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Anconeus Arthroplasty: 
A New Technique for 

Reconstruction of the 
Radiocapitellar and/or 

Proximal Radioulnar Joint
BY BERNARD F. MORREY, MD, AND ALBERTO G. SCHNEEBERGER, MD

Investigation performed at the Mayo Clinic, Rochester, Minnesota

Background: Management of posttraumatic radiocapitellar and/or proximal radioulnar joint dysfunction and
pain is a challenging problem, often with more than one pathological feature, and to date there are no consis-
tently reliable solutions. The unreliability of prosthetic replacement prompted us to develop an anconeus arthro-
plasty wherein the anconeus muscle is rotated into the radiocapitellar and/or proximal radioulnar joint.

Methods: Three interposition options were assessed in our laboratory and were employed clinically: interposi-
tion at the radiocapitellar joint (Type I), interposition at the radiocapitellar and proximal radioulnar joints (Type
II), and proximal radioulnar interposition (wrap) (Type III). The clinical outcomes in fourteen patients who had
been treated with one of the three types of anconeus interposition arthroplasty were reviewed at least two
years (mean, 6.1 years) postoperatively. 

Results: Anatomic dissection of twenty-five specimens revealed that all three applications were possible. Of
the fourteen patients, twelve (all six with a Type-I interposition, three of the five with a Type-II interposition, and
all three with a Type-III interposition) had a satisfactory overall subjective result. The Mayo Elbow Performance
Score averaged 63 points before the surgery and 89 points after it.

Conclusions: Anconeus interpositional arthroplasty offers a reasonable likelihood of improved subjective and
objective function in patients with the challenging problem of radiocapitellar and/or proximal radioulnar joint
dysfunction and pain after trauma, even when there is Essex-Lopresti axial instability.

athological conditions of the radiocapitellar and proxi-
mal radioulnar joints present a therapeutic challenge
since few interventions have been consistently effective.

Wear, instability, and pain have all been problems with the cur-
rent generation of radial head implants1-5. Resection of the ra-
dial head is known to be ineffective if there is a concurrent
ligamentous injury6. Resection can aggravate longitudinal radial
instability seen with the Essex-Lopresti lesion7-11. After radial
head resection, symptoms may persist because of associated lig-
amentous insufficiency either of the medial collateral ligament
or at the distal radioulnar joint6. In some instances, a fractured
radial head, especially with instability, cannot be treated with
internal fixation so prosthetic replacement is recommended12,13.
To further complicate the problem, ectopic bone or heterotopic
ossification has a predilection for this region after trauma14-18,
burns19, head injury15, and surgery14.

To address these difficulties with the treatment of ra-
diocapitellar or proximal radioulnar joint dysfunction, a new

surgical procedure, termed the anconeus arthroplasty, was de-
veloped. The indications, technique, and clinical experience
with fourteen procedures performed over a ten-year period are
described.

Materials and Methods
Anatomic Studies

wenty-five fresh upper extremities from twenty-five sepa-
rate cadavera were studied to determine the length and

width of an in situ anconeus muscle relative to the length of
the ipsilateral ulna. The length of the anconeus muscle was
measured as the distance between the lateral epicondyle and
the most distal tip of the muscle at the ulna. The width of the
anconeus muscle was defined as the distance between the lat-
eral epicondyle and its ulnar border measured on a perpendic-
ular line to the ulna through the lateral epicondyle.

The average length and width of the in situ anconeus
muscles (and standard deviation) were 9.1 ± 1.4 cm (range, 6
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to 12 cm) and 3.3 ± 0.7 cm (range, 1.5 to 5 cm), respectively.
The length was approximately one-third of the length of the
ulna, which averaged 26.3 ± 2.0 cm (range, 23 to 29 cm).

Surgical Techniques
Three variations of the procedure were performed on the basis
of the pathology being addressed. In all three, the anconeus is
mobilized from distal to proximal with preservation of the
fascial attachment of the lateral margin of the triceps, which
protects its blood supply through the recurrent posterior in-
terosseous artery (Figs. 1-A and 1-B). The innervation to the
anconeus is not formally exposed with the mobilization of the
muscle. The muscle is then interposed in one of three discrete
variations, with use of a number-0 absorbable or nonabsorb-
able suture to secure it to the capitellum or to the proximal
part of the radius.

