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Distal ulna resection operations, such as the Darrach proce-
dure and its modifications, have many known complications,
including loss of ulnar support of the carpus and radioulnar
convergence.1–4 Radioulnar convergence produces painful
impingement of the ulnar stump against the radius, usually
accompanied by instability.5–10 Distal radioulnar instability
may manifest with crepitus, pain with forearm rotation, and
grip weakness. Persistent painful instability of the distal ulna
is a difficult clinical dilemma.

To overcome painful impingement and instability second-
ary to failed distal ulna resection, many surgical procedures
have been described with varying success. The reported
techniques include stabilizing soft tissue procedures, further
shortening of the ulna, wide resection of the ulna, lengthen-
ing of the ulna, and other more complex procedures.11–27

Several soft tissue procedures using part of the flexor and/
or extensor carpi ulnaris tendons to stabilize the ulnar stump
have been described.11–17 These procedures are technically
demanding, and their results are not reproducible. Further-

more, none of these procedures was found to reliably restore
stability and painless forearm rotation. Wide resection of the
ulna, as well as lengthening of the excessively shortened ulna,
has been described, but it has not reliably resolved symp-
toms.18–20 Recently, distal ulna replacement has become a
popular option.21–28 However, there are concerns for implant
longevity, especially in young active adults.

In an effort to mitigate the symptoms associated with
painful convergence and impingement and to avoid the
complications of ulnar head replacement, particularly in
young patients, the senior author (D. G. S.) developed an
interposition technique using Achilles tendon allograft be-
tween the distal radius and the resected distal ulna.29,30

Etiology

Despite modifications to the Darrach procedure, the pub-
lished failure rates have been high (7–40%).2,4,7,8,31–34 Possi-
ble causes of failure include excessive bony resection,
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Abstract The major complications of distal ulna resection, the Darrach procedure, are radioulnar
impingement and instability. High failure rates have been reported despite published
modifications of the Darrach procedure. Several surgical techniques have been devel-
oped to treat this difficult problem and to mitigate the symptoms associated with
painful convergence and impingement. No technique has demonstrated clinical
superiority. Recently, implant arthroplasty of the distal ulna has been endorsed as an
option for the management of the symptomatic patient with a failed distal ulna
resection. However, there are concerns for implant longevity, especially in young,
active adults. Resection interposition arthroplasty relies on interposition of an Achilles
tendon allograft between the distal radius and the resected distal ulna. Although this
technique does not restore normal mechanics of the distal radioulnar joint, it can
prevent painful convergence of the radius on the ulna. Achilles allograft interposition
arthroplasty is a safe and highly effective alternative for failed distal ulna resections,
especially for young, active patients, in whom an implant or alternative procedure may
not be appropriate.
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inadequate bony resection, insufficient soft tissue stabiliza-
tion of the ulna, ulnar impingment and instability, and ulnar
translocation of the carpus.3,7,10,34

Stability of the distal radioulnar joint (DRUJ) depends on
bony and ligamentous structures, including the intrinsic
stabilizers of the triangular fibrocartilage complex (TFCC)
and the extrinsic stabilizers of the distal forearm.9,10

Following distal ulna resection, all of the mechanical
restraints preventing radioulnar impingement have been
eliminated. Loss of linkage between the radius and the ulna
results in radioulnar convergence, producing impingement of
the ulnar stump against the radius, and is usually accompa-
nied clinically by instability of the distal ulna.3–7 Loss of
stability of the TFCC and the associated ulnocarpal soft tissue
stabilizers of the triangular fibrocartilage allows accentuated
translation of the distal ulna with forearm rotation.7,17

Diagnosis

The diagnosis of symptoms as secondary to a failed distal ulna
resection and subsequent radio-ulnar impingement/ insta-
bility is clinical. History and physical exam findings are
usually diagnostic and are supported by plain radiographs.
It must be emphasized that while radioulnar convergence is
common following excision of the distal ulna, not all patients
are symptomatic.6,7

Typically, a symptomatic failed distal ulna resection will
present with incapacitating pain over the distal stump of the
ulna, aggravated by forearm rotation and grip; sensation of
instability; and complaints of gripweakness. Painful grinding
andmechanical limitations to forearm rotation lead to painful
disuse of the upper extremity.

