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The authors report their experience with the Sauvé-
Kapandji procedure for the management of post-
traumatic disorders of the distal radioulnar joint in
20 patients. The mean age was 39 years (range, 19 to
62 years), the mean duration of follow-up was 76
months (range, 60-97 months) and the mean time
interval between initial injury and the Sauvé-
Kapandji procedure was 24 months (range, 6-120
months). Postoperatively all patients experienced
relief of pain. Rotation of the forearm increased to
near normal values. The patients scored an average
of 77 points on the Modified Mayo Wrist Score
(range, 65-95 points). Three patients had an excellent
result, six had a good result, seven had a fair result
and one had a poor result. There were no major com-
plications. Fifteen of seventeen employed patients
had returned to work. Eighteen of nineteen patients
were very satisfied or satisfied by the result of
surgery. The procedure performed satisfactorily in
addressing posttraumatic problems of the distal
radioulnar joint, but must still be considered a sal-
vage procedure.

INTRODUCTION

Fractures of the distal radius may lead to chron-
ic derangement of the distal radioulnar joint result-
ing in ulnar pain, instability, subluxation, disloca-
tion and reduced grip strength and range of move-
ment (4,5,8,15). Malunion of the fracture itself may
lead to posttraumatic osteoarthrosis and positive
ulnar variance and further disruption of the intri-
cate anatomy of the region. The Sauvé-Kapandji
procedure and its modifications have demonstrated
considerable versatility in addressing a variety of

pathological conditions of the region (1,7,10,13,

14,18). It has been used in the treatment of rheuma-
toid arthritis of the wrist and distal radioulnar joint
(3,17), for Madelung’s deformity (4), for osteo-
arthritis of the distal radioulnar joint (12), and for
various posttraumatic disorders of the distal
radioulnar joint (2). In its classic form (7), the pro-
cedure consists of a) decortication and cancellous
screw fixated arthrodesis of the distal radioulnar
joint, b) resection of about 15 mm of the distal part
of the ulna including or excluding the periosteal
sleeve, and c) advancement of pronator quadratus
into the ulnar pseudarthrosis. There have been
many modifications of the procedure, including
tenodesis of the flexor carpi ulnaris to the distal
part of the ulnar shaft to avoid instability (8), partial
tenodesis of the extensor carpi ulnaris for the same
purpose (11), and concomitant radial osteotomy to
correct posttraumatic malalignment of the distal
radius (4), to name a few. It seems that many
authors regard a modified Sauvé-Kapandji salvage
procedure as first choice procedure for distal
radioulnar derangement after fractures of the distal
radius in the younger, active patient. Darrach’s
resection of the ulnar head or Bowers’ interposition
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arthroplasty may be reserved for the elderly patient
with low functional demands (8). While no prospec-
tive, randomised studies of treatment procedures of
posttraumatic disorders of the distal radioulnar
joint exists (5), we are still dependent upon descrip-
tive studies.

The current authors report a review of the Sauvé-
Kapandji’s procedure for posttraumatic radioulnar
derangement in 20 younger patients.

MATERIAL AND METHODS

The Sauvé-Kapandji procedure was performed in 20
patients with posttraumatic derangement of the distal
radioulnar joint between 1993 and 1997. The surgery
was performed by three senior hand surgeons, including
one of the authors (P.L.). There were five men and fif-
teen women. The mean age was 39 years (range, 19 to
62 years), and the mean duration of follow-up was 76
months (range, 60 to 97 months). The mean time inter-
val between initial injury and the Sauvé-Kapandji pro-
cedure was 24 months (range, 6 to 120 months).

Patients were considered for the Sauvé-Kapandji pro-
cedure if measures such as the administration of nons-
teroidal antiinflammatory medication and hand therapy
or occupational therapy had not relieved pain that was
localised to the distal radioulnar joint, managed instabil-
ity of the distal radioulnar joint or restored range of
movement of the wrist and forearm after fractures
involving the distal radius and the distal radioulnar joint.
Additionally, arthroscopic debridement of lesions of the
triangular fibrocartilage complex was performed in four
patients and corrective osteotomy of the distal radius or
ulna in three patients. Only patients with high demands
on hand function were considered candidates for the
procedure. 

The initial injury and treatment is documented in
table I.

