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Fracture-Dislocation of the Ankle with

Posterior Entrapment of the Fibula behind the Tibia

RECOGNITION AND MANAGEMENT

BY PHILIP J. MAYER, M.D.*, AND C. McCOLLISTER EVARTS, M.D.*, ROCHESTER, NEW YORK

From the Department of Orthopaedic Surgery.

the University of Rochester Medical Center, Rochester

ABSTRACT: Fracture-dislocation of the ankle with
entrapment of the fibula behind the tibia is a rare con-

dition. Prompt recognition and treatment are neces-
sary to prevent permanent disability. In three of four

patients, the injury was managed by closed reduction.
if the injury is accurately diagnosed and if traction and
medial rotation are applied to the foot while the fibular
shaft is pushed laterally, a stable, satisfactory reduc-
tion may be achieved. If closed reduction fails, a lateral
approach through a small vertical incision directly over

the fractured fibular malleolus is sufficient to allow
open reduction of the fibula.

In 1947 , Bosworth described five patients with an un-

common entity, fracture-dislocation of the ankle with en-

trapment of the fibula behind the tibia. Since then,

twenty-one patients with the so-called Bosworth fracture

have been described2’o Two had a dislocation of the

tibiotalar joint and entrapment of the intact fibular shaft

without concomitant fracture 5.8 Seventeen had open re-

duction 1.2,4,8 and only four were managed without

surgery 1,3.7#{149} Two of Bosworth’s patients subsequently re-

quired ankle arthrodesis. This fracture-dislocation is a rare

condition, and, to prevent permanent disability, prompt

recognition and treatment are necessary.

During the period 1975 through 1976 , four patients

were seen with the Bosworth fracture at the University of

Rochester Medical Center. In the first two patients seen,

the diagnosis was not made: the first required open reduc-

tion and internal fixation; the second did not. The other

two patients had an accurate diagnosis, and each was

treated by closed reduction. Because this type of

fracture-dislocation is rare and frequently not recognized,

a review of the management of our four patients, with em-

phasis on the correct initial diagnosis, was undertaken.

Case Reports

CASE 1 . A forty-one-year-old woman was fighting in the street. She

turned to the left to run away, caught her right foot in a hole, and fell to

the ground. There was immediate pain and deformity of the right foot.

On examination in the emergency room. the right foot was seen to be

* University of Rochester Medical Center, 601 Elmwood Avenue,

Rochester, New York 14642.

FIG. I-A FIG. I-B

Figs. I-A and I-B: Case I. Fracture ofthe right fibular malleolus, dis-
location of the ankle, and entrapment of the fibular shaft behind the tibia.
Open reduction with a Rush rod was performed.

Fig. I-A: On the anteroposteriorroentgenogram(ofthe ankle) the fibu-
lar shaft is seen to be crossing the tibia, the proximal end being lateral
and the distal end, medial and posterior to the tibia. Note that the distal
end ofthe fibula is partially obscured behind the medial malleolus. If the
knee had been included on the roentgenogram, these abnormal relation-
ships would have been obvious.

Fig. I-B: On the lateral roentgenogram, the distal end ofthe proximal
fibular shaft fragment is seen to be entrapped behind the tibia. Note the
gentle sweeping contour of the intact posterior malleolus and the intact
medial malleolus in an anterior position.



FIG. 2-A

FIG. 2-B
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positioned in 90 degrees of external rotation relative to the tibia. No

pulses were palpable in the foot, but it was warm and capillary filling was

present. The roentgenograms (Figs. 1-A and 1-B) showed a dislocation

of the ankle and fractures of the fibula and tibia, but they were misinter-

preted because the anteroposterior roentgenogram of the tibia was

thought to be the lateral view of the ankle and the lateral view of the tibia

was thought to be the anteroposterior roentgenogram of the ankle. Two

attempts at closed reduction failed. The dorsalis pedis pulse became

palpable. The preoperative diagnosis was trimalleolar fracture-

dislocation of the ankle, and it was not until after medial and lateral mci-

sions were made and the fragment of the lateral malleolus was mobilized

that an accurate assessment of the situation was possible. The distal end

of the proximal fibular fragment was seen to be entrapped in the intact

interosseous membrane behind the posterior interosseous ridge of the

tibia. After the tibia was pried away from the fibula transversely, a loud

snap occurred and the fibula moved forward. The talus then returned to

its normal position, and the fibula also was reduced. Although the reduc-

tion was found to be rather stable, a Rush rod was inserted in the fibula

Figs. 2-A and 2-B: Case 2. Fracture of the medial and lateral malleoli and dislocation of the right ankle with entrapment of the fibular shaft
fragment behind the tibia.