Examination

Physical examination may reveal pain with ballottement of
the distal ulna in a dorsal-palmar direction, or with direct
compression of the ulna into the radius. Crepitus and palpable
“clicking” or “popping” over the ulnar stump and the distal
radius during forearm rotation may be noted. Physical exam-
ination also reveals reduced grip strength in comparisonwith
the contralateral side. Assessment for coexisting pathology of
the proximal radioulnar joint and interosseous membrane is
necessary, and other sources of wrist pain and dysfunction
must be ruled out.

Relevant Imaging
Standard posteroanterior (PA) radiographs of the wrist in
neutral forearm rotation often show the residual ulna con-
verging toward or abutting against the distal radius (►Fig. 1).
Erosion of the medial cortex of the distal radius may be
present, implying dynamic impingement between the ulnar
stump and the radius, which may otherwise not be apparent
on static images. Such radiographic findings of impingement,
however, can be present in asymptomatic patients.

A gripping “weight-bearing” PA view of the wrist will
accentuate radioulnar convergence. This is a technique in
which the patient holds a weight with the forearm in neutral

rotation while the radiograph is taken in a “cross-table”
direction (►Fig. 2). Advanced imaging is seldom indicated.

Nonsurgical Treatment

A variety of conservative measures have been suggested to
eliminate the symptoms associated with failed distal ulna
resection, of which none are uniformly successful. Patients
withmild symptoms andminimal functional impairment can
be managed with oral anti-inflammatory medications, activ-
ity modification, and adjuvant physiotherapy. Patients with
low functional demands can be managed with a forearm
brace carefully molded along the interosseous membrane to
separate the radius and ulna. However, conservative meas-
ures seldom produce a complete and lasting resolution of
symptoms.

Surgical Treatment and Technique

The Achilles tendon allograft interposition procedure for
failed distal ulna resection can be performed under general
or regional anesthesia with tourniquet control. The patient is
positioned supine with the affected extremity on a hand-
table extension. If possible, the previous surgical incisions are

Fig. 1 PA view depicting impingement between the ulnar stump and
the distal radius after failed Darrach procedure.
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incorporated into the approach. A dorsal approach through
the fifth dorsal compartment is made, providing access to the
resected distal ulna and to the medial cortex of the radius.
Care is taken to preserve the dorsal cutaneous branch of the
ulnar nerve. Subperiosteal exposure of the distal ulna is
performed�4–6 cm proximal to the distal stump. Frequently,
the resected ulna develops reactive bone, whichmay impinge
on the distal radius or cause mechanical limitations to
motion. The prominent bone is removed, and a smooth
surface of the ulnar stump is created. Then the medial cortex
of the radius is exposed by retraction of the ulnavolarly. Three
or four mini, unicortical suture anchors (micro FT, Arthrex)
are placed into themedial cortexof the radius, proximal to the
ulnar notch at site of the impingement. It is necessary to
create an anchor footprint 2–3 cm in length for later fixation

of the allograft to the medial radius. This ensures that a large
allograft buffer can be created between the two bones.
Similarly, three or four drill holes are next made in a medi-
al-to-lateral direction in the distal ulna along 2–3 cm length
of bone, and sutures are passed through each of the holes
(►Fig. 3).

An Achilles tendon allograft is prepared for implantation
by removing the calcaneal remnant. The allograft is then
rolled onto itself, creating a large interpositional “pillow” that
will act as a soft tissue buffer between the radius and ulna
(►Fig. 4). The allograft is then sutured between the radius
and ulna using the previous placed anchors and drill holes
(►Fig. 5). The size of the allograft pillow is determined by
pronating and supinating the forearm with pressure applied
to the ulnar aspect of the ulna. Generally, the entire soft tissue
allograft is utilized. If crepitus is noted, the allograft size is
increased until no further crepitus occurs with passive ulnar
displacement of the ulna toward the radius or with forearm
rotation. With final allograft placement, there should be
padding between the radius and the ulna enough to prevent
any palpable crepitus during forearm rotation under

Fig. 2 Gripping “weight-bearing,” PA view, showing contact between
distal radius and ulnar stump.

Fig. 3 Intraoperative view. Suture anchors are placed into the medial
cortex of the distal radius. Drill holes are made in the distal ulna, and
sutures are passed through each of the holes. A large buffer is created
between the distal ulna and the radius. R, radius; U, ulna.