At the time of the latest follow-up 17 of 20 patients
underwent full radiographic and clinical examination by
the authors. Two patients declined outpatient review, but
accepted interview by telephone. One patient had died of
unrelated causes. Preoperative data were obtained from
hospital records and confirmed by each patient. The
combined subjective and objective assessment of pain,
function, range of movement and grip strength was eval-
uated according to the Mayo Modified Wrist Score
(MMWS) (2). A score of 90 to 100 points was consid-
ered excellent, a score of 80 to 89 points was considered
good, a score of 65 to 79 points was considered fair, and

a score less than 65 points was considered poor. Pre-
operatively, no consistent clinical scoring was recorded.
Range of movement was recorded preoperatively. In
addition to the clinical assessment, the patients’ overall
satisfaction with surgery was recorded at the latest fol-
low-up. The range of movement was measured with a
goniometer and grip strength with a Base Line Hand
Dynamometer (Fabrication Enterprises Inc./Smith &
Nephew, Irvington N.Y.) with the humerus in neutral
abduction/adduction, the forearm in neutral rotation and
the wrist in neutral flexion/extension. Grip strength was
expressed as percentage of normal side. Postoperative
radiographs were assessed for length of the pseudarthro-
sis, collision between ulna and radius, ulnar variance,
solid union of the distal radioulnar joint, degeneration,
and signs of ossification within the pseudathrosis.

SURGICAL TECHNIQUE AND
POSTOPERATIVE MANAGEMENT

Surgery was carried out with the patient in the
supine position under general anaesthesia or
regional axillary block with tourniquet control.
Inflation pressure of the tourniquet was set at 100
mm Hg above the patients’ systolic blood pressure.
A dorsoulnar incision of about 6 cm was made over
the distal ulna, curving dorsally to the tip of the
ulnar head. Care was taken to avoid tension on the
dorsal sensory branch of the ulnar nerve. Sub-
periosteal dissection of the distal ulna was followed
by opening of the fifth extensor compartment to
expose the joint properly. The distal ulna was sta-
bilised by a towel clip or a Kirschner wire. Osteo-
tomy of the ulna was performed followed by exci-
sion of a 15-mm segment of the distal end of the
ulna. The radial sigmoid notch and the distal ulnar
articular surface against the radius were debrided
using rongeurs and small osteotomes. Final deci-
sion was made about the degree of ulnar shortening
to achieve a neutral or slightly ulnar-minus vari-
ance and the position was secured by one or two
Kirchner wires. The distal ulnar fragment was then
fixed to the radius by one or two cannulated 4.5
mm cancellous screws under fluoroscopic guid-
ance. If possible, cancellous chips were obtained
from the removed ulnar segment and inserted into
the sigmoid notch as an aid in solid fusion. Teno-
desis was performed in three patients to address
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instability of the distal ulnar stump. The capsule
was then repaired and the pronator quadratus mus-
cle was interposed into the osteotomy site.

Postoperatively the wrist was immobilised in a
bulky dressing and a below elbow cast. After two
weeks the dressing and sutures were removed in
the outpatient department, postoperative radi-
ographs were obtained and the patient was provid-
ed with hand therapist guidelines and a removable
wrist orthosis that was used additionally for 6 to 8
weeks. The patients’ exercises and progression was
supervised in the hand therapists’ outpatient clinic.

RESULTS

Clinical results

Preoperatively all patients had moderate or
severe pain in the region of the distal radioulnar
joint. At the latest follow-up three patients had no
pain in the region, eleven patients had mild and
occasional pain with flexion and extension of the
wrist, and five patients had moderate but tolerable
pain in the region. 

Preoperative grip strength had not been recorded
consistently. At the latest follow-up grip strength
averaged 77% (range, 50-100 %) of that on the
unaffected side. The mean pronation had improved
from 74º (range, 0-90º) preoperatively to 86º
(range, 46-90º) in the 17 patients available for clin-
ical examination. The mean supination had
improved from 43.5º (range, 0-80º) to 70º (26-90º)
at the latest follow-up examination. The range of
movement of pronation/supination had improved
by an average of 34º (range, -20-60) at the latest
follow-up examination. The preoperative flexion of
the wrist had averaged 42.3º (range, 0-65º), and the
preoperative extension of the wrist had averaged
50º (range, 0-80º). At the latest follow-up examina-
tion the values of the range of flexion/extension
remained substantially unaltered. Eight of 19
patients were very satisfied by the surgery, 10
patients were satisfied and one patient was not sat-
isfied by the end result. This patient scored a poor
result in the Modified Mayo Wrist Score (60
points). Postoperative radiographs in this patient
showed a positive ulnar variance and collision
between the ulnar styloid and the carpus and colli-

sion between the proximal ulnar stump and the
radius, and the patient had pain of movement and
reduced grip strength. 

Six patients experienced a painless “clicking”
sensation at the ulnar resection site in the extremi-
ty of the pronation/supination range of movement.
The 17 patients available for clinical examination
scored an average of 77 points according to the
Modified Mayo Wrist score (range, 65-95 points).
Three patients had an excellent result, six had a
good result, seven had a fair result and one had a
poor result of surgery (table II). Asked if they
would undergo a similar procedure in our depart-
ment if necessary in the future for the same pathol-
ogy and symptoms, 17 of 19 patients said that they
would, and two patients were not sure.

At the latest follow-up examination eight
patients had returned to their original occupation in
full capacity. Two patients had returned to original
occupation as secretaries but at 50% of the pre-
injury capacity. Five patients had been forced to
find employment in new occupations that were less
physically strenuous. Two patients had retired and
two patients were still unemployed.