Type I: The muscle is interposed between the capitellum
and the resected radial head and folded or rolled on itself to

serve as an interposition between the radius and capitellum
(Figs. 2-A through 2-D).

Type II: The anconeus is rotated first into the joint over
the capitellum and between it and the radius or the resected
proximal part of the radius, and then it is inserted between the
radial head and the ulna at the lesser sigmoid notch (Fig. 3).

Type III: The muscle is “wrapped” around the radial
neck to address radioulnar impingement (Fig. 4). A drill-hole
is placed across the radial neck. One suture is placed in the
muscle, brought through the drill-hole, and then placed
through the folded portion of the muscle. A second suture is
placed around the first suture as it enters the hole in the ra-
dius. The distal aspect of the muscle is then wrapped around
the remaining portion of the radius and secured with the sec-
ond suture.

Clinical Experience
Over the ten-year period from 1989 to 1998, fourteen proce-

Fig. 1-B

Dissection revealing the anconeus (1), fas-

cial attachment (2), and subcutaneous fas-

cial margin (3). The capitellum (4) can be 

seen under the lateral ulnar collateral liga-

ment (5).

Fig. 1-A

The fascial attachment to the margin of 

the triceps is maintained as the anconeus 

is mobilized distally to proximally. (By 

permission of the Mayo Foundation.)
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dures were performed in which the anconeus was mobilized
on its proximal pedicle and rotated into the elbow joint to
treat proximal radioulnar or radiohumeral dysfunction (Ta-
ble I). The mean time from the initial injury to the arthro-
plasty was 15.4 months (range, four to thirty-six months). 

The medical records of the patients were reviewed to de-

termine the indications and functional status before surgery.
Adequate follow-up was conducted (at our institution for six
patients, by a local physician for two, and by telephone inter-
view for six) at a mean of 6.1 years (range, two to eleven years)
after the procedure to allow a final calculation of the Mayo El-
bow Performance Score20 for all fourteen patients.

TABLE I Clinical and Functional Characteristics Before and After Anconeus Arthroplasty in Fourteen Patients ➤

Case
Sex, 

Age (yr) Diagnosis

Time Between 
Injury and 

Treatment (mo)
Type of 
Op.*

Pain 
(Preop./
Postop.)

Range of Motion 
(Preop./Postop.) (deg)

Ext. Flex. Pron. Sup.

1 F, 52 Radial head impingement 4 I Mod./mild 55/30 130/130 80/80 70/70

2 F, 31 Radial head impingement 7 I Mild/mild 60/20 100/130 70/70 70/70

3 F, 44 Radial head impingement 12 I Mod./none 0/0 120/120 40/75 45/80

4 M, 40 Radial head impingement 12 II Mod./none 65/35 135/135 15/60 20/5

5 M, 32 Radial head impingement 15 I Mod./none 25/20 125/130 70/80 70/70

6 M, 33 Essex-Lopresti 10 II Mild/none 55/5 140/140 40/70 10/10

7 M, 56 Essex-Lopresti 20 II Sev./mild 0/0 135/135 0/60 60/60

8 M, 48 Essex-Lopresti 13 II Sev./mod. 50/30 110/120 0/60 0/40

9 M, 64 Essex-Lopresti 24 I Mod./none 15/0 130/130 80/80 70/70

10 M, 29 Synostosis 36 III Mild/mild 25/20 115/105 0/50 0/40

11 M, 28 Synostosis 16 III None/none 45/30 120/120 0/50 0/60

12 F, 44 Synostosis 14 III None/none 10/10 130/130 20/70 −20/45

13 M, 25 Juvenile rheumatoid arthritis 22 I Mod./mild 20/30 100/130 70/70 70/70

14 F, 43 Juvenile rheumatoid arthritis 10 II None/none 55/30 125/125 20/45 0/0

*See text. †0 = none, 1 = mild, and 2 = moderate. ‡MEPS = Mayo Elbow Performance Score; 90 to 100 points indicated an excellent result;
75 to 89 points, a good result; 60 to 74 points, a fair result; and <60 points, a poor result. §LUCL = lateral ulnar collateral ligament.