Fig. 4 The calcaneal remnant has been removed and the allograft is
rolled onto itself, creating a large interposition “pillow.”

Fig. 5 Intraoperative view. The allograft is placed and is sutured
between the distal radius and ulnar stump using the placed anchors
and drill holes. A, allograft; U, ulna.
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compression and to ensure that a smooth arc ofmotion occurs
without impingement. No other tissues are used to stabilize
the ulnar stump. Standard capsular and soft tissue closures
are completed over the allograft, followed by routine retinac-
ulum and skin closure.

Postoperative Rehabilitation

The wrist is placed in neutral rotation and flexion in a well-
padded long arm splint. At the initial postoperative follow-up,
usually in 10 days, the long arm splint is converted to a long
arm cast. The cast is removed after 6 weeks, and a removable
long arm splint is prescribed. At this time, the patient begins a
rehabilitation program, initially consisting of active and
active-assisted range of motion exercises with appropriate
progression to strengthening exercises. Protected range of
motion and interval splinting are continued until 12 weeks
postoperatively.

Clinical Results

The combined clinical series includes 27 patients with failed
distal ulna resectionwith amean ageof 44 years (range37–68
years). The interposition arthroplasty with Achilles tendon
allograft was performed at amean time of 14months after the
Darrach procedure. Many patients had numerous procedures
antecedent to the interposition arthroplasty.

At a mean follow-up of 72 months (range, 12–174
months), good (17/27 patients) to excellent (9/27 patients)
results were demonstrated with marked alleviation of pain
and improvement in forearm rotation. Grip strength im-
proved an average of 72%, and the total arc of forearm rotation
improved an average of 69 degrees. Pain persisted in 1 patient
(worker’s compensation), whose result was graded as a
failure and attributed to insufficient graft bulk. No graft-
related complications were encountered.

Postoperative radiographic evaluation at final follow-up
demonstrated maintenance of a wide space between the
distal ulna and radius (►Fig. 6). Radiographic evaluation
revealed asymptomatic ulnar scalloping in 2 patients at 2
and 3 years postoperatively.

Radial shaft fracture is a potential complication that may
be avoided with the use of micro suture anchors for graft
fixation.

Literature Review

Distal ulna resections, even when carefully executed, have a
substantial incidence of persistent pain and radioulnar dys-
function. To mitigate the symptoms associated with painful
convergence and impingement, a variety of alternative pro-
cedures, including stabilizing soft tissue techniques, wide
resection, and lengthening of the distal ulna, have been
developed. Varying degrees of success have been reported,
and no technique has demonstrated clinical superiority.11–20

Implant replacement of the distal ulna is an effective
treatment for the symptomatic patient after Darrach distal
ulna resection. Reports by many investigators are

encouraging.21–28,35,36 Nevertheless, there are concerns for
implant longevity, especially in young active adults. Implant-
associated complications, such as loosening, infection, bone
resorption, dislocation, and implant instability, are concerns
for this patient population. In a recent study, authors reported
favorable long-term results of an ulnar head prosthesis
following ulnar head resection.28 However, more studies
with long-term results will be necessary to determine true
clinical outcomes and the frequency of implant-associated
complications.

The Achilles tendon allograft interposition arthroplasty is
a straightforward technique that does not compromise exist-
ing tendons or muscles and allows custom tailoring of the
graft’s bulk and position. The size of the allograft must be
given great attention.When insufficient allograft bulk is used,
the radioulnar space may not be maintained. The allograft
should prevent the ulnar stump from contacting the radius
during pronation and supination under compression. Disad-
vantages of all allografts include cost, availability, and immu-
nologic reaction. Nonetheless, they are currently widely used
in orthopedic surgery. So far, there have been no reports of
unfavorable immune reactions or infections with this
technique.

The clinical outcomes herein showed that Achilles tendon
allograft interposition arthroplasty is highly effective for the
treatment of painful convergence and impingement after

Fig. 6 Two-years postoperative PA view demonstrates maintenance of
a wide space between the distal ulna and radius. Note no impingement
between the two forearm bones.
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distal ulna resection. Although this technique does not re-
store normal biomechanics of the DRUJ, it can prevent
impingement, crepitus, and painful convergence of the ulna
on the radius. Interposition arthroplasty with the Achilles
tendon allograft is an attractive alternative, especially for
high-demand patients, in which an implant or alternative
procedure may not be appropriate.
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