Fig. 2-A: On the anteroposterior roentgenogram (left), the displaced fragment ofthe lateral malleolus is rotated behind the medial malleolus and the
distal end of the proximal shaft fragment of the fibula lies posterior to the tibial shaft. On the lateral view (right) the posterior malleolus, partially
obscured by the talus. is intact and the distal end of the fibular shaft is entrapped behind the tibia.

Anteroposterior(left) and lateral (right) roentgenograms made after closed reduction. Note the satisfactory positions ofthe comminuted fracture of
the lateral malleolus and of the transverse fracture of the medial malleolus.



FIG. 3-A FIG. 3-B

Figs. 3-A and 3-B: Case 3. Fracture of the medial and lateral malleoli and dislocation of the right ankle with the fibular shaft fragment entrapped
behind the tibia. Closed reduction was successful.

Fig. 3-A: On the anteroposterior roentgenogram, the distal end ofthe shaft fragment ofthe fibula is seen to be posterior to the tibia and a fracture of
the medial malleolus is partially obscured by the superimposed calcaneus.

Fig. 3-B: On the lateral roentgenogram, the fragment of the medial malleolus is seen to be displaced with the talus, as is the distal fragment of the
fibula. The distal end of the fibular shaft is entrapped behind the tibia. The posterior malleolus is intact.
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and a long cast was applied. Post-reduction roentgenograms revealed the
ankle mortise to be intact and the fracture of the fibula to be just above

the malleolus.

CASE 2. A forty-six-year-old man who worked in a forge caught his

right foot between two heavy pieces of steel, lost his balance, and fell,

twisting his trunk to the left. He had immediate pain and deformity of the

right ankle. Physical examination demonstrated an obviously dislocated

right ankle with the foot in extreme external rotation relative to the tibia.

The original roentgenograms (Figs. 2-A and 2-B) were interpreted as

showing a fibular fracture and a tibiofibular dislocation with the talus

being displaced posterolaterally in relation to the tibia. The associated

fracture through the medial malleolus was also noted. The patient was

sedated with intravenous meperidine, and a closed reduction was ef-

fected. The attending orthopaedic surgeon noted that he had to use great

force to reduce the ‘ ‘bi-malleolar fracture-dislocation of the ankle’ ‘ . He

pulled the foot distally and inverted and medially rotated the foot with

the left hand, while he pushed laterally on the distal part of the fibula

with the right hand . He reported that there suddenly was a loud snap and

the ankle reduced to a stable position of excellent alignment.

CASE 3 . A thirty-four-year-old woman was pushed from behind and

fell over a curb, twisting her right foot outward. She had immediate pain

and deformity of the right ankle. Physical examination revealed that the

right ankle was grossly deformed with the foot externally rotated on the

tibia. Roentgenograms were correctly interpreted as showing fracture-

dislocation of the ankle with the fibula entrapped behind the tibia (Figs.

3-A and 3-B). Following adequate analgesia and relaxation, the fracture

was reduced by applying traction on the foot with a laterally directed

force on the fibular shaft as the foot was medially rotated. A snap was

heard, and the ankle was reduced to a stable and acceptable position. A

long cast was then applied.

CASE 4. A nineteen-year-old mail, who was inebriated and fighting,

sustained a severe external rotatory stress to the left foot. Because of de-

formity and severe pain he was taken to the emergency room. The patient

was screaming and combative. Physical examination revealed that the

left foot was externally rotated 90 degrees relative to the leg. The skin

was intact and pulses were palpable. The initial roentgenograms (Figs.

4-A and 4-B) were correctly interpreted as showing a fracture-dislocation

of the ankle with the fibula entrapped behind the tibia. Prior to manipu-

lation, palpation confirmed the posterior position of the fibular shaft.

