median tension line. Skin suturing was with separate stitches 

(Figure 2). A dynamic extension device with a Levame blade to keep the digit extended was 

fashioned after surgery and worn at night for several weeks. Each patient was assessed at least 

1 year after surgery.  

Loss of MCPJ and proximal interphalangeal joint (PIPJ) extension before surgery, 2 to 

4 weeks after surgery, and at last follow-up was recorded, and the percentages of extension 

recovery were computed. We also recorded the operative time, complications, and 



recurrences. Recurrence was defined as regrowth of fibroblastic tissue under the scar with a 

return of the MCPJ flexion contracture. Disease extension, in contrast, was defined as fibrosis 

of previously unaffected areas indicating spontaneous spread of the disease outside the 

surgical site. 

The evaluation criteria were the absolute increase in extension range and the relative 

increase as a percentage of the initial extension deficit.  

 

Results 

We included 16 patients, 13 males and 3 females, who had a total of 17 palmar 

segmental aponeurectomy procedures with Z-plasty closure. The typical patient was a right-

handed retiree who had surgery on the fourth ray of the left hand. Mean age at surgery was 68 

years. Two patients had surgery for recurrences after needle aponeurotomy (patient #15) or 

extensive aponeurectomy (patient #17). The band was Y-shaped in 2 patients. Two rays of the 

same hand were treated during a single-stage procedure in 1 patient, and another patient had 

the procedure on both hands at an interval of 1 year. In all, surgery was performed on 20 rays. 

Most patients had Tubiana stage 1 or 2 disease (mean, 61.5°; range, 30°-120°) (Table 1) with 

a mean extension deficit of 47° (range, 30°-70°) at the MCPJ and 15° (range, 0°-60°) at the 

PIPJ. 

At the early post-operative evaluation, full MCPJ extension was achieved in 95% of 

patients and mean extension loss was 1.25° (range, 0°-25°) at the MCPJ and 11.3° (range, 0°-

60°) at the PIPJ (Table 2). The relative extension gain at this time point was 97% at the MCPJ 

and 23% at the PIPJ (Table 3). The PIPJ flexion contracture was improved in 50% of patients. 

Follow-up was 1 to 3 years (mean, 18.9 months) in 14 patients; the remaining 2 patients 

were lost to follow-up after the early post-operative assessment. A recurrence developed at 

the MCPJ within the first year in 2 (11.1%) cases, including 1 with no adverse impact on joint 



mobility (patient #5). Disease extension was common; thus flexion contracture of the PIPJ of 

the operated ray developed or progressed in 22.2% of cases.  

No complications were recorded: there were no instances of nerve injury, digital 

necrosis, haematoma, infection, or complex regional pain syndrome.  

Mean tourniquet time was 18 minutes. 

 

Discussion 

Palmar segmental aponeurectomy as described by Moermans [10] provides similar 

outcomes to those achieved by extensive aponeurectomy while having the low complication 

rates typical of minimally invasive techniques [5]. In a study of 56 patients managed using 

this technique combined with a C-shaped incision, full extension of the digit was achieved, 

the 1-year recurrence rate was 6%, and skin infection developed in only 2 patients [11]. 

Another study, of 40 hands, also managed with a C-shaped incision allowing excision of the 

nodule, produced a 37.1° increase in MCPJ extension with only 7 (17.5%) recurrences within 

1 year, impaired wound healing in 1 case, a flexion deficit in 2 cases, and a nerve injury 

repaired intra-operatively in 1 case [12]. Among our patients, 95% recovered full extension. 

Added Z-plasty closure produced a 75% increase in longitudinal skin length by taking 

advantage of the relative pliability of the skin on either side of the cord [13,14]. This 

minimises the skin complications seen with percutaneous techniques and decreases wound 

care duration. No complications were recorded in our patients. Work by Mc Grouther [15] on 

the pathophysiology of Dupuytren’s disease, as well as findings from two studies [16,17], 

suggest that the decreased tension on the scar achieved by the Z-plasty may decrease the risk 

of recurrence.  

