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Five cases of symptomatic acquired positive ulnar variance are described. All cases occurred due to
premature physeal closure of the growth plate in teenage girl gymnasts. All cases demonstrated ulno-
carpal impingement, for which we describe a clinical test.

Arthroscopic assessment of the wrist allowed us to assess the integrity of the TFCC (triangular
fibrocartilaginous complex) and decide on the most appropriate surgery. Two patients needed distal
ulna recession and one needed shaving for a TFCC perforation, with a good result.
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Distal radial physeal closure may arise from several
aetiologies (Wood and Rothberg, 1991). Traumatic
causes are well documented (Zehnter et al, 1990; Lee et
al, 1984), but are always associated with a fracture.

We present five cases from two centres of “gymnast’s
wrist”, in which excessive repetitive compression loading
would appear to have resulted in premature closure of
the radial physis and differential growth of the radius
and ulna leading to positive ulnar variance and abutment
or impingement. In the active gymnast triangular
fibrocartilaginous complex (TFCC) tears may need
treatment (Mendelbaum, 1989).

All patients had ulnar wrist pain and a radiographic
finding of a long ulna relative to the radius known as
positive ulnar variance (Hultén, 1928). We describe a
clinical test for ulnar impingement and describe an
approach to treating such wrists.

CASE REPORTS

Case 1

A 13-year-old girl who represented her county at
gymnastics presented with a six-month history of aching
in the left wrist. There was no significant traumatic
episode with no significant past history. She appeared fit
and healthy otherwise.

On examination, she had a full range of wrist
movement. However, pain was elicited when the ulna
was held down, the wrist deviated ulnarwards and the
forearm supinated (Fig. 1).

Radiographs of the wrist (Fig. 2) revealed a positive
ulnar variance of 2.5 mm. Wrist arthroscopy revealed
mild chondromalacia of the lunate and triquetrum with
a partial tear of the ligament of Testut. The triangular
fibrocartilaginous complex (TFCC) was intact. A distal
ulnar recession was carried out, excising a 3 mm segment.
At the last follow-up 20 months post-operatively she is
symptom-free and participates in gymnastics at her
previous level.

Case 2

An 18-year-old girl, who was very keen on gymnastics in
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Fig. 1

Ulno-carpal impingement test.

her schooling years, presented with a two-year history of
aching in the right wrist.

There was no specific history of trauma to the wrist.
On examination she had a prominent ulnar head and a
full range of movement apart from ulnar deviation. The
clinical test for ulno-carpal impingement was positive.

Radiographs showed an 1 1 mm positive ulnar variance
(Fig. 3). Wrist arthroscopy indicated an intact TFCC
with mild degeneration of the ulno-triquetral joint. A
distal ulna recession was performed with a good resuit.
At the last follow-up 14 months later she had complete
painrelief and improved ulnar deviation. She participates
in all sporting activities.

Case 3

A 19-year-old girl presented with a two-month history of
ulnar wrist pain. She performed gymnastics at a compet-
itive level over several years, with training sessions of
four to eight hours per week. Physical examination
revealed prominence of the ulnar head with painful ulnar
deviation.

Radiographs demonstrated positive ulnar variance of
Smm and a trombone-like appearance of the distal
radius. Since she discontinued sports, her symptoms have
reduced and she prefers to wait for further treatment. At
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Fig. 2 Case 1. Positive ulnar variance of 2.5 mm with a type I distal
radio-ulnar joint.

the last follow-up after 24 months the symptoms remain
stable and she has opted not to have surgery.

Case 4

An 18-year-old female gymnast with bilaterally painful
wrists presented with prominent ulnar heads, and painful
pronation, supination and ulnar deviation.

Radiographs revealed a positive ulnar variance of
2mm, She has stopped her training and competitive
sessions. Over the last five years, the symptoms have
remained static, and she has deferred surgical treatment.

Case 5

A 16-year-old high-level gymnast (more than 16 hours/
week) presented with a painful left wrist. Clinical
examination demonstrated a prominent ulnar head and
limited/painful extension.

Radiographs revealed a 2 mm positive ulnar variance
and a disturbance of the distal radial physis.
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Fig. 3 Case 2. Positive ulnar variance of 11 mm with a type III distal
radio-ulnar joint.