Closed reduction was accomplished by applying traction and medial ro-

tation to the foot with the right hand, while the fibular shaft was pushed

laterally with the left hand. A loud snap was heard, and the ankle was

reduced to a stable position: a long cast was applied . The patient then

became more cooperative, but refused open reduction and internal fixa-

tion of the medial malleolus.

Discussion

To appreciate the nature of this fracture-dislocation

fully, it is necessary to recognize the anatomy, the mech-

anism of injury, and the roentgenographic patterns. The

mechanism usually described in the literature 1,2,5,6,9 is a

severe external rotation force applied to the foot. The foot

is usually fixed in place. Two forces are applied to the leg:

one is directed forward and lateral, and the other is rota-

tory. The talus is forced backward out of the mortise, tear-

ing the anterior and posterior syndesmotic ligaments. The

fibula is carried posteriorly by the intact lateral collateral

ankle ligaments, and either its inferior part breaks off at

the posterior tibial border or its shaft remains intact and is

dislocated behind the tibia.

At the time of operative reduction, the proximal fibu-

lar fragment may be found to be either caught on the pos-

tenor ridge of the incisura fibularis (posterior interosseous

ridge) , fixed in the fracture site of a posterior malleolar



FIG. 4-A

FIG. 4-B
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Figs. 4-A and 4-B: Case 4. Fracture of the medial and lateral malleoli and dislocation of the left ankle with the fibular shaft fragment entrapped
behind the tibia. Open reduction was advised after unsatisfactory closed reduction but was refused.

Fig. 4-A: Anteroposterior (left) and lateral (right) roentgenograms made before closed reduction. With the knee not shown, it is difficult to ap-
preciate the abnormal relationships.

Anteroposterior (left) and lateral (right) roentgenograms made after closed reduction. The fracture ofthe medial malleolus is not reduced.

fracture, or actually stuck into the interosseous membrane.

The distal talofibular and calcaneofibular ligaments are

usually intact (Case 1), as is the interosseous membrane,

but that membrane is displaced and tightly stretched. Once

the proximal fibular segment is freed, it literally snaps

back into place. Indeed, ligament integrity is responsible,

no doubt, for the characteristically stable nature of the re-

duction.

The relationship of the tibia and fibula at the level of

the ankle joint has been studied 1,2 on serial roentgeno-

grams of cadaver specimens made with the two bones

placed in varying positions relative to one another. The

radiologist may think that the relationship of the tibia to

the proximal fibular fragment is normal if he does not

realize that in the true lateral projection the normal lateral

and medial malleolus should be superimposed one on the

other. The lateral malleolus should not appear to be pos-

tenor to the medial malleolus. The mistaken observer may

assume that the lateral roentgenogram was made with the

ankle rotated somewhat. Fahey and associates stressed the
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A

FIG. 5

Drawings showing the abnormal relationships of the talus, tibia, and fibula (A and B) and the recommended technique for closed reduction of the
left ankle (C). The surgeon’s right hand is used to apply axial traction and internally rotate the foot medially while an anterolaterally directed force is
applied with the heel of the surgeon’s left hand. ( I ) medial malleolus; (2) posterior malleolus: (3) fibulotalar ligaments; (4) distal end of fibular shaft
entrapped behind the tibia; and (5) interosseous membrane.

following: “If true anteroposterior and lateral views are

not used, the overlap may not be demonstrated in the an-

teroposterior view or the posterior displacement shown in

the lateral view”.

If one invariably uses two structures, the shafts of the

tibia and fibula, for orientation of the roentgenograms

available, it then becomes a simple task to identify accu-

rately the significant bone relationships at the ankle (Fig.

5).

On the lateral roentgenograms of the distal part of the

tibia, the relatively thin anterior cortex and the gentle

sweep ofthe posterior malleolus must be recognized. They

should not be confused with the outline of the fragment

containing the medial malleolus. Proper orientation will

prevent one from being misled by the position of the fibu-

lar malleolus which has rotated outward with the talus and

lies superimposed over the medial malleolus on the an-

teroposterior roentgenogram (Fig. 1-A).

An additional aid in orientation is to include the knee

on the initial roentgenographic study �. Not only does this

help in orienting the distal ends of the bones, but it iden-

tifies a proximal fibular fracture.
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