 



Other minimally invasive techniques are available for patients with flexion contracture 

predominantly involving a MCPJ, including needle aponeurotomy. Collagenase injections 

were introduced more recently but are generally reserved for patients at more advanced stages 

of the disease. These percutaneous techniques have produced very good outcomes with a low 

rate of major complications [3]. In a study of 1013 digits managed using needle 

aponeurotomy, mean MCPJ correction was 99% immediately after the procedure and the 

complication rates were low, with 34 (3.4%) cases of impaired wound healing, 6 (1.2%) cases 

of transient neurapraxia, and 1 (0.1%) case of nerve laceration [18]. In another study, of 311 

digits, the increase in MCPJ extension was 79% and there was a single case of intra-operative 

nerve injury [19]. Phase II placebo-controlled trials of collagenase injection showed an 87.1% 

increase in MCPJ extension 30 days after the last injection [20]. The persistence of the 

abnormal tissue with these techniques explains the higher recurrence rates [18,19,21]. These 

minimally invasive methods carry a higher risk of skin complications (9% to 25%) during 

extension of the digit or at the injection site [5]. A meta-analysis showed that the number of 

complications after collagenase injection was at least 1 per patient [22] and did not correlate 

with disease severity [23]. These complications are minor but require a longer period of 

wound care, although the technique consists only in stab incisions. The injection of stromal 

vascular fraction after needle aponeurotomy may improve skin trophicity, thereby decreasing 

wound care duration [24]. 

Pre-operative adjustments are necessary to determine the placement of the Z-plasty 

incisions. The longitudinal length increase induced by the Z-plasty is equal to the decrease in 

the transverse direction. The need imposed by the strong contractures in Dupuytren’s disease 

to lengthen the skin by several centimetres may come into conflict with the limited reserve 

along the transverse dimension of the palm. The 60° angle was chosen as the best 

compromise, with a 75% ratio in both directions [25]. Combining several Z-plasties is useful 



to increase the lengthening when the MCPJ contracture is severe. The position of the Z-plasty 

is also important. Mc Gregor stated that the residual transverse scar should be positioned 

along the distal palmar crease [26]. However, the limited pliability of the palmar skin is an 

impediment to rotation of the flaps. In our experience, the skin integrated into the Z-plasty is 

more pliable and thicker when the incisions are positioned more distally, between the distal 

palmar crease and the crease at the base of the digits. The presence of a deep umbilication or 

adherent scar limits the ability to perform a Z-plasty, as it increases the risk of skin 

compromise. The application of these few rules is effective in avoiding the development of 

skin necrosis [27].  

Malingue’s plasty is a variant of the multiple Z-plasty that involves the exchange of two 

trapezoid flaps [28]. By recruiting the skin on the lateral side of the cord, this procedure 

increases the skin surface area by 46% without increasing the risk of cutaneous compromise. 

The recurrence rate of 10.3% was similar to the 11.1% rate in our population. Another skin 

closure technique that lengthens the skin is the Y-V plasty. No differences in recurrence rates 

have been demonstrated across skin plasty techniques [29].  

We extended the indications of palmar segmental aponeurectomy to MCPJ contracture 

combined with a PIPJ deficit if the Tubiana score was 1 or 2. Improving the PIPJ flexion 

contracture was not our main objective but was nevertheless achieved in 50% of cases. We 

also performed palmar segmental aponeurectomy in 3 patients with a Tubiana score of 3 for 

reasons of patient preference, patient age, and recurrence 2 years after primary surgery, 

respectively. All 3 patients reported being satisfied and having experienced improvements for 

their daily activities. 

The small sample size and limited follow-up duration in our study did not allow us to 

demonstrate a decrease in the recurrence rate with our surgical technique. A further study in a 

larger population and with a longer follow-up would allow an evaluation of this point. 



 

 

Conclusion 

We believe that palmar segmental aponeurectomy with Z-plasty closure is a valid 

therapeutic option for the treatment of Dupuytren disease. This technique is indicated when 

the flexion contracture predominantly involves the MCPJ. However, it may be suitable also 

when the cord limits the range of motion of the PIPJ in a patient who is not eligible for 

extensive aponeurectomy (due to patient preference, advanced age, or an early recurrence 

carrying a high risk of vascular injury). 
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Table 1: Main features of the 16 study patients 

 

Table 2: Extension deficits (°) at each time point 

MCPJ: metacarpophalangeal joint; PIPJ: proximal interphalangeal joint; DIPJ: distal 

interphalangeal joint 

 

Table 3: Short-term outcomes 

MCPJ: metacarpophalangeal joint; PIPJ: proximal interphalangeal joint 

 

 

 

 

  



FIGURE LEGENDS 

 

Figure 1: Z-plasty design 

A. All incisions are the same length and both angles are 60°; the result is 75% lengthening in the 

longitudinal direction 

B. Double Z-plasty: the longer incision resulted in increased longitudinal lengthening without 

increasing the transverse shortening 

 

