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Results of the Dubert procedure for chronic painful fracture–
dislocations of the fifth carpometacarpal joint. A report of 6 cases
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A B S T R A C T

Carpometacarpal (CMC) fracture–dislocations of the fifth ray are common. For chronic injuries, Dubert

proposed combining resection arthroplasty of the base of the fifth metacarpal (M5) with synostosis with

the fourth metacarpal (M4). Our aim was to evaluate the results of this procedure. Between 1994 and

2014, 7 men and 1 woman with an average age of 36 years (range, 27 to 45) were operated on. The right

hand was involved in 6 of the 8 cases. All patients had symptomatic osteoarthritis secondary to isolated

articular malunion and subluxation of the 5th CMC joint. Fusion was obtained right away in all 8 cases.

Six patients were evaluated with a mean follow-up of 93 months (range, 7 to 249). At the final

assessment, all patients reported a significant decrease in pain. The mean pain assessed by a visual

analog scale (VAS) was 0.6/10 (range, 0 to 5). Range of motion in flexion–extension of the M4-M5 block

ranged from 108 to 208. Grip strength remained reduced by 15% to 70%. All patients except one were

satisfied with the outcome. The technique described by Dubert is an effective method to relieve pain. By

fusing together M5 and M4, it preserves the length of the fifth ray and a certain adaptability of the palm

when gripping. However, it can be used only when the CMC joint of the 4th ray is healthy. This stabilized

arthroplasty is an effective and reliable technique for the treatment of symptomatic osteoarthritis

secondary to CMC fracture–dislocation of M5.
�C 2017 Published by Elsevier Masson SAS on behalf of SFCM.

R É S U M É

Les fractures-luxations carpo-métacarpiennes (CMC) du 5e rayon sont fréquentes. Au stade de

lésion ancienne, Dubert a proposé d’associer une résection arthroplastique de la base du 5e

métacarpien (M5) à une synostose avec le 4e métacarpien (M4). Le but de cette étude était d’évaluer les

résultats des cas réalisés dans le service. De 1994 à 2014, 8 patients ont été opérés pour des séquelles

douloureuses d’une fracture-luxation de la CMC du 5e rayon. Il y avait 7 hommes et une femme, de

36 ans (de 27 à 45 ans) d’âge moyen. Le côté droit était concerné dans 6 cas. La consolidation a été

obtenue d’emblée dans les 8 cas. Six patients ont été évalués avec un recul moyen de 93 mois (de 7 à

249). À la révision, tous rapportaient une nette diminution de la douleur avec une évaluation visuelle

analogique (EVA) moyenne de 0,6/10 (de 0 à 5). La mobilité en flexion–extension du bloc M4-M5 variait

de 10 à 208. La force était diminuée de 15 à 70 %. Tous les patients étaient satisfaits sauf un. La technique

de Dubert permet de soulager efficacement les douleurs. Par la solidarisation de M5 avec M4, elle

préserve la longueur du 5e rayon ainsi qu’une certaine adaptabilité de la paume. Mais elle nécessite que
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l’articulation CMC du 4e rayon soit préservée. C’est une technique efficace et fiable, avec des résultats

durables, pour le traitement de l’arthrose symptomatique secondaire à une fracture-luxation CMC

isolée de M5.
�C 2017 Publié par Elsevier Masson SAS au nom de SFCM.
1. Introduction

Carpometacarpal (CMC) fracture–dislocations of the 5th ray are
common [1,2]. The best treatment in the acute stage remains open
reduction and pin stabilization [1,3]. When the diagnosis is missed
or the injury undertreated, the resulting CMC osteoarthritis can
severely impair hand function [4–8]. Several CMC arthrodesis
techniques have been used to treat post-traumatic osteoarthritis
[1,9]. Arthrodesis alleviates pain however it compromises the
palm’s adaptability when gripping.

In 1994, Dubert [1] described a stabilized arthroplasty
procedure that preserves some M5 motion, thus partial adaptabil-
ity of the palm (Fig. 1). This procedure has three objectives:

� relieve pain through proximal resection of the base of the fifth
metacarpal bone. Resection of 5 to 10 mm is possible without
weakening the insertion of the extensor carpi ulnaris (ECU)
tendon;

� restore and stabilize the length of M5 by creating a proximal
diaphyseometaphyseal synostosis between M4 and M5;

� preserve partial M5 mobility, transferred from the 4th CMC joint
whose physiology is very close to that of the fifth CMC joint
[8,10,11] although its mobility is 50% less.

