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Posterolateral Rotatory Instability of the Elbow*t

BY SHAWN W. O’DRISCOLL, M.D., PH.D., F.R.C.S.(C)1,

DEBORAH F. BELL, M.D., F.R.C.S.(C)�, TORONTO, ONTARIO, CANADA,

AND BERNARD F. MORREY, M.D.L ROCHESTER, MINNESOTA

From St. Michael’s Hospital and The Hospitalfor Sick Children, University of Toronto, Toronto,

and the Mayo Clinic, Rochester

ABSTRACT: Recurrent posterolateral rotatory insta-

biity of the elbow is an apparently undescribed clinical
condition that is difficult to diagnose. We treated five
patients, ranging in age from five to forty years, who
had such a lesion and in whom the instability could be
demonstrated only by what we call the posterolateral
rotatory-instability test. This test involves supination of
the forearm and application of a valgus moment and an
axial compression force to the elbow while it is flexed
from full extension. The elbow is reduced in full exten-
sion and must be subluxated as it is flexed in order to
obtain a positive test result (a sudden reduction of the
subluxation). Flexion of more than about 40 degrees
produces a sudden palpable and visible reduction of the
radiohumeral joint. The elbow does not subluxate with-
out provocation.

The cause for this condition, we think, is laxity of
the ulnar part of the lateral collateral ligament, which
allows a transient rotatory subluxation of the ulnohu-
meral joint and a secondary dislocation of the radio-
‘humeral joint. The annular ligament remains intact, so
the radio-ulnar joint does not dislocate. Operative repair
of the lax ulnar part of the lateral collateral ligament
eliminated the posterolateral rotatory instability, as re-

vealed intraoperatively in our five patients.

Recurrent instability of the elbow is an uncommon
lesion, to be distinguished from recurrent dislocation of the

radial head (that is, of the radio-ulnar joint) or of the elbow

(the ulnohumera! and radiohumeraljoints)”3’5’12’13’22’24’27’29”#{176}.
The proximal radio-ulnar joint is not dislocated. With a

dislocation of the elbow, a deficient or avulsed annular

ligament allows the proximal ends of the radius and ulna to
dissociate from each other, the radial head dislocating from
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the radial notch of the ulna. Dislocation of the radial head,

when it occurs in adults, does so after major ligamentous

disruption and therefore should be distinguished from that

in children29.

Recurrent posterolatera! rotatory instability of the el-

bow is a term that we apply to a condition that apparently

has not been described previously. In our experience with

this condition, each patient has presented us with a diag-

nostic dilemma. In each patient, the history suggested that

there was recurrent dislocation of the elbow or of the prox-
imal radio-ulnar joint, but there was an absence of physical

signs to support either diagnosis. The method that we de-
vised to demonstrate the instability was a clinical maneuver
that we call the posterolateral rotatory-instability test of the
elbow. The test is analogous to that for lateral rotatory
instability due to rupture of the anterior cruciate ligament

of the knee. The purpose of the present report is to delineate
the clinical, radiographic, and anatomical features of pos-

tero!ateral rotatory instability of the elbow and to describe

a new test for diagnosing the condition.

Materials and Methods

We treated five patients who had posterolateral rotatory

instability of the elbow. There were three male and two

female patients, and they ranged in age from five to forty-
six years at the time when they were seen by us (Table I).
The left (non-dominant) elbow was involved in all patients.

Each patient had initially sustained an injury to the elbow,
resulting in a dislocation that necessitated reduction in four

of the five patients. One patient (Case 3) fell on the out-
stretched arm and sustained what was thought to be a sprain.

He complained of recurrent symptoms of giving-way and

thought that the elbow was dislocating. The ages of the

patients at the time of the initial injury ranged from three

to forty-two years; they were seen by us one to twelve years
after the injury.

The patients had had a minimum of six and a maximum
ofmore than 100 episodes ofinstabi!ity. Two patients (Cases

1 and 5) had had recurrent dislocation that necessitated
reduction by a physician. The other three had had episodes

of instability indicative of subluxation or dislocation, and
the lesion had been reduced either spontaneously or by or-

dinary manipulation. The episodes of instability, similar in
a!! of the patients, occurred only when the elbow was ex-

tended and the forearm was supinated . The patients fre-

quently complained of locking or snapping of the elbow,
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TABLE I

DATA ON THE FIVE PATIENTS

Length of

Sex, Age No. of No. of Initial Age at Operative Length of
Case at Injury Recurrences Reductions8 Immobilization Operation Findingst Follow-up

(Yrs.) (Wks.) (Yrs.) (Mos.)