Fig. 2-A

The anconeus (1) has been placed under the 

lateral ulnar collateral ligament (2).
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Anteroposterior and lateral radiographs of the elbow
were examined for all patients before the surgery. The wrist
was also imaged when the patient had an Essex-Lopresti le-
sion. Anteroposterior and lateral radiographs of the elbow
were made for all patients at a mean of 2.5 years after surgery.

The etiology of the pain varied. In five patients, resec-

tion of the radial head following a fracture-dislocation of the
elbow had resulted in radiocapitellar arthrosis and pain. Four
patients had had a radial head fracture with a concurrent dis-
tal radioulnar disruption (an Essex-Lopresti lesion) managed
in part with radial head resection. These patients were seen
with mild, moderate, or severe wrist pain ten, thirteen, twenty,

TABLE I (continued)

Stability†
(Preop./
Postop.) 

MEPS‡
(Preop./
Postop.) 
(points)

Duration 
of Follow-up 

(mo)
Result 

(Obj./Subj.) Additional Ops.§ Comments

0/0 60/85 64 Good/satis. Capitellar excision Wrist pain dec.

2/1 50/82 24 Good/satis. LUCL reconstr.

0/0 65/100 96 Exc./satis. Mild residual wrist pain

0/0 55/90 58 Exc./satis. Throws ball

0/0 70/100 52 Exc./satis. LUCL reconstr. Plays golf

1/0 77/90 88 Exc./satis. Ulnar shorten., LUCL reconstr. Wrist pain with sup.

0/0 50/85 60 Good/satis. Ulnar shorten. Persist. mild wrist pain

1/0 38/70 24 Fair/unsatis. Reop. 1 yr, LUCL reconstr. Viable anconeus at reexploration

1/1 67/97 143 Exc./satis. Ulnar shorten. Increased wrist pain

0/0 60/85 68 Good/satis.

0/0 80/100 94 Exc./satis. Full activity

0/0 80/100 120 Exc./satis.

0/0 55/85 27 Good/satis. Remission of juvenile 
rheumatoid arthritis 

0/0 70/75 108 Good/unsatis. Progressive rheumatoid arthritis

Fig. 2-B

The anconeus (1) is brought over the capitel-

lum (arrowheads). The lateral ulnar collat-

eral ligament (2) is retracted with a rake.
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and twenty-four months after the acute injury. Three patients
had posttraumatic ectopic bone formation resulting in a prox-
imal radioulnar synostosis. Two patients with severe juvenile
rheumatoid arthritis had localized pain at the radiocapitellar
joint. The common finding in all patients was dysfunction and
pain of the proximal part of the radius, and this central feature
was the basis for performing the procedure.

Indications
More than one problem was addressed in half of these pa-

tients. In six, the primary problem was radiocapitellar im-
pingement and, in them, the interposition was principally
directed at the radiocapitellar articulation. However, five other
patients had, in addition to radiocapitellar impingement, lim-
itation of forearm rotation due to synostosis or fibrosis of the
proximal radioulnar joint. In four patients, a deficient lateral
ulnar collateral ligament was also addressed surgically.

The specific pathoanatomy determined the type of an-
coneus interposition that was performed. Type-I interposi-
tion, at the radiocapitellar joint, was done in six patients in
whom the major symptom was related to radiocapitellar im-
pingement (Figs. 5-A and 5-B). In four of them, the radio-
capitellar impingement was associated with previous excision
of the radial head. In one of the four, it was secondary to the
formation of aberrant callus after radial head resection and,
in this patient, a revision of the resection was performed
along with the interposition procedure. Impingement due to
axial radial instability occurred in one patient with an Essex-
Lopresti injury and in one patient with juvenile rheumatoid
arthritis.

Type-II interposition, at both the radiocapitellar and the
proximal radioulnar joint, was performed in five patients
(Figs. 6-A and 6-B). In three of them, the resected proximal
part of the radius was unstable, with painful axial translation,
as a result of an Essex-Lopresti lesion. In one patient with ju-
venile rheumatoid arthritis, a cutis interposition arthroplasty
of the ulnohumeral joint was supplemented by the anconeus
rotational interposition to address the radiocapitellar and
proximal radioulnar impingement. In another patient, radi-
oulnar and radiocapitellar pain developed after radial head ex-
cision, prompting the Type-II interposition.

