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Idiopathic avascular necrosis of the capitate is a disorder of unknown etiology that causes
wrist pain and limitation of function. Many different treatments have been presented in the
literature with varying clinical results and levels of patient satisfaction. We present a case of
a 23-year-old woman successfully treated with scaphocapitolunate arthrodesis. (J Hand Surg
2002;27A:692–696. Copyright © 2002 by the American Society for Surgery of the Hand.)

Key words: Scaphocapitolunate arthrodesis, avascular necrosis, intercarpal arthrodesis, wrist
pain, capitate.

Idiopathic avascular necrosis of the capitate is a
rare condition that generally arises in the late teens or
early 20s. The etiology is unknown, and only 7 cases
have been previously reported in the literature. Sev-
eral surgical treatments have been described in the
literature including interposition arthroplasty,1,2 mid-
carpal arthrodesis,3 silicone arthroplasty,4 and poste-
rior interosseous nerve denervation.5 We report
scaphocapitolunate arthrodesis as a treatment for this
rare condition.

Case Report

A 23-year-old healthy woman presented with a
chief complaint of wrist pain and swelling in the
nondominant left wrist for approximately 2 years.
She complained of centrally located, throbbing,
sharp dorsal wrist pain, aggravated by lifting chil-
dren and with extremes of motion. She also com-

plained of stiffness and marked weakness of the left
wrist. She denied any history of prior wrist trauma.
She received adequate conservative treatment by her
primary orthopedist (nonsteroidal anti-inflammatory
drugs, splinting, casting, physical therapy, cortico-
steroid injection), which failed to reduce her symp-
toms.
Physical examination revealed slight dorsal full-

ness of the left wrist. There was moderate tenderness
to palpation over the dorsum of the left wrist cen-
trally. Ranges of motion of the left and right wrists,
respectively, were: flexion 35°/75°, extension 40°/
70°, radial deviation 20°/30°, and ulnar deviation
25°/25°. No instability or hypermobility was noted.
Grip strength averaged 18 kg on the right and only
2.3 kg on the left. Pinch strength was 5.9 kg on the
right and 2.3 kg on the left.
Plain films and magnetic resonance imaging re-

vealed marked collapse and fragmentation of the
proximal pole of the capitate with narrowing of
the scaphocapitate and capitolunate articulations.
No degenerative changes were noted in the radio-
carpal joint. The magnetic resonance imaging re-
vealed decreased signal intensity in the entire cap-
itate (Figs. 1, 2).
Because of the degree of pain and weakness, sur-

gical treatment was recommended. Given the in-
volvement of the scaphocapitate and capitolunate
articulations and the degree of capitate collapse, the
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patient had scaphocapitolunate arthrodesis. The pro-
cedure was done under general anesthesia in an out-
patient setting. After exposing the capitate through a
dorsal approach the necrotic proximal pole of the
capitate was removed. The size of the defect was
measured, and an appropriately sized corticocancel-
lous bone wedge was removed from the ipsilateral
iliac crest using an osteotome. Two 0.045-inch (1.1
mm) K-wires were provisionally placed into the mid-
portion of the scaphoid from the radial side and 2
more were placed into the distal remaining portion of
the capitate before insertion of the iliac crest graft.
The iliac crest bone graft was then wedged into the
defect restoring carpal height, and all 4 K-wires were
driven across the graft site (Fig. 3). The wires were
cut beneath the skin.
The patient was placed in a long-arm splint/cast

for 51⁄2 weeks and then a short-arm cast for 21⁄2
weeks. At 8 weeks the K-wires were removed, and

the patient was given a removable splint for comfort.
At 12 weeks she began physical therapy and was
fitted for a dynamic splint. Follow-up plain x-ray
films at 18 weeks revealed incorporation of the graft.
A computed tomography scan obtained at 6 months
confirmed fusion of the scaphocapitolunate articula-
tions. Figure 4 shows 1-year follow-up plain x-ray
films, which reveal complete incorporation at the
scaphocapitolunate fusion site.
At the 1-year follow-up evaluation the patient

complained of continued weakness of the left wrist

Figure 2. (A) Coronal and (B) axial T1-weighted mag-
netic resonance imaging reveals decreased signal intensity
and fragmentation/collapse of capitate. Note loss of joint
space at scaphocapitolunate articulation.

