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Abstract

Purpose Radiocarpal dislocation fractures (RCDF) are rare injuries that usually occur in a violent trauma setting. Our work
aimed to analyze our patients’ functional and radiological results after surgery and identify potential medium- and long-term
complications while reviewing other series previously reported in the literature.

Methods We have performed a retrospective study over five years at our university hospital, eleven patients were selected,
and the mean follow-up was about 33 months. We used Dumontier’s and Moneim’s classifications for classifying the injuries.
All the patients underwent surgery followed by cast immobilization. The QuickDash score and Green O’Brien score modified
by Cooney were used to assess the functional result, while the radiological result was judged on standard wrist radiographs.
Results Out of the eleven patients, only one described a Dumontier type I radiocarpal dislocation; all the others were type
II. Following the Moneim classification, two patients were type II. Most cases showed posterior displacement. In 80% of
cases, the radiocarpal fracture-dislocation was combined with other bone or ligament injuries. All patients received surgical
treatment followed by cast immobilization for 45 days.

The mean loss of range of motion at the last follow-up was about 39%, keeping the arch intact in most cases. Quick dash
score was 29.54, and Green O’Brien’s score was 71.1. Three of the patients showed osteoarthritic remodeling.

Conclusion A careful clinical and radiological evaluation, followed by an anatomic surgical reduction of the articulating
surface of the distal radius, as well as the handling of the associated lesions, are major conditions for a satisfactory
clinical result.
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Introduction

Radiocarpal dislocations fractures (RCDF) are rare and
represent 0.2% of traumatic wrist injuries [1]. They generally
result from severe trauma. From an anatomical point of view,
it consists of a loss of contact between the radial glenoid
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and the proximal row of the carpus [2]. The displacement
in RCDF is usually dorsal, commonly associated with a
radial or ulnar styloid fracture, and exceptionally pure [3].
The most widely used classification is the one proposed by
Dumontier et al. in 2001 [4]. The treatment is often surgical,
consisting of reduction and osteosynthesis of the fractures.
A radiocarpal pinning may be necessary in some cases
in combination with a plaster cast or an external fixator
immobilization [5-7].

The purpose of our paper is to review the functional
outcome obtained according to the initial injury assessment
and the proposed treatment while revising the other series of
literature, in which the number of cases is often limited, to
improve the comprehensive management of this uncommon
entity of fracture-dislocation.
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Patients and methods

We conducted a retrospective study in our hospital from
March 2016 to February 2021; during this period, we
admitted eleven patients with RCDF. The exclusion criteria
were age under 16 years, the absence of an initial radiograph
documenting the dislocation, and displaced marginal fracture
of Lenteur and barton [8]. For the epidemiological data,
age; sex; and affected side were reported. The radiological
evaluation systematically included radiographs of the wrist
and hand in anteroposterior and side xray projections , with
the use of CT scans in five cases. After analysis of all bone
and ligament injuries, we categorized the patients according to
the classifications of Dumontier [4] and Moneim [9]. All our
patients were treated surgically, under locoregional or general
anesthesia, and using fluoroscopic guidance. The QuickDASH
[10] and the Green and O’Brien scoring modified by Cooney
[11] (Table 1) were both used to assess the functional
outcome. Given the unavailability of the Jamar dynamometer,
we compared the grip strength of both hands to evaluate the
strength loss. Standard radiographs were used to evaluate the
bone healing; the ulnar translation of the carpus measured by
the CUDR, Carpal Ulnar Distance Ratio (ratio of the distance
between the centre of the capitate head and the axis of the ulna
to the length of the third metacarpal, the normal value being
0.30 + 0.03. A decrease in this ratio corresponds to an ulnar
translation of the carpus); and the presence of radiocarpal,
intracarpal, and distal radioulnar osteoarthritis.

Result

The average follow-up at the time of the study was 33 months
(9-71months); most of the patients were males: nine males to
two females, the mean age was 34.4 years (21-54), all were
right-handed, the nondominant left side was affected only in
two cases. The injury was due to high energy impact: eight times
it was caused by a traffic accident, in two situations by falling
from a height, while only one case was due to a sports accident.
On admission, all patients suffered from pain and functional

disability. Two patients had paresthaesia of the median nerve
(Case No 3,7), and none showed a cutaneous opening.