MRI showed synovitis of the distal radio-ulnar joint,
thinning of the TFCC and a possible central tear.

Arthroscopy showed a central TFCC perforation,
which was shaved. After 15 months the pain had
disappeared completely and the patient had returned to
gymnastics.

DISCUSSION

Premature epiphyseal closure of the distal radius leading
to a positive ulnar variance has previously been described
(Darrow et al, 1985), but the authors did not define the
cause. More recently, Mendelbaum et al (1989) investi-
gated wrist pain in University gymnasts, defining the
cause and detailing the investigation and treatment of
TFCC tears, which were the main cause of pain in his
group of gymnasts.

Gymnasts’ wrists are often subjected to repetitive and
excessive axial compression from the hand-stands and
flick-flacks (repeated backward somersaults) they are
required to do, as was true of our patients. It is suggested
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Fig. 4 Treatment options. (a) Bower procedure. (b) Wafer procedure. (c) Distal ulnar resection.

Fig. 5 Distal radio-ulnar joint varieties. Type I: vertical, type II: oblique, type II1: reverse.
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that this may cause inhibition of apophyseal growth or
premature fusion of the radial growth plate and subse-
quent development of positive ulnar variance (Mendel-
baum et al, 1989).

In the normal wrist at neutral variance, 80% of the
axial load is distributed to the radius and 20%, to the ulna.
With a positive ulnar variance of 2.5 mm, the load borne
by the ulna increases to nearly 40%, (Palmer and Werner,
1984).

Furthermore, the ulno-carpal axis is poorly structured
for rotational movements (Vesely, 1967). Therefore,
positive ulnar variance can lead to two problems: an
increase in the compressive load between the ulna and
triquetrum; and compression of a thin and relatively
unstable TFCC between these two bones, possibly
resulting in TFCC tears and degenerative changes
(Mendelbaum et al, 1989).

The clinical test for ulno-carpal impingement is based
upon the principle that in ulnar deviation with the ulnar
head fixed in relation to the triquetrum, pronation and
supination stress the ulnar/TFCC/triquetral joint and
chondromalacia and/or TFCC tears are stressed directly,
giving rise to pain.

In all our cases, problems in relation to the distal radio-
ulnar joint have been previously excluded by compressing
the radius and ulna firmly against one another at the level
of the joint and simultaneously performing pronation
and supination, and by performing pronation and
supination with the thumb over the distal radio-ulnar
joint and the wrist in radial deviation.

The radiographic diagnosis of ulnar variance is best
demonstrated by a postero-anterior wrist X-ray (Hultén,
1928).

The management of symptomatic ulno-carpal impinge-
ment involves treatment of ulna abutment and any
secondary effects, including TFCC tears and chondrom-
alacia. The traditional method of treating an ulnar
abutment—excision of the distal end of the ulna—has
today been superceded by a distal ulnar recession,
especially in the young patient (Fig. 4c) and this has the
advantage of maintaining radio-ulnar and ulno-carpal
stability (Darrow et al, 1985). Alternative procedures
include the “wafer” operation (Fig. 4b), or a hemiresec-
tion interposition arthroplasty of the distal radio-ulnar
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joint (Bowers, 1985) (Fig. 4a). This procedure requires
an intact TFCC (Bowers, 1985).

A review of 80 postero-anterior wrist X-rays with
normal distal radio-ulnar joints shows what appear to be
three basic configurations (Fig. 5). Analysis of these 80
X-rays indicated that type IT was the commonest (50%,)
followed by type I (38%), with the remainder in type III
(12%). The practical implications are that a type III joint
is difficult to shorten beyond 2 to 3 mm without disturbing
the configuration of the distal radio-ulnar joint. However,
the biomechanics of the distal ulna (Palmer and Werner,
1984) would suggest that even a 2 mm ulna recession
results in a reduction of the load on the ulnar side by
approximately half (from 40%, to 20%).

Mendelbaum’s (1989) statement that wrist arthroscopy
allows inspection of the TFCC as well as assessment of
the status of the radio-carpal joint is also our experience.
If a TFCC tear is present, trimming or resection are
possible, either open or through the arthroscope.
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