In two Type-I and two Type-II reconstructions, the an-
coneus was introduced into a lax joint. In all four patients, the
lateral collateral ligament complex was reinforced with a
number-5 nonabsorbable suture placed through drill-holes in

Fig. 2-D

Drawing illustrating the Type-I interposition. (By permission of the Mayo 

Foundation.)

Fig. 2-C

The anconeus (2) is folded on itself and tied 

with a suture placed retrograde through the 

capitellum (1). 
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the humerus. None of these patients had reconstruction of the
lateral collateral ligament with autologous tissue.

The Type-III procedure (wrapping of the proximal part
of the radius) was done in three patients in whom a radioul-
nar synostosis or ankylosis extended proximally to include the
proximal radioulnar articulation (Figs. 7-A and 7-B). After re-
section of the ectopic bone, the anconeus was drawn into the
void and wrapped around the radius.

Results
he outcomes of the operations are summarized in Table
I. The preoperative Mayo Elbow Performance Score var-

ied considerably depending on the nature of the problem.
The patients with extensive trauma (Cases 1, 3, and 8)
tended to have poorer preoperative scores, whereas those
with an isolated synostosis (Cases 10, 11, and 12) tended to
have better preoperative scores. Moderate or severe pain was
the primary indication for surgery in eight patients. The
overall Mayo Elbow Performance Score averaged 63 points
(range, 38 to 80 points) preoperatively and 89 points (range,
70 to 100 points) at the latest follow-up evaluation, at which
time thirteen of the fourteen patients had a satisfactory ob-
jective result (seven had an excellent result and six, a good
result). The pronation-supination arc averaged 36° to 33°
preoperatively and 66° to 49° at the time of the latest follow-
up, whereas the extension-flexion arc averaged 34° to 123°
preoperatively and 19° to 127° at the time of final follow-up.
Subjectively, twelve patients indicated satisfaction with the
result of the procedure, and two continued to have symp-
toms. One patient (Case 8) with a Type-II reconstruction
complained primarily of residual pain, and the elbow was re-
explored. The anconeus muscle was found to be viable, and
it contracted to stimuli. The lateral ulnar collateral ligament
was reinforced, but the patient, who was receiving Workers’
Compensation, continued to complain of elbow pain. The
other patient (Case 14), who had undergone a Type-II re-
construction for treatment of symptoms related to juvenile

T

Fig. 3

Type-II interposition. The muscle is brought posterior to the lateral ulnar 

collateral ligament and is interposed between the radius and humerus 

and between the radius and ulna. The proximal part of the anconeus is 

secured to the capitellum; the distal portion is inserted between the 

proximal parts of the radius and ulna and tied to the proximal part of 

the radius through drill-holes. (By permission of the Mayo Foundation.)

Fig. 4

Type-III interposition. The muscle is placed between the radius and ulna 

and is wrapped around the proximal part of the radius. The wrap is se-

cured with a number-0 suture through the anconeus and through a drill-

hole in the proximal part of the radius. (By permission of the Mayo 

Foundation.)
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Fig. 5-A

Figs. 5-A and 5-B Case 3. Fig. 5-A Anteroposterior and lateral radiographs of the elbow of a forty-four-year-old woman 

who complained of pain at the radiohumeral joint with flexion after a radial head excision for a Mason Type-III fracture27 

associated with elbow dislocation.

rheumatoid arthritis, noted that the initial improvement in
motion was lost over a three-year period. The patient con-
tinued to have no pain.

In the four patients with an Essex-Lopresti injury and
wrist pain, malalignment of the previously resected proximal
portion of the radius precluded radiohumeral prosthetic re-
construction. In all four, the interposition was done con-
currently with distal ulnar shortening. Three of these four
patients had a subjectively and objectively successful outcome.
Wrist symptoms decreased in all four patients.

Discussion
esidual radiocapitellar and/or proximal radioulnar joint
pain and dysfunction following fracture-dislocation or an-

other traumatic injury of the elbow is relatively uncommon but
extremely difficult to manage. More than a single pathologic
process is often identified, and three discrete residual problems
that can be addressed by the techniques that we described have
been observed clinically. The first is radiocapitellar impinge-
ment due to axial or translational radial instability resulting
from inadequate resection of the radial head or radiocapitellar
impingement due to heterotopic bone. The second type of
problem is proximal radioulnar impingement due to mechani-
cal malalignment, usually excessive translation during rotation.
The third is radioulnar fibrous ankylosis or synostosis restrict-
ing forearm rotation.