Figure 1. Posteroanterior x-ray of left wrist at presenta-
tion. Note collapse and fragmentation of the proximal pole
of capitate.
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but stated that her preoperative pain was gone except
for some aches with weather changes. Wrist range of
motion as compared with her preoperative evaluation
was recorded as follows: flexion 35° (35°), extension
22° (40°), radial deviation 10° (20°), and ulnar de-
viation 20° (25°). Grip and pinch strength improved
to 10.4 and 5.4 kg, respectively, from the preopera-
tive value of 2.3 kg for both grip and pinch strength.

Discussion

Idiopathic avascular necrosis of the capitate is a
rare condition. Patients usually present in their late
teens to early 20s, and the dominant hand is gener-
ally involved. The etiology is unknown but may be
related to factors such as poor intraosseous vascular
anastomoses and retrograde flow within the capi-
tate,6 hypermobility or instability of the wrist,7 or
trauma. The patient had a typical presentation (other
than the nondominant wrist being involved) and did

not respond to conservative measures. Previous in-
vestigators have performed various operative proce-
dures to treat this condition. Excision of the avascu-
lar capitate and interposition arthroplasty with a
fourth toe extensor tendon1 has been described. The
patient continued to have wrist pain and subse-
quently had total wrist arthrodesis. Another report
focused on a patient with isolated proximal pole
involvement of the capitate treated with excision of
the involved segment and interposition arthroplasty
with the palmaris longus tendon. The described pa-
tient returned to work as a typist with only mild wrist
pain.2 A midcarpal arthrodesis with iliac crest bone
graft packed in the distal carpal row has been de-
scribed but without details of the procedure or the
outcome, citing the short-term result as satisfactory.3

Excision of the necrotic capitate and replacement
with a silicone prosthesis has also been reported; the
patient returned to work as a mechanic but continued

Figure 3. Postoperative (A) posteroanterior and (B) lateral views with K-wire fixation after scaphocapitolunate fusion
using a corticocancellous iliac crest graft.
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to complain of wrist discomfort 2 years after sur-
gery.4 Posterior interosseous nerve denervation as a
temporizing measure in a young gymnast has been
described.5

Scaphocapitolunate arthrodesis was originally de-
scribed for treatment of chronic incompetence of the
scapholunate joint, scaphoid nonunions, and avascu-
lar necrosis of the scaphoid.8 It achieved a reported
80% fusion rate and an 80% reduction of pain in the
studied population. The patients in the series ob-
tained a motion arc of 47% of normal for flexion/
extension and 46% for radial/ulnar deviation. Grip
strength was 70% and pinch strength was 83% of
normal. Viegas et al9 studied the contact area pat-
terns after scaphocapitolunate arthrodesis and found
that they resemble that of the normal wrist. Arthritic
changes of the radiocarpal joint may be less likely to
occur after scaphocapitolunate arthrodesis than other
limited arthrodeses given the near normal contact
stresses at the radiocarpal joint. This may be an

important point in the treatment of avascular necrosis
of the capitate given the young population in which
it typically occurs. Given the involvement of the
scaphocapitate and capitolunate articulations, a lim-
ited arthrodesis involving these carpal bones seems
to be a logical treatment choice. The patient pre-
sented had near complete relief of pain and marked
improvement in grip and pinch strength (despite her
continued perception of weakness). Based on this
case report and the previous clinical and biomechani-
cal studies of scaphocapitolunate arthrodesis, we re-
port it as a valuable procedure for pain relief and
preservation of radiocarpal contact distribution in the
treatment of idiopathic avascular necrosis of the cap-
itate.
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