All the patients had undergone standard radiography, and
five had undergone additional imaging by computed tomog-
raphy (CT). Based on Dumontier’s classification [4], ten of
our patients belonged to type II, and only one to type I, which
presented a minor detachment of the tip of the radial styloid
that did not exceed 1/3 of the radial glenoid (Fig. 1A). For
Moniem’s classification (Fig. 1B) [9], nine patients were in
group I and two in group II. The clinical and radiological data
and the following treatment are reported in (Table 2).

All patients were treated surgically by different operators.
After reduction by external manoeuvres under fluoroscopic
control, eight patients were treated by percutaneous pinning
of the radial styloid (Fig. 2); this procedure was associated
with the pinning of the ulnar styloid in case (No 11) due
to the considerable size of the detached fragment. Three
patients underwent open reduction. In (case No 2), a dorsal
approach of the wrist was used for the removal of the intra-
articular osteocartilaginous fragment blocking the reduction,
followed by pinning of the radial styloid. The patient (case
No 4) underwent open reduction of his radiocarpal disloca-
tion and the associated distal ulnar dislocation (DRU) via
the same approach (Fig. 3). The patient (No 8), the unique
Dumontier’s type I RCD, underwent an anterior surgical
approach after failed reduction by external maneuver; the
radio-scapho-capitate ligament complex was repaired with
sutures, with the stabilization of associated lunotriquetral
dislocation by pinning. Nine patients had a plaster cast
immobilization, and two had an anterior splint. The average
duration of immobilization was six weeks.

The QuickDash score [10] was 29.54 on average, and
the mean Green O’Brien modified by Cooney [11] was at
71.1: the overall results were satisfactory (Fig. 4), with three
good to excellent outcomes, six intermediate and two poor
(Table 3). All patients were able to return to work.

At the last follow-up, the radiological assessment
revealed radiocarpal osteoarthritis in three patients. In one
case, it was an aggravation of pre-existing osteoarthritis on
scaphoid malunion (case No 11). The second case (No 8)
was our unique Dumontier type I LRC. The third was the

Table 1 Green O’Brien Score

: . Points Pain (25 pts) Functional status (25 pts) Mobility arch Grip strength %
ratings modified by Cooney flexion extension 25 pts)
25 None Resumption of activity 120° or more 100
20 Mild Restriction of activity
15 Moderate Tolerable Able to work 91-119° 75-99
10 61-90° 50-74
5 31-60° 25-49
0 Severe Unable to work due to pain  0-30° 0-24

Excellent result: 90—100 points, Good: 90-89 points, Middle: 65-79 points, poor: <65 points
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Fig. 1 A Dumentier’s clas- A
sification ( type I: detachment

of the tip of radial styloid, type

II styloid fragment exceeding

1/3 of radial articular aspect). B
Moneim’s classification ( Group

I without carpal involvement,

Group II with carpal bone

involvement)

Type 1

Group I

patient (No 4) who showed distal radio-ulnar and intra-car-
pal osteoarthritis (Fig. 5). No ulnar translation was noted.
During the follow-up of our patients, one case of dener-
vation of the wrist was performed on a housewife (patient
No 8) who presented symptomatic radiocarpal osteoar-
thritis; and in one other case, arthrodesis of the wrist was
proposed (case No 4) given that the patient carried out a
manual job involving considerable force. All the clinical
and radiological results have been reported in Table 3.

Discussion
Radio-carpal fractures are rare [1]; their annual incidence

for us was 2.2 for a hospital facility that covers more than
2 million people. They concern young and active people,

Type Il

Group 11

and the average age was 34 years, comparable to other
series, 31 years in Dahmani’s series [12], 38 years for
Spiry [7], and 42 years for Cornu [9]. They often result
from a high-energy trauma: traffic accident or fall from a
height [4-7, 12, 13].