1 M,3 6 2 2 5 Avulsion I
(drowned)

2 F, 9 7 1 3 16 Avulsion 15

3 M, 26 >20 0 None 27 Laxity 18

4 F, 42 >100 1 3 46 Laxity 30

5 M,34 >100 2 3 46 Laxity 15

8 No reductions necessitated anesthesia.

t Operative findings included asrulsion of the lateral collateral ligament complex from the lateral epicondyle or laxity of the ulnar part of the lateral
collateral ligament due to stretching.

Figs. I-A and 1-B: The test for posterolateral rotatory instability of the elbow.
Fig. 1-A: With the arm at the side and the forearm in supination, supination and valgus moments, as well as axial forces, are applied to the elbow,

which is flexed approximately 20 to 30 degrees. The posterolateral subluxation is visibly and palpably reduced when the elbow is flexed farther.

The same procedure is performed much more easily with the arm over the patient’s head (we now use this method exclusively). Full external rotation
of the shoulder provides a counterforce for the supination of the forearm and leaves one hand of the examiner free to control valgus moments.
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or both. As the number ofrecurrences increased, the severity
of the trauma that was needed to elicit the dislocation de-

creased; one patient (Case 2) sustained the most recent sub-
luxation while reaching for a light-switch.

The diagnosis of the referring physician (and our own

diagnosis, in Case 1) was either recurrent dislocation of the

elbow or (in most patients) ofthe proximal radio-u!nar joint.

The routine physical examination was normal and the elbow

was stable clinically in all patients, except that, when full

extension of the elbow with the forearm fully supinated was
attempted by the examiner, the patient showed apprehen-

sion, as if the elbow were about to dis!ocate. We could not
detect any other sign of instability by the usual method of

examination under anesthesia in any of the five patients,
except by the test for posterolatera! rotatory instability of
the elbow, which was positive in all patients. In no instance

could the ulnohumeral joint be frankly dislocated, whereas,
when the test was performed, the physical signs always

indicated a dislocation or subluxation of the radiohumera!
joint. Varus and valgus stress radiographs were unremark-

able.
For one patient (Case 1), the mother’s description of

the six recurrent episodes resembling a dislocation was of

interest. She explicitly described a prominence in the region

of the radial head that she attributed to a bone sticking out

under the skin, and a dimple behind it. She said that the
boy could not move the elbow because of the pain, but that
after she shook the elbow, the bump and dimple disap-
peared, with a snapping sensation. Then the pain resolved

quickly and the child could move the elbow again. Clinical

examination of the elbow was unremarkable, and repeated
attempts by several surgeons to demonstrate the instability
under anesthesia were unsuccessful, until the posterolateral

rotatory-instability test was performed.

The Posterolateral Rotatory-Instability Test of the Elbow

The displacement is best demonstrated (a positive re-
su!t) with the patient under genera! anesthesia. However,
the test can be performed with the patient awake; then, a
positive result is signified by the patient’s apprehension, and

only occasionally can a sudden reduction of the radiohu-
meral and u!nohumera! joints be elicited. The arm may be
held at the side, with the patient recumbent or sitting and
with the shoulder internally rotated (Fig. 1-A). We have
recently found it much easier to do the test with the extremity
over the patient’s head and the shoulder fully externally
rotated (Fig. 1-B) and now prefer that position. External
rotation of the humerus is then limited, so that one hand of
the examiner need not be occupied with limiting the external

rotation. If a patient is heavily muscled or obese, both of

the examiner’s arms can then be emp!oyed in manipulating

and exerting force on the elbow.

During the test, external humera! rotation is prevented

either by pressure of one of the examiner’s hands on the
patient’s arm or by external rotation ofthe patient’s shoulder
to its limit. In either situation, the patient’s forearm is fully

supinated, and the examiner grasps the wrist or forearm

and, starting from a position of full extension, slowly flexes

the elbow while applying valgus and supination moments

and an axial compression force. This produces a rotatory
subluxation of the ulnohumera! joint; that is, the semilunar

notch of the ulna is displaced from the trochlea of the hu-

merus. This rotation dislocates the radiohumeral joint pos-
terolaterally by a coupled motion. As the elbow is flexed
to approximately 40 degrees, the posterolateral rotatory dis-

placement increases to a maximum, creating a posterior

prominence (the dislocated radiohumeral joint) associated

with an obvious dimple in the skin proximal to the radial

head (Figs. 2-A and 2-B). Additional flexion results in a

sudden reduction of the radiohumera! and ulnohumera!

joints. The dimple disappears, and the radius and ulna pa!p-
ably and visibly snap into place on the humerus. Flexion

and extension through the very small arc in the identified

range will cause the radiohumeral joint to be a!ternately
dislocated and reduced.