Three patients underwent a second procedure. In
patient number 3 the ulnar stump proved unstable
and tenodesis was performed 18 months later. The
end result was an MMWS of 80. The primary ten-
odesis in patient number 14 was too tight and there-
by limiting rotation. After lengthening of the ten-
odesis the end result was excellent with a MMWS
of 90 points. Patient number 18 had clinical and
radiological collision between the ulnar stump and
radius. Fascia lata tissue was interposed after nine
months. The patient was unavailable to clinical
review but he was interviewed by phone and ex-
pressed satisfaction with the final result.

There were no major complications in the series.
One patient had a superficial wound infection that
resolved uneventfully by the administration of
antibiotics. Two patients had persistent sensory
changes in the area innervated by the dorsal cuta-
neous branch of the ulnar nerve.

Radiological evaluation

In two cases postoperative radiographs showed a
positive ulnar variance of 2.0 mm, and in one case
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a positive ulnar variance of 3.0 mm. In 14 cases the
ulnar variance was neutral or slightly negative. The
ulnar pseudarthrosis was open in all radiologically
examined cases, averaging a gap of 11mm. In three
cases there were radiographic signs of non-union of
the fusion at the distal radioulnar joint. However,
one of these patients had an excellent Modified
Mayo Clinic Wrist Score, one patient had a good
score and the third patient had a fair score. In one
patient mild reossification had developed in the
pseudarthrosis gap, but no solid bridging. However,
pronation was reduced to 46º and supination was
reduced to 52º. The patient had moderate pain in
rotation and had a poor Modified Mayo Wrist
Score (60 points).

DISCUSSION

Kapandji himself defined posttraumatic stiffness
and reduced range in the pronation/supination arc
of movement of the forearm associated with malu-
nited fractures of the distal radius as a major indi-
cation for the Sauvé-Kapandji procedure (7). Once
the distal radioulnar joint is destroyed as a result of
fracture in the region, it is unlikely that normal
anatomy or function can be completely restored,
despite refined diagnostics like magnetic resonance
scanning, arthrography or arthroscopy. Disorders
of the distal radioulnar joint may be of different
origin; incongruity because of postfracture shorten-
ing of the radius, lesions of the triangular fibrocar-
tilage complex, malunion of the ulnar styloid,
instability of the ulnar head in the radial sigmoid
notch and so forth. However, the treatment options
of a multitude of pathologies remain rather restrict-
ed; arthroscopic debridement, the Darrach resec-
tion, Bowers interposition arthroplasty and the
Sauvé-Kapandji procedure. The latter procedure
addresses pain arising from the distal radioulnar
joint by solid arthrodesis of the joint. It is able to
correct excessive positive ulnar variance by short-
ening of the ulna, and it can restore rotation of the
forearm by creating a pseudarthrosis (6).

Still, the current authors agree with Taleisnik (16)

and Carter and Stuart (2) that the Sauvé-Kapandji
procedure is a salvage procedure for very complex
problems of the distal radioulnar joint. In the cur-
rent series of posttraumatic disorders in younger

patients, the procedure yields satisfactory but not
infallible results. Only eight of 20 patients were
able to return to their former occupation in full
capacity. However, 15 of 17 employed patients had
returned to work, albeit not their original occupa-
tion in all cases. In the series reported by Carter of
41 patients with posttraumatic disorders of the dis-
tal radioulnar joint, two-thirds of the employed
patients were able to return to work. In Carter and
Suart’s series, most patients (86%), stated that they
would have the operation again (2). In the current
authors’ series, 89% of the patients would have the
surgery performed again for similar pathology and
symptoms. Eighteen of 19 patients in the current
series were very satisfied or satisfied by the result
after a mean duration of follow-up of 76 months.
Mean postoperative pronation was 86º and mean
postoperative supination was 70º, which compares
favourably with most series (2,6,8,9,12). Preoper-
atively all patients experienced moderate or severe
pain in the region. Postoperatively, all patients
experienced relief from pain and no patients com-
plained of severe and disabling pain in the region.
In the current series grip strength averaged 77%
(range, 50-100%) of the unaffected side. However,
the restoration of grip strength of the current series
compares well with other studies of the Sauvé-
Kapandji procedure for posttraumatic derangement
of the distal radioulnar joint (2,8,9,12).

In the current authors’ experience, the Sauvé-
Kapandji procedure produces predictable results in
the management of posttraumatic derangement of
the distal radioulnar joint in this middle- to long-
term follow-up, although its status as a salvage pro-
cedure is unaltered by the results of this series. Pain
was effectively relieved in the majority of patients
and forearm rotation was restored to a near normal
range of movement. The procedure itself had no
major complications and remains the procedure of
choice in our clinic for management of posttrau-
matic disorders of the distal radioulnar joint, when
other measures have failed.
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