The clinical examination constantly reveals wrist
deformity and must look for a skin opening, which we
have not found in our patients, but described by several
authors [12, 14—16]. The neurovascular examination may
reveal the involvement of the median nerve, which was the
case for 18% of our patients; this incidence remains vari-
able depending on the series [6, 14, 17, 18], and the injury
is probably due to stretching of the nerve on the deformed
skeleton of the wrist; this injury is often regressive. Asso-
ciated tendinous damage is unusual; Le Nen et al. [18]
have described an avulsion of the ulnar extensor of the
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Table 2 Presentation of patients according to clinical and radiological data and the treatment carried out for each case

Patient No. Age  Mechanism Dumontier =~ Moneim Displacement Associated lesions Treatments
side /sexe classification classification
1 32/F  Traffic accident 1I 1 Dorsal Ulnar styloid RME, percutaneous RSP
Left
2 32/M Traffic accident II 1 Dorsal PMF RME, ESR
Right Posterior approach
3 39/M  Traffic accident 1I 1 Dorsal AMF, Ulnar styloid RME, percutaneous RSP
Right
4 29/M  Fall from height 1I 1 Dorsal PMF, DRU disclocation, RME, ESR, radiocarpal +
Left Ulnar styloid DRU pinning

Posterior approach
5 21/M  Traffic accident 1L 1 Dorsal 0 RME, percutaneous RSP
Right
6 50/M sport Accident 11 1 Dorsal PMF RME, percutaneous RSP
Right
7 54/M Fall from height 1I I Dorsal 0 RME, ESR
Right percutanée
8 25/F  Traffic accident I 1I Volar luno- triquetral dissociation ~ ligamentous repair+ luno-
Right triquetral pinning

Anterior approach
9 21/M Traffic accident II 1 Dorsal PMF RME, percutaneous RSP
Right
10 37/M  Traffic accident 1I 1 Dorsal PMF RME, percutaneous RSP
Right
11 45/M  Traffic accident 1T I Dorsal PMF, Ulnar styloid, scaphoid RME, percutaneous RSP+
Right malunion USP

PMF, posterior marginal fracture; AMF, anterior marginal fracture; REM, reduction by external manipulation; RSP, radial styloid pinning; USP,
ulnar styloid pinning; DRU, distal radio-ulnar joint

Fig.2 Front and side wrist radi-
ographs of case N°1 showing
radial and ulnar styloid fracture
with posterior radiocarpal dislo-
cation, followed by radiographs
after reduction of the disloca-
tion and percutaneous pinning
of the radial styloid
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Fig.3 Case N 1 wirst radiography at the 36th month of the trauma showing the absence of radiocarpal degenerations and the absence of ulnar
translation, followed by a clinical image showing the recovery of the articular rang of motion corresponding to a good functional result

Fig.4 Radiographs of the wrist
in front and in profile of case
N°4 showing the fracture of
the radial styloid with posterior
radiocarpal dislocation and
dislocation of the radioulnar
joint, followed by an image
showing the posterior approach
of the wrist with the rupture of
the capsulo-ligamentary tissue,
and finally the radiographs after
the reduction of the dislocation
and the pinning

carpus and a rupture of the extensor digiti quinti proprius
in their series.

Standard radiographs allow the diagnosis, but it is also
essential to differentiate between the radial styloid fracture
with a horizontal line that occurs with radiocarpal disloca-
tion; and the partial sagittal fractures of the distal radius [6],
as well as the displaced marginal fractures of Barton and
Leteneur [4, 8, 19].

RCFD with posterior displacement is the most frequent
form [4, 6, 7, 12—-14] and was about 90% in our series. The
simple form of RCD is exceptional [3, 4, 6, 7, 12—14]. Besides
the nearly constant radial styloid fracture, 81% of the patients
showed other associated bone lesions, especially a posterior
marginal fracture in 63.6%, a rate of association similar to
other series in the literature [12, 13, 18], and the ulnar styloid
fracture in 36.6%. The association of intracarpal lesions is
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Table 3 Presentation of the functional and radiological result for each patient as well as related complications and their management

Patient No Months of Green O’Brien Quick DASH Osteoarthritis Ulnar translation Management of complications
follow-up