The aim of our study was to assess the results of this technique
used in 8 patients with post-traumatic osteoarthritis secondary to
an isolated fracture–dislocation of the 5th CMC joint.

2. Patients and methods

Between 1994 and 2014, 8 patients (7 men and 1 woman) were
operated on in our department because of painful chronic CMC
Fig. 1. The Dubert procedure: stabilized arthroplasty of the 5th CMC joint [1].
fracture–dislocation of the 5th ray. The right side was involved
in 6 of the 8 cases and in the 6 cases, it was the dominant side.
The 8 patients had an average age of 36 years (range, 27 to
45 years) at the time of procedure. Five patients performed
manual work, with four of them doing intensive hand activities.
Four patients had been operated at least once for the initial lesion,
two patients had received conservative treatment and the
two others had consulted several weeks after the initial injury
(neglected injury). Pain was the main complaint in all patients. It
was always associated with a loss of grip strength. The surgical
treatment was decided after failure of conservative management
(corticosteroid injection and bracing). The mean time elapsed
between the initial injury and the Dubert procedure was
10 months (range, 6 to 12), except in one case where it was
10 years.

The procedure was always performed as described by Dubert
[1]. Through a dorsal approach, the extensor tendons were
retracted and the adjacent sides of the metacarpal diaphysis of
the 4th intermetacarpal space were exposed, preserving the
interossei muscles as best possible. A corticocancellous graft,
harvested from the internal side of the iliac crest, was maintained
by pins or screws (three pins in 6 cases (Fig. 2), one pin and
two screws in 1 case and one proximal screw in 1 case).
Then, the proximal part of the 5th metacarpal, just upstream
of the ECU insertion, was resected. Postoperative brace im-
mobilization in the ‘‘intrinsic plus’’ position for 3 to 6 weeks was
carried out.

One of the 8 patients died and another one was lost to follow-
up. In these two cases, the review focused on information from the
medical file and the postoperative visit records until pin removal.
The other six patients were evaluated by an independent reviewer:
three were assessed in person and three answered a telephone
questionnaire. The average follow-up was 93 months (range, 7 to
249 months).

The preoperative data were extracted from the medical files,
based on the information recorded by the surgeon during the
initial consultation. The occurrence of postoperative complications
and any reoperations were documented. The following clinical
criteria were analyzed: pain on a visual analog scale (VAS), while
specifying its location and functional repercussions; hand func-
tion; grip strength measured in kgf with a Jamar dynamometer;
range of motion in the sagittal and frontal planes using a
goniometer. The overall outcome was estimated by asking the
patient whether they were satisfied.

On radiographs, we looked for the presence of intracarpal and
carpometacarpal arthritis, preoperatively and at review, and the
occurrence of bone fusion.

3. Results

The main findings from this study are summarized in
Table 1. Fusion was obtained right away in the eight cases. One
case of complex regional pain syndrome occurred with a favorable
outcome. In another case, a recurrent postoperative infection
occurred (case 4). This patient had a history of fracture–dislocation
associated with a serious skin wound and several metacarpal
fractures. This recurrent infection required several surgical
procedures with excision of the infected tissue and a new bone
graft for another metacarpal.



Fig. 2. Radiographs of a clinical case (No. 5). Chronic fracture–dislocation with subluxation, articular malunion and painful secondary osteoarthritis (a). Postoperative

appearance after resection of the M5 base and synostosis between M4–M5 with a corticocancellous graft maintained by three pins (b). Appearance at 197 months of follow-

up, after a punching action led to a distal fracture of the 5th metacarpal (c).

Table 1
Main findings from this study.

