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This prospective study describes the outcome of ulnar shortening performed on 32 wrists with early
osteoarthritis of the distal radiounlar joint (DRUJ) in an attempt to change the contact area
between the ulnar head and the radial sigmoid notch. By changing the contact area, we attempted to
relieve pain, while maintaining the function of the DRUJ. The mean age of the patients was 34
years, and the mean follow-up was three years and two months. The wrists were graded by the
patients’ self-assessment of satisfaction and by a clinical wrist rating that assessed pain, functional
status, range of motion, and grip strength. In terms of self-assessment, 16/32 patients were very
satisfied, with complete pain relief. Of the 32 patients, 26 said that they would have surgery again if
circumstances were similar. The postoperative wrist ratings were 7/32 excellent, 11/32 good, 9/32
fair, 5/32 poor. The most frequent postoperative complaint was plate irritation.
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Fig 1 The proximal aspect of the ulnar head has developed a lip with
a corresponding groove in the sigmoid notch of the radius.
There was continuous grinding in this patient’s DRUJ. With
permission, The Christine M. Kleinert Institute for Hand and
Microsurgery, Inc.
INTRODUCTION

In contrast to the treatment of distal radioulnar joint
(DRUJ) instability, the treatment of osteoarthritis of the
DRUJ, with or without instability, has received little
attention (Bowers, 1992; Dell, 1992; Faithfull and Kwa,
1992; Tsai et al., 1993).

The major symptoms of osteoarthritis of the DRUJ
are pain during movement, limitation of movement,
weakness of grip strength (especially when lifting),
popping, grinding, and disability during activities of
daily living. Radiographs and bone scans are useful
imaging studies, but the most important diagnostic test
is palpable grinding of the DRUJ while pronating and
supinating the joint. The relief of symptoms after
injection of 1ml of Xylocaine into the DRUJ will
confirm the diagnosis. Loss of cartilage in the DRUJ
will cause a lip to develop at the proximal aspect of the
ulnar head (Fig 1), which will result in continuous
grinding.

An ulnar shortening osteotomy has been used to treat
symptomatic tears of the triangular fibrocartilage
complex (TFCC) with concomitant positive ulnar
variance, ulnar impaction syndrome (Loh, 1999; Milch,
1926; Hulsizer et al., 1997), lunotriquetral ligament tear
and ulnar impingement syndrome (Bowers, 1992;
Cooney et al., 1994; Dell, 1992; Milch, 1926; Scheker
et al., 1994). The procedure retains the integrity of the
triangular fibrocartilage (TFC) and the ligamentous
attachments of the TFCC, and tightens them to enhance
stability of the DRUJ.

The purpose of this prospective study was to assess
the results of ulnar shortening osteotomy (changing the
contact between the radial sigmoid notch and the ulnar
head) in 32 wrists in patients with painful early
osteoarthritis at the DRUJ, with or without ulnar
abutment, TFCC tears, or instability.
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PATIENTS AND METHODS

Between 1989 and 1998, 92 ulnar shortening procedures
were performed for a variety of diagnoses and clinical
complaints. Thirty-two of these were for post-traumatic
osteoarthritis at the DRUJ. Patients with proximal
radio-ulnar joint arthritis or rheumatoid arthritis cases
were excluded. Nineteen women with a mean age of 37
years (range, 21–57) and 13 men with a mean age of 30
years (range, 18–50) were included. The average follow-
up was three years and two months (range, 13 months–6
years and 2 months).

The mechanism of injury was a fall (12), twisting (six),
crush (five), sport (three), motor-vehicle collision
(three), and lifting (three). Indications for surgery were



Table 1—Postoperative clinical wrist rating scores in all 32 patients and

the 22 workers’ compensation cases

Clinical wrist rating Score All patients Workers’
compensation

Excellent 91–100 7 1
Good 80–90 11 9
Fair 65–79 9 8
Poor 565 5 4
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pain during use of the DRUJ, popping, weakness,
TFCC tenderness, grinding, and loss of range of
motion that had failed to respond to non-operative
treatment.

Imaging included pre- and postoperative postero-
anterior (PA) and lateral radiographs and bone scans.
Less than half of the patients had a CT scan of the
DRUJ. Ulnar variance was measured by a single
observer, using the method of perpendiculars. The
average of two independent measurements was used.

Clinical symptoms of pain with use, weakness,
tenderness, popping, grinding and loss of motion were
exacerbated at the extremes of movement. Clinical
assessment was based on the modified Green and
O’Brien (1978) wrist rating used in previous studies
(Cooney et al., 1987; 1994). We also evaluated the lifting
capacity in neutral, pronation and supination. Patients
were asked to assess their pain level and functional
status. They were also asked if they would consider
having surgery again if circumstances were similar. They
were asked to consider pre- versus postoperative pain,
recovery, and use of the hand and wrist when deciding
whether they would have surgery again.