1 61 Excellent 17 - - -

2 71 Middle 31 - - -

3 48 Middle 29 - - -

4 22 Poor 47 + - Wrist arthrodesis + sauvé-kapend;ji

5 66 Excellent 15 - - -

6 51 Middle 28 - - -

7 36 Good 22 - - -

8 27 Poor 40 + - Wrist denervation

9 30 Middle 29 - - -

10 33 Middle 32 - - -

11 9 Middle 35 + - -

Fig.5 X-ray of the wrist and
corn of case N°4 at the 18th
month of the trauma showing
the presence of radiocarpal and
intracarpal osteoarthritis, fol-
lowed by clinical image show-
ing major limitation of articular
rang of motion corresponding to
a poor functional outcome

inconstant; the incidence varies from one series to another:
Girard [6] and Le Nen [18] did not report any patients, Cornu
[13] did not specify in his series, Dahmani [12] reported 11%,
Spiry [7] in his series of 41 patients reported 22%; we note
18% in our series. Distal radio-ulnar dislocation is a rare asso-
ciation; we only found one case, Cornu [13] reported two,
and Girard [6] reported one case that went unnoticed initially.

@ Springer

RCFD has been classified based on two classifications,
the most widely used is that of Dumontier [4] and Moneim’s
[9], which completes the Dumontier classification ignoring
intracarpal injuries. However, none of the registered
classifications take into consideration the involvement of
the distal radioulnar joint, despite a very high prognostic
impact of this injury.
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Forty-five percent (45%) of our patients had further imag-
ing using computed tomography (CT). In our opinion, it is a
simple and available examination that allows a better under-
standing of the bone damage, evaluates the comminution of
the marginal fractures, and identifies disorganization of the
Gelula’s lines in the carpus; or a distal radio-ulnar incongru-
ence, as well as detecting a minor bone detachment, permit-
ting better planning of the treatment. However, it should not
lead to a delay in the treatment. Some authors recommend
a preoperative arthro-scanner [20]; or emergency MRI [21]
to search for intracarpal lesions, although the gold standard
is still dynamic fluoroscopic imaging.

Regarding therapeutic management, opinions vary
widely across the literature, with different interpretations
of the results by each author, leading to sometimes con-
troversial conclusions. Many authors have reported good
results of orthopaedic treatment alone, which consists of a
non-surgical conservative treatment by a closed reduction
of the dislocation by external maneuver followed by a plas-
ter cast immobilization and pain management [9, 22-25],
but none of those cases were associated with intracarpal
lesions. Orthopaedic management holds a limited place
when it allows an anatomical reduction, but there is a sig-
nificant risk of secondary displacement; indeed, Gerard [26]
described five secondary displacements out of six orthopae-
dic reductions.

For some authors, surgery is reserved for reduction fail-
ures and/or the presence of intracarpal lesions [27, 28],
whereas others advocate surgical treatment for all RCFDs
[15, 17,26, 29], recommending orthopaedic reduction with
osteosynthesis of the radial styloid, and a contention of
either plaster cast or an external fixator.

Dumontier’s classification [4] is of interest coming to
surgical management. For type Il RCDF, Dumontier suggests
a reduction by dorsal approach and fixation by pinning or
screwing associated with immobilization by an external fixator
or plaster. For several authors [6, 7, 12, 13], an incision seems
unnecessary if satisfactory reduction of the radial styloid is
obtained by external maneuvers, allowing percutaneous
osteosynthesis, which was the case for eight of our patients.
Moneim [9] completed Dumontier’s classification by bringing
attention to the intracarpal lesions neglected by the latter;
untreated lunotriquetral injuries and scapholunate disjunctions
evolved into radiocarpal osteoarthritis, with a poor functional
outcome; whereas intracarpal lesions stabilized by open
pinning using a combination of both anterior and posterior
approaches had a better outcome. In our series (case No 11)
was classified as Moneim type II due to his neglected scaphoid
malunion, and he was treated without associated procedure
in the carpus, at the last follow-up (9 months), he showed
signs of radiocarpal osteoarthritis, but his wrist remains
asymptomatic except for the limitation ROM comparable to
the rest of the patients.

Dumontier’s type I RCD suggests a disruption of the ante-
rior radiocarpal capsuloligamentous complex, leading to a
disorganization of the carpus and pathological ulnar transla-
tion in the absence of repairing. Dumontier proposes a volar
approach for this type, with a suture of the radiolunate and/
or radioscapho-capitat ligaments; and a radiolunate pinning
or an external fixation to protect the ligamentous suture.