The name that we have assigned to this test was derived

from the fact that it is somewhat analogous to the test for

lateral rotatory instability of the knee due to rupture of the
anterior cruciate ligament. In both tests, there is rotatory

subluxation of the joints (tibiofemoral and ulnohumera!),

produced by va!gus torques due to force couples. Further-

more, the reduction of the subluxation is sudden, and it is

the perception of the reduction rather than of the subluxation

that is apparent clinically. We are not suggesting that the

two tests are similar in any other respect.

The subluxation also can be reduced by mild pronation,

but the reduction then is not as obvious. In forced pronation,

there is no instability. Posterolateral rotatory instability of

the elbow involves dislocation or, less often, subluxation

of the radiohumeral joint, which, since the annular ligament

is intact, is possible only when coupled with rotatory sub-
luxation of the u!nohumeral joint (about the long axis of the
ulna), with the ulna moving away from the trochlea and
with supination of the forearm. This pattern of post-trau-
matic instability was confirmed radiographically, with use

of continuous fluoroscopy and plain radiographs, in all pa-

tients. The radiographs revealed posterolateral dislocation

of the radial head, with widening of the ulnohumeral artic-

ulation due to the rotation (supination) of the ulna away

from the troch!ea (Fig. 2-B).

Operative Treatment

Operative restoration of the functional integrity of the
ulnar part of the lateral collateral ligament’4”8’20 was

achieved by reattachment of the avulsed origin of the lateral

!igament complex to its isometric attachment on the lateral

epicondyle in two patients (Cases 1 and 2). The origin was
reattached and the lateral ligament complex was imbricated,

and the ligament was augmented with free tendon grafts of

palmaris longus in two patients (Cases 3 and 4) and with
triceps fascia in one patient (Case 5). In the patients who

had avulsions, firm attachments were achieved with use of

drill-holes in the !atera! epicondyle. All five repairs were
successful in eliminating the posterolateral rotatory insta-
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Figs. 2-A and 2-B: Case 2.
Fig. 2-A: Photograph made during a positive test for posterolateral rotatory subluxation of the elbow. The posterolateral dislocation of the radiohumeral

joint produces an osseous prominence and an obvious dimple in the skin just proximal to the dislocated radial head.

bility, as tested intraoperatively. Postoperatively, the elbow

was immobilized in 90 degrees of flexion for three to five
weeks. Three patients wore a hinged brace with an extension

block at 30 degrees of flexion for an additiona! six to twelve
weeks.

Anatomical Findings

The operative findings suggest that the cause of pos-
terolateral rotatory instability is an insufficiency (laxity or

avulsion) of the ulnar part of the lateral collateral ligament

of the elbow. This is the major structure that prevents the

ulna from rotating on its long axis away from the trochlea

(described by Morrey and An’8). The posterolateral portion
of the capsule and the radial collateral ligaments also were

observed to be lax. However, the annular ligament was
intact in every patient. Thus, the radio-ulnar joint does not
dislocate; rather, the radiohumeral joint subluxates or dis-
locates, and this is al!owed by rotatory subluxation of the
ulnohumeral joint.

Results of the Operation

Lateral radiograph made simultaneously with the photograph in Fig. 2-A. The radiohumeral joint is dislocated posterolaterally, and there is rotatory
subluxation of the ulnohumeral joint. The semilunar notch of the ulna is rotated away from the trochlea.