Figure 2: Operative technique 

a) Before surgery: cord tethering the fourth ray of the left hand 

b) Pre-operative marking of the Z-plasty 

c) During surgery: visualisation of the cord 

d) Complete excision of the cord allows full extension of the digit. 

e) Initial flap position 

f) Spontaneous positioning of the flaps upon extension of the digit 

g) Tension-free skin closure 

h) Full extension of the metacarpophalangeal joint 







 Case # Age Gender Employment status Dominant hand Hand Finger(s) Tubiana stage

1 74 woman retired right right 4 1 (40°)

2 60 man technician right left 3 and 4 2 (65°) /1 (30°)

3 64 man retired right left 4 2 (40°)

4 70 man retired right left 4 1 (45°)

5 73 man retired right left 5 1 (30°)

6 70 man retired right left 4-5 Y 2 (50°)/ (80°)

7 64 man retired right left 4 2 (55°)

8 59 man company manager right right 5 3 (120°)

9 73 man retired left left 4 2 (90°)

10 63 man ambulance driver right right 4 2 (60°)

11 47 man machine operator right right 4 2 (50°)

12 65 man retired right left 4 2 (60°)

13 81 woman retired right left 5 2 (55°)

14 67 man truck driver right left 5 2 (85°)

15 86 man retired right right 4 3 (115°)

16 86 man retired right left 4 1 (45°)

17 70 woman retired right left 4-5 Y 1( 30°) / 3 (110°)



 Case # Affected digit(s)

Pre-op, 

extension deficit 

(°)

Post-op, 

extension deficit 

(°)

Extension 

deficit at last 

follow-up (°)

Follow-up 

duration 

(months)

MCPJ : 40 MCPJ : 25 MCPJ : 25

PIPJ : 0 PIPJ : 0 PIPJ : 0

MCPJ : 50/30 MCPJ : 0/0

PIPJ : 15/0 PIPJ : 15/0

MCPJ : 40 MCPJ : 0 MCPJ : 0

PIPJ : 0 PIPJ : 0 PIPJ : 0

MCPJ : 45 MCPJ : 0 MCPJ : 20

PIPJ : 0 PIPJ : 0 PIPJ : 10

MCPJ : 30 MCPJ : 0 MCPJ : 30

PIPJ : 0 PIPJ : 0 PIPJ : 0

MCPJ : 50/65 MCPJ : 0/0 MCPJ : 0/0

PIPJ : 0/15 PIPJ : 0/10 PIPJ : 0/10

MCPJ : 30 MCPJ : 0 MCPJ : 0

PIPJ : 25 PIPJ : 25 PIPJ : 25

MCPJ : 70 MCPJ : 0 MCPJ : 0

PIPJ : 50 PIPJ : 20 PIPJ : 30

MCPJ : 65 MCPJ : 0 MCPJ : 0

PIPJ : 25 PIPJ : 15 PIPJ : 15

MCPJ : 30 MCPJ : 0

PIPJ : 30 PIPJ : 15

MCPJ : 50 MCPJ : 0 MCPJ : 0

PIPJ : 0 PIPJ : 0 PIPJ : 0

MCPJ : 30 MCPJ : 0 MCPJ : 0

PIPJ : 30 PIPJ : 30 PIPJ : 60

MCPJ : 55 MCPJ : 0 MCPJ : 0

PIPJ : 0 PIPJ : 0 PIPJ : 20

MCPJ : 60 MCPJ : 0 MCPJ : 0

PIPJ : 25 PIPJ : 25 PIPJ : 25

MCPJ : 70 MCPJ : 0 MCPJ : 0

PIPJ : 20  DIPJ : 25 PIPJ : 10 PIPJ : 10

MCPJ : 45 MCPJ : 0 MCPJ : 0

PIPJ : 0 PIPJ : 0 PIPJ : 0

MCPJ : 30/50 MCPJ : 0/0 MCPJ : 0/0

PIPJ : 0/60 PIPJ : 0/60 PIPJ : 0/60
17

4th and 5th left,

Y
12

15 4th right 15

16 4th left 12

13 5th left 16

14 5th left 15

11 4th right 17

12 4th left 17

9 4th left 20

10 4th right  lost to follow-up

7 4th left 21

8 5th right 21

5 5th left 24

6
4th and 5th left,

Y
22

3 4th left 24

4 4th left 12

1 4th right 36

2 3rd and 4th left  lost to follow-up



 

 MCPJ PIPJ 

Pre-op. extension deficit 47° 15° 

Post-op. extension deficit 1.25° 11.3° 

Percentage extension gain 97% 23% 

 

 