For Spiry [7], a dorsal approach for the removal of intra-
articular osteocartilaginous fragments, and a capsuloliga-
mentary repair, along with a radioscaphoid and radiolunate
pinning kept for two months, seems to be sufficient, While
Cornu [13] has not performed any capsuloligamentary repair
on any of the patients of his series, including the three cases
of type I, and has reported satisfactory outcomes, leaving the
question of capsuloligamentary repair in type I a subject of
controversy regarding the necessity of repair as well as the
choice of the approach.

In addition, this reparation only allows the control of
ulnar translation without any effect on the development of
radiocarpal osteoarthritis [6]. The type I RCD in our series
(case No 8) benefited from an open palmar capsuloligamen-
tary repair with lunotriquetral pinning for associated inju-
ries, without radiolunat pinning. After nine months of fol-
low-up, neither ulnar translation nor residual instability was
registered; however, symptomatic radiocarpal osteoarthritis
was noted, for which the patient benefited from a procedure
of wrist denervation. Based on our results, we cannot com-
ment on the necessity or otherwise of ligament repair, given
the rarity of type I in our series and the literature in general.

Distal radioulnar dislocations should be carefully sought
and stabilized by pinning. If left untreated, these lesions pro-
gress to distal radioulnar osteoarthritis, which is associated
with a poor outcome [6, 7, 12, 13]. In our series, the case
(No 4) was similar to the patient reported by Jardin [30],
who presented with RCFD type II with distal radio-ulnar
dislocation, despite the proper initial management, the evo-
lution was towards radiocarpal and radio-ulnar osteoarthritis
and a poor clinical outcome; so radiocarpal arthrodesis with
Suave-Kapandji procedure was proposed for the patient.

In terms of clinical outcome, we noted an average loss of
joint range of motion of about 39%, with preservation of the
functional arch for the majority of patients without osteoar-
thritic remodeling, the average QuickDASH score was 29.54
and the Green O’Brien scoring modified by Cooney of 71.1,
comparable to other literature series (Table 4).

Regarding the radiological evolution, three cases (27.2%)
of radiocarpal osteoarthritis were found (cases No: 4, 8, 11).
This rate of radiocarpal arthrosis varies in the literature from
11 to 83%; Dahmani reports 22.2%, Girard 25% [6], Yuan et al.
found 31% [5], Conru 42.8%, Le Nen et al. [18] presented 83%.
This variation can be explained by the variable rates of the
associated lesions, particularly the intracarpal ones, and the
therapeutic attitude adopted differently in each series.
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Table 4 Presentation of the global functional results of our series and
comparison to other series of literature

Series QuickDASH Green O’Brien
Cornu [13] 25,6 (4,54-40.,9) 75

Spiry [7] 23,17 (0-59.09) -

Dahmani [12] - 68,7

Girard [6] - 58,57

Our series 29,54 71,1

A radiocarpal arthrodesis was necessary for a second
time for six patients in Spiry’s series (14.63%), one of those
following pseudarthrosis of the scaphoid and five following
ulnar translation. Of the six cases, three also showed
comminuted marginal fractures. For Le Nen [18], one patient
needed a Suave kapandji for distal radio-ulnar osteoarthritis
on neglected dislocation.

After analyzing both our findings and those of the literature,
it appears that the prognosis of RCDF is related to the existence
or not of involvement of the distal radioulnar joint, intra-carpal
lesions, and initial skin or nerve involvement [9, 15, 28].
Radiocarpal osteoarthritis may be secondary to a malreduction
of the radial styloid, to imperfect healing of the radiocarpal
caspulo-ligamentous tissue resulting in ulnar translation, and
to osteo-chordal injury during the initial trauma.

Conclusion

Radiocarpal fracture dislocation are rare and not easy to
manage. The initial radiological analysis is a fundamental
part of the management; the involvement of the distal
radio-ulnar joint and intra-carpal lesions left unnoticed and
untreated undoubtedly leads to poor outcomes. The available
classifications are helpful but seem to be incomplete in terms of
description of associated lesions with a prognostic importance
such as distal radio-ulnar involvement and marginal fractures.
For type II, the management is pretty much the same for all
of the authors, it consists of an anatomical reduction of the
radial styloid with stabilization of the intracarpal and distal
radioulnar lesions if present, for type I, there is no consensus on
the necessity of repairing the radiocarpal capsuloligamentous
complex nor on the approach in case of its repair, which is
likely due to the scarcity of this variant of RCD.
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