FIG. 3

Reproduction of a radiograph from the report of Burgess and Sprague2. It could easily be interpreted as showing a simple posterolateral dislocation
of the proximal aspect of the radio-ulnar joint, as it was in their report. The ulnohumeral joint is widened due to rotatory subluxation. A comparison
of this radiograph with that in Fig. 2-B reveals a striking resemblance between the two; both demonstrate the features of posterolateral rotatory instability
of the elbow. (Reproduced, with permission of J. B. Lippincott, from: Burgess, R. C. , and Sprague, H. H.: Post-Traumatic Posterior Radial Head
Subluxation. Two Case Reports. Clin. Orthop. , 186: 193, 1984.)
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atively. The remaining four patients were followed for fif-
teen to thirty months (mean, twenty months). At the most

recent follow-up examination, all had norma! flexion, ex-

tension, pronation, and supination, and none had had a

recurrence of the instability. The symptoms of clicking,
snapping, giving-way, and so on had a!! resolved. During
repeat testing, the patients no longer had apprehension. Only

one patient (Case 3) had been active in sports preoperatively,
and he was able to return to professional football at a level
of performance that he considered norma!. (He soon dis-

continued playing, however, due to an unrelated injury.)
None of the remaining patients had to change their life-style

after the operation.

Discussion

The presentation and pattern of instability were strik-
ingly consistent in our five patients. Although the lesion

that is responsible for posterolateral rotatory instability has
not been previously identified, to our knowledge, similar
cases have been reported. Kinast and Jakob reported the

case of a sixteen-year-old girl, who, after a traumatic dis-

location of the elbow, had recurrent snapping and locking,
interpreted as recurrent ‘ . The instability and

snapping could be reproduced clinically by a maneuver sim-

ilar to a drawer test (not including rotation, va!gus, or piv-

yI . The radiograph revealed marked widening of the
ulnohumeral articulation and posterior dislocation of the
radiohumeral joint. The radiographic characteristics were
identical to those of the condition that we have termed

posterolateral rotatory instability, but the anatomy of the

lesion was not described.

There have been some reports of lesions classified (in-
accurately, in our opinion) as recurrent dislocation of the

elbow (ulnohumeral joint) or of the proximal radio-ulnar
joint; these lesions had the same features that we have
described2’7’22’25’27’28. Probably the diagnosis has not been

evident until now because the role of the ulnar part of the

lateral collateral ligament with regard to its ability to prevent

ulnohumeral rotation (in the long axis of the ulna)”29 has
not been widely recognized. A careful review of the radio-

graphs and case histories in the literature dealing with re-

current dislocation of the elbow or of the radial head
revealed that posterolatera! rotatory instability of the elbow

may have been misdiagnosed27222527’28.
Burgess and Sprague reported two cases of post-trau-

matic subluxation of the radial head that were similar to

those of our five patients2. Their first patient was found to

have an intact annular ligament. Despite reconstruction
(tightening of the annular ligament), the postoperative ra-
diograph revealed persistent posterior subluxation of the
radial head; it could be reduced by flexion and pronation of
the elbow, but the elbow redislocated with extension and

supination. This is the same maneuver that elicits the pos-
terolateral rotatory instability. In their second patient, the
radiograph of the dislocated radial head (reproduced, for

the purpose of comparison, in Fig. 3) demonstrated the

features of posterolatera! rotatory instability (ulnohumeral
rotatory subluxation, as indicated by widening of the u!-
nohumeral joint space, and posterolatera! dislocation of the
radiohumeral joint) and is similar to the radiographs of our
five patients2. Symeonides et a!. reported three cases of

recurrent dislocation of the elbow, one of which was in a
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sixteen-year-old boy who had a twelve-year history of ep-
isodes resembling recurrent dislocation; on each occasion,
the dislocation was reduced by the boy or the parents27. The

radiographs and clinical findings in that report were similar

to those of our patients. Hassmann et al. described four

patients who had recurrent dislocation of the elbow, one of

whom had a stable u!nohumeral joint despite having needed

twelve reductions by physicians8. The patients who were

described in these earlier reports2’4’8’27 were successfully
treated with an Osborne-Cotteri!l repair of the lateral liga-

ment complex22 (plication if the ligament was lax or reat-

tachment of the origin if it was detached, or both). We

interpret the successful outcomes in those patients to the

fact that the abnormality causing the posterolateral rotatory

instability, insufficiency of the ulnar part of the lateral col-

lateral ligament, is corrected by the Osborne-Cotterill pro-

cedure. Osborne and Cotterill stated: ‘ ‘Not all patients with

recurrent dislocation of the elbow have complete dis!oca-
tion. . . . The radial head may subluxate momentarily into a

capitular defect or capsular pocket and can be reduced easily

by the patient. . who may complain of ‘locking’. . . “22, One
radiograph in their report is similar to those that we have

described. They speculated that the slope of the troch!ea
imparts a lateral rotation to the elbow when axial force is