R

Fig. 5-B

At two years after a Type-I interposition, the patient had no pain in 

the elbow and mild discomfort in the wrist. Maintenance of the ra-

diohumeral gap is seen on the anteroposterior radiograph.
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Prosthetic replacement of the radial head might be an
acceptable or even desirable solution to some of these prob-
lems. Unfortunately, prosthetic reconstruction has proven un-
successful in many instances because of complications as
serious as the problem for which the procedure was designed
to treat21.

Since there is no consistently reliable, readily available
solution to these problems, a proximally based anconeus ro-
tation arthroplasty with several terminal variations was de-
veloped. What makes this procedure attractive is that the
muscle is readily available at the time of exposure of the joint
and its use does not result in any measurable functional defi-
ciency or morbidity. Our anatomic studies demonstrated that
there is sufficient length to achieve the technical goals of all
three methods of interposition regardless of the size of the
muscle. The anatomy of the anconeus muscle has been
described22,23. Viability of the reflected muscle results from the
integrity of the recurrent posterior interosseous artery, which
enters proximally near the fascial attachment. Dissection of
seventeen cadaveric elbows demonstrated that the muscle is

supplied by the recurrent posterior interosseous artery, by the
medial collateral artery, and by a posterior branch of the ra-
dial collateral artery23. Execution of this rotational flap does
not require specialized microvascular techniques, expertise,
or instrumentation. We had one occasion to reexplore the site
of a Type-I procedure (in Case 3), and we found the trans-
posed muscle to be viable.

This technique would not be advisable or effective in a
patient with prior transection of the anconeus attachment at
the triceps, as is done in some olecranon osteotomies. Also,

Fig. 6-A

Figs. 6-A and 6-B Case 6. Fig. 6-A A thirty-three-year-old man pre-

sented with elbow and wrist pain ten months after radial head exci-

sion for an Essex-Lopresti injury.

Fig. 6-B

Two years after a Type-II anconeus interposition, ulnar shortening, and 

a lateral ulnar collateral ligament reconstruction the patient had mini-

mal symptoms from lack of supination. The ulnar plate was removed.
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it would seem that this technique would be less likely to be
effective if the radius is grossly unstable in an axial fashion.

Although the muscle can be introduced into the joint
anterior or posterior to the lateral collateral ligament, on the

basis of our anatomic dissections and clinical experience we
prefer to insert the muscle posterior to the ligament in the
Type-I and II procedures. This tends to tighten the lateral liga-
ment, which is advantageous in many clinical settings, espe-
cially when the radial head is absent.

We are not aware of any previous report on these appli-
cations of the mobilized anconeus muscle. Occasionally, the
anconeus is rotated over the tip of the olecranon for the treat-
ment of olecranon bursitis. Interestingly, one recent report
also described rotation of the anconeus muscle into the defect
created by a resection of tissue for the treatment of lateral
epicondylitis24. In another recent report, Bell and Benger de-
scribed rotation of the anconeus from proximal to distal,
which they found to be successful in the management of radi-
oulnar synostosis25. Pankovich reported the elevation of the
anconeus from distal to proximal to expose the proximal radi-
oulnar joint26.

Our anatomic dissections and clinical experience dem-
onstrated that the anconeus arthroplasty offers one additional
adjunctive measure to surgeons attempting to manage these
difficult clinical problems. However, it does not represent a
panacea for all pathological conditions of the radiocapitellar
or proximal radioulnar joint. We also wish to emphasize that
we cannot attribute all of the benefits described herein to the
effect of the anconeus arthroplasty alone as other procedures
were performed in seven of the fourteen patients. �

Bernard F. Morrey, MD
Mayo Clinic, 200 First Street S.W., Rochester MN 55905. E-mail address: 
morrey.bernard@mayo.edu

Fig. 7-A

Figs. 7-A and 7-B Case 11. Fig. 7-A Proximal 

radioulnar synostosis in a twenty-eight-year-old 

man after a Monteggia fracture.

Fig. 7-B

Eight years after a Type-III interposition, the patient considered his 

function to be normal and there was radiographic evidence of an ade-

quate proximal radioulnar space.
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