SURGICAL PROCEDURE

The surgical procedures were all performed by the same
hand surgeon. Under general or regional anesthesia a
longitudinal dorsal incision was made over the distal
third of the ulna. Care was taken to avoid trauma to the
dorsal branch of the ulnar nerve. The muscular fascia of
the forearm was incised, exposing the flexor carpi ulnaris
and extensor carpi ulnaris tendons. The ulna was
exposed between these muscles, and a 2.7mm, six or
seven hole dynamic compression plate (DCP) or low
compression dynamic plate (LCDP) was used initially
on the palmar surface of the ulna after an oblique
osteotomy. In the last 19 cases, an oblique cutting guide
(RayhackTM Creative Medical Designs, Tampa, FL)
was used to facilitate the ulnar shortening procedure.
Approximately 2.5mm of the ulna was resected.
Compression was generated by the plate and its screws,
and an additional lag screw was applied across the
oblique osteotomy. The forearm was put through a
range of motion sequence and the DRUJ was visualised
to ensure that there was no further popping or grinding
with pronation and supination. Postoperative immobi-
lisation in a long-arm splint and long-arm cast was
maintained for four to six weeks. Sutures were removed
two weeks after surgery and the long-arm splint was
changed to a long-arm cast for the rest of the
immobilisation period. A removable wrist splint or a
further cast was used until fracture healing was
confirmed by X-rays. Range of motion exercises were
then started. A wristlet splint was used for protection
between exercises.
RESULTS

The wrist rating scores based on pain, functional status,
range of motion, and grip were 7/32 excellent, 11/32
good, 9/32 fair, and 5/32 poor. The mean lifting capacity
postoperatively was 7 (range, 4 –18) kg, compared with 5
(1–17) kg preoperatively. In terms of self-assessment,
16/32 patients were very satisfied, with complete pain
relief. Only one patient was very dissatisfied with no
pain relief. Of the 32 patients, 26 said that they would
consider having surgery again if circumstances were
similar.

Of the 32 patients reviewed, 22 of them were workers’
compensation cases. Although the results were generally
poorer in workers’ compensation cases, the differences
did not reach statistical significance.

Radiographs taken after surgery were measured for
ulnar variance. Three patients were scored as neutral
and 29 patients as negative with a mean negative ulnar
variance of 3mm (range, 1– 6mm).

Secondary procedures were necessary in six cases:
three carpal tunnel releases, one Guyon’s canal release,
and two DRUJ ligament reconstructions. The main
complications were nonunion (3), reflex sympathetic
dystrophy (1), infection (1) and ulnar nerve neuritis (1)
in 6/32 operations. The patient with reflex sympathetic
dystrophy had a poor result, the patient with infection
had a good result, the patient with ulnar nerve neuritis
had a good result and, of the three cases with non-union,
two had good results and one a fair result. The
complications were treated as follows: physical therapy
for reflex sympathetic dystrophy and ulnar neuritis,
antibiotics for infection, and bone graft for non-union.

The most frequent complaint reported by patients was
plate irritation. The plates were removed in ten cases
and according to the wrist rating scores, one had an
excellent result, three good, four fair, and two poor.

DISCUSSION

Several arthroplasty techniques have been used for
painful osteoarthritis of the DRUJ, including ulnar head
resection (Darrach, 1913), resection of the distal ulna
(Bell et al., 1985), fusion and resection of the distal ulna
(Kapandji, 1986; Zachee et al., 1994), the wafer
procedure (Feldon et al., 1992), hemiresection interposi-
tion (Bowers, 1985; Imbriglia and Matthews, 1993), and
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matched resection arthroplasty (Watson et al., 1986;
Bain et al., 1995). Many of these procedures result in
partial or total obliteration of the distal radioulnar joint.
Although good results have been reported (Watson and
Gabuzda, 1992) they are usually based solely on range
of motion, and do not include grip strength assessments
or lifting strength against gravity, which is an important
function of the DRUJ. Procedures that remove the ulnar
head partially or totally may be complicated by the
development of painful ulnar impingement and weak-
ness when the patient lifts objects because the ulna
stump makes contact with the distal radius on its ulnar
side (Kauer, 1992; Lees and Scheker, 1997). Ulnar
translation is inevitable when the action of lifting is
performed with the forearm in neutral rotation.

Ulnar shortening osteotomy has been advanced as a
means of treating TFCC tears with or without instability
and ulnocarpal impingement. However, experience has
taught us that preservation of the DRUJ is important
for a good clinical outcome in patients with early
osteoarthritis. We have obtained good and excellent
Fig 2 (a) The area of contact before surgery shows a lip in the ulna
head. (b) The area of contact has changed after the ulnar
shortening procedure. With permission, The Christine M.
Kleinert Institute for Hand and Microsurgery, Inc.
wrist rating scores and very satisfied or satisfied, self-
reported scores in spite of the warning of Loh (1999)
that ulnar shortening should not be recommended when
there is degeneration of the DRUJ. We do not advocate
ulnar shortening when all the cartilage has been worn
away, as in very advanced cases of osteoarthritis of the
DRUJ. However when there is still some cartilage on the
distal part of the ulnar head, ulnar shortening will
change or adjust the contact area between the sigmoid
notch of the radius and the seat of the ulnar head
(Fig 2). Ulnar shortening not only changes the contact
area between the radius and the ulna, but also tightens
the ligaments connecting the radioulnar and ulnocarpal
joints. The tightening of these ligaments may also
improve mild DRUJ instability. Most importantly,
ulnar shortening osteotomy reduces the axial force
across the TFC but maintains the lifting capacity
against the force of gravity which is the main function
of the DRUJ.
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