applied, but they did not describe how to diagnose rotational

instability or what anatomical changes would cause this

pattern of instability as contrasted to recurrent dislocation

of the elbow. Moreover, they noted that physical exami-

nation was normal in three of their thirty patients for whom

adequate records were available. We believe that those three

patients had unrecognized posterolateral rotatory instability.
In one report, 35 per cent of the fifty-two patients who

had a simple dislocation of the elbow had long-term symp-

toms of instability’5. In none of those patients could the
instability be demonstrated clinically. Perhaps they had pos-

terolateral rotatory instability, which would not have been

detected clinically. Possibly, a test for posterolatera! rota-

tory instability would have helped to establish the proper
diagnosis.

With regard to the management of patients who have

an acute dislocation of the elbow, our findings suggest that

the application of a pronation moment to the elbow after
reduction of the dislocation would prevent the external ro-
tatory subluxation that otherwise might occur. The anterior

part of the medial collateral ligament is the major constraint

to valgus instability’ .9.I0.I6.I9.2I.26#{149} Adequate testing of valgus

stability necessitates that the forearm be pronated, since,
even in the presence of an intact anterior part of the media!
collateral ligament, acute posterolatera! rotatory instability

may be mistaken for valgus instability unless the elbow is

forcefully pronated. Thus, valgus laxity with the elbow in
pronation indicates a deficiency of the anterior part of the

medial collateral ligament, whereas valgus laxity with the

elbow in supination may be due to laxity of the anterior

part of the medial collateral or the ulnar part of the lateral

collateral ligament.

Another implication of our study is that, if there is

valgus stability with the forearm in pronation, it is appro-

priate to mobilize the elbow immediately in a hinged cast-

brace with the forearm fully pronated. If the media! soft

tissues are intact, they will act as a hinge, and the lateral

side can be reduced (with a technique similar to that used

for supracondylar fractures) to allow the ends of a torn ulnar

part of the lateral collateral ligament to approximate and

heal during the period of support in the hinged brace. Early

experience with this treatment has been successful. Finally,
pronation will prevent the application of excessive stress to

a repaired or reconstructed ulnar collateral ligament. Studies
are under way to describe quantitatively the kinematics and
biomechanics of posterolatera! rotatory instability and to

evaluate the different methods of operative repair and re-

construction.
Whether there is more than one cause for posterolateral

rotatory instability remains to be determined. In addition to

the five patients whose cases we have described, we have

treated patients who had this condition after an injury to the

elbow that did not include a fracture or an apparent dislo-
cation. We have also seen the instability after excision of
the radial head and after lateral release for lateral epicon-
dylitis. The condition should be suspected in any patient

who complains of painful snapping after a lateral release,

an arthrotomy, or trauma.

This test is applicable to a patient who is awake, al-

though it is most successful when the patient is under general
anesthesia. Only once was the reduction evident in a patient

who was awake, and on one occasion it was evident after
a local anesthetic was injected into the joint. The maneuver
appears to be sensitive as a test for apprehension in the

patient who is awake.

Finally, it should be emphasized that the test is not an

easy one, but, once it has been thoroughly practiced and

understood, the results are highly reproducible. Posterolat-
eral rotatory instability is rare; thus, there is little opportunity

for the surgeon to practice the test. This also makes it more

difficult to use. Fortunately, in our experience it has been

very reliable as a test for apprehension with the patient

awake, and this is easy to perform because the patient cannot
completely prevent the initial subluxation, which causes the
apprehension.

In summary, posterolateral rotatory instability of the

elbow is a clinical entity that can be distinguished from

dislocation of the elbow. It is unrelated to posterolateral

dislocation of the radial head (that is, dislocation of the

proximal radio-u!nar joint). It can be diagnosed by the test

for posterolateral rotatory instability of the elbow, which
will differentiate this condition from recurrent dislocation

of the ulnohumera! joint. The cause appears to be insuffi-

ciency (laxity, or detachment of the origin) of the ulnar part
of the lateral collateral ligament. The objective of operative

treatment is to restore the functional integrity of the ulnar

part of the lateral collateral ligament.

NOTE: The authors thank Dr. Burgess and Dr. Sprague for their helpful suggestions regarding
this manuscript, and Dr. Peter Armstrong. Division ofOrthopaedics, The Hospiul for Sick Children.
University of Toronto, for permitting inclusion of his patient in this series and for helping to record
this phenomenon on videotape.
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