Age Sex Profession Side

involved

Dominant

side

Initial

treatment

Fixation HR

(month)

Complications Follow-up Pain

(VAS)

Function Strength (%) Back to work

1 45 M Artisan R R Untreated 3 pins 2 0 Dead – Good at

last FU

– Same work

2 40 M Heavy

manual worker

L R Untreated 3 pins 2 0 Lost to FU – Good at

last FU

– Same work

3 27 M Teaching assistant R R Conservative

treatment

3 pins 3 0 7 0 Good Good Same work

4 35 M Carpenter L R Surgical

treatment

3 pins 2 Recurrent

infection

20 3 Good Reduced Job change

5 27 M Employee R R Surgical

treatment

3 pins 3 0 249 1 Good Good (72%) Same work

6 41 W Housewife R R Conservative

treatment

3 pins 3.5 0 23 0 Good Good (85%) Same activity

7 34 M Heavy

manual worker

R R Surgical

treatment

2 screws +

1 pin

1.5 Insufficient

resection

106 5 Reduced Reduced (30%) Same work

8 40 M Butcher R R Surgical

treatment

1 screw 2 0 157 1 Good Good Same work

HR: hardware removed; FU: follow-up; VAS: visual analog scale.
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For the six evaluated patients, the average time between the
surgical procedure and final assessment was 93 months (range,
7 to 249 months). Pain decreased in every case. The VAS varied
between 0 and 3, except for one case where it was quantified as 5/
10. This latter patient (case 7) reported recurrence of pain and
functional impairment for some weeks after being satisfied with
the result for more than 8 years. Physical examination revealed
limited mobility and diminished grip strength (30%).



Fig. 3. X-rays of the case (No. 7) in which insufficient resection (a) led to recurrence of pain 8 years after the procedure (b).
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Flexion–extension range of the M4-M5 block varied from 10 to
20 degrees. The length of the 5th ray was preserved in all cases.
Functional opposition and mobility of the 5th finger was obtained
in all cases except one. Four patients reported good grasping
ability; in the 3 cases where it could be measured, it was reduced
15% to 70%.

Radiologically, bone fusion was achieved in all cases without
graft resorption (Fig. 2). In one case (case7), there was insufficient
resection or premature removal of the fixation hardware, a
rotational malunion and secondary formation of a neo-articulation
(Fig. 3).

Overall, amongst the 6 patients available for follow-up, five
were ‘‘satisfied’’ and one (case 7) was ‘‘unsatisfied’’ with the
outcome.

4. Discussion

The objectives of surgery in symptomatic chronic CMC
fracture–dislocation of the 5th ray are to eliminate pain, ensure
good stability and alignment, and preserve the functional range of
motion [8,12–15]. The technique described by Dubert can
effectively relieve pain. In our case series, all patients reported a
significant decrease in pain. The patient with a VAS of 3/10 had
severe damage to the whole hand with an infectious complication.
The patient with a VAS of 5/10 had deterioration of the result
8 years after the surgery, probably due to insufficient bone
resection of the M5 base or premature removal of the fixation
hardware, which led to formation of a neo-articulation that
became painful. Despite this outcome, the patient continues to
perform heavy manual labor without significant functional
impairment.

The Dubert procedure also avoids CMC arthrodesis of the 5th
ray that can stiffen the ulnar side of the palm [4]. The mechanical
link between M5 and M4 allows a partial motion of M5 and thus
certain adaptability of the palm when grasping [1,16]. Of course,
this technique can only be used when the 4th CMC joint is
preserved. We perform CMC arthrodesis [9] only when the 4th
CMC joint is also damaged. We do not perform resection
arthroplasty with tendon interposition as described by Gainor
et al. [17]; we think there is a significant risk of proximal migration
of M5 due to the ECU’s pulling force.

In our case series, the range of motion of the M4-M5 block in
flexion–extension varied from 108 to 208. Furthermore, our results
show that it prevents proximal migration of M5 and sustainably
maintains the length of the 5th ray. However, articular resection of
the M5 base must be sufficient and pins must be maintained at
least 2 months to prevent persistence or recurrence of the
symptoms as in one of our cases.

In brief, these good functional and clinical outcomes are
reflected by the fact that 5 patients out of 6 were satisfied with the
outcome. The only patient who was unable to resume the same
work was the one who initially had a complex hand injury.

5. Conclusion

The Dubert stabilized arthroplasty is an effective, reliable
technique for treating symptomatic osteoarthritis secondary to
isolated CMC fracture–dislocation of M5 in cases where conserva-
tive treatment has failed.
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