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Nine patients sustained a Maisonneuve fracture of 
the fibula (MFF), which is a proximal fibula frac- 
ture associated with an ankle fracture or deltoid 
ligament tear. Eight were treated with closed re- 
duction and plaster casts. One was treated by open 
reduction and internal fixation. Reexamination 
was performed at an average of 25.7 months. This 
included subjective, objective, and functional evalu- 
ations, along with stress roentgenograms. Six pa- 
tients had an excellent result, two a good result, 
and one a fair result. The MFF is often more stable 
than generally assumed. For injuries with only a 
partial syndesmotic disruption, nonoperative 
treatment is recommended. 

The Maisonneuve fracture of the fibula 
(MF'F) is often considered one of the most 
unstable ankle injuries. This is because of the 
presumed disruption of all the syndesmotic 
ligaments and the interosseous membrane 
from the ankle joint to the level of the fibula 
fracture.8,'0 On those cases requiring surgery, 
exploration of the entire interosseous mem- 
brane is not feasible, and creating the injury 
in anatomic specimens is difficult. Therefore, 
little data exist concerning what structures 
are disrupted or how unstable the injury actu- 
ally is. 

This study investigates the stability of Mai- 
sonneuve fractures and determines whether 
surgical intervention is routinely necessary. 

The syndesmotic ligaments (Fig. 1) con- 
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necting the distal tibia to the distal fibula are 
three-dimensional and include the following, 
from anterior to posterior: the anterior tibio- 
fibular ligament, the interosseous ligament, 
the posterior tibiofibular ligament, and the 
transverse tibiofibular ligament. The anterior 
tibiofibular ligament is the weakest of the 
complex. The interosseous ligament is trian- 
gular in shape, with its apex proximal and its 
base distal. It can be regarded as the fish- 
tailed terminal portion of the interosseous 
membrane that extends from just below the 
fibular head to just above the ankle joint. The 
posterior tibiofibular ligament originates on 
the posterolateral aspect of the distal fibula 
and inserts into the posterolateral tubercle of 
the tibia. The transverse ligament originates 
from the digital fossa of the fibula and inserts 
across the entire posterior articular surface of 
the tibia. The majority of its insertion is me- 
dial to the posterolateral tubercle of the tibia. 
It is more elastic and stronger than the poste- 
rior tibiofibular ligament.4 

On the medial side of the ankle, the deltoid 
ligament is divided into the superficial and 
deep portions. This superficial portion is fan- 
shaped and can be divided into two parts: the 
tibionavicular and tibi~calcaneal.~ The deep 
deltoid is attached to the undersurface of the 
medial malleolus, is oriented horizontally, 
and attaches to the medial surface of the 
talus. 

With the above anatomic points in mind, 
one can imagine a plumb line dropped verti- 
cally through the center of rotation of the ti- 
bia and talus (Fig. I). The talus can externally 
rotate and the posterior ligamentous struc- 
tures can maintain their integrity since they 
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FIGS. I A AND I B. The lateral (A) and end on views (B) ofthe ankle depicting the center of rotation ofthe 
talus. With external rotation of the talus the anterior ligaments will be disrupted, but the posterior 
ligaments can remain intact (Modified and printed with permission from Kelikian, A. S., and Kelikian, 
H.: Disorders of the Ankle. Philadelphia, W. B. Saunders, 1985, pp. 498 and 5 12). 

are not under tension with an external rota- 
tion force. This concept is extremely impor- 
tant in understanding the partial diastasis 
that often occurs with an external rotation 
injury. It also shows anatomically why the 
presence of tenderness anteromedially or an- 
terolaterally cannot be interpreted as a com- 
plete ligamentous disruption, but examina- 
tion for stability and possibly stress roentgen- 
ograms can be used to determine the degree 
of instability. 

In his discussion of ankle fractures, Wil- 
son” states, “In general, the more proximal 
the fibula fracture, the greater the damage to 
the tibiofibular ligaments. The most exten- 
sive tearing is found with fractures of the 
proximal one-third of the fibula (Maison- 
neuve fracture) in which the interosseous 
membrane is usually torn as far proximally as 
the fibular fracture.” Pankovich* states, 
“This is a severe injury to the ankle, which 
includes complete diastasis of the distal tibio- 
fibular syndesmosis and often rupture of the 
anteromedial joint capsule and deltoid liga- 
ment or fracture of the medial malleolus. 
Surgical treatment is necessary in later 
stages.” 

Bonnin,’ on the other hand, believes that 
in an MFF, the interosseous ligament, the in- 
terosseous membrane, and the posterior ti- 
biofibular ligament are intact. He classifies it 
as a partial diastasis that is relatively stable, 
and believes that surgery is not necessary.’ 

MATERIALS AND METHODS 

From 1980 until 1986, 1 1  patients with MFF 
were treated at several Kansas City hospitals. Two 
of these fractures occurred within four months of 
the review and were excluded from the study 
group. Examination of nine patients ranged from 
eight months to 4.5 years (average, 25.7 months). 
In seven of the nine, clinical examination and ex- 
ternal rotation stress roentgenograms were com- 
pleted. A special jig was used to ensure standard 
roentgenograms as recommended by Bolin,’ and 
the mortise roentgenograms were made with the 
foot in 20” of internal rotation. In the other two, a 
review of the chart and roentgenograms and a tele- 
phone interview were conducted. 

Baseball, softball, and slipping on ice or water 
accounted for most of the injuries. In all nine 
cases, the fracture occurred in the proximal one 
third of the fibula, and the patients’ symptom was 
ankle pain. Four of the nine patients (44%) were 
able to bear weight on the injured extremity with 
an antalgic gait and came for evaluation between 
one day and three weeks after injury. One patient 
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had an associated medial malleolus fracture and 
eight (89%) had ligamentous injuries medially, 
based on tenderness and swelling found in the re- 
gion of the anteromedial capsule. In four of nine 
(44%), the diagnosis was missed by the initial phy- 
sicians because they focused their attention to- 
ward the sore ankle and did not examine or obtain 
roentgenograms of the proximal fibula. Four of 
the nine (44%) had nondisplaced or minimally dis- 
placed fractures of the posterolateral tubercle of 
the tibia, none greater than 10% of the articular 
surface. All four of these were treated nonopera- 
tively. 

Eight of nine (89%) were treated by closed re- 
duction and casting; six in short leg casts for four 
to eight weeks, and two in long leg casts for six to 
eight weeks. One was treated by joint exploration, 
deltoid ligament repair, and insertion of a syndes- 
motic screw. The treatment was determined by the 
treating physician’s preference. 

At the time of the most recent examination, 
eight of nine (89%) had resumed their preinjury 
activity level, including roller skating, basketball, 
softball, and construction work. The one patient 
who did not return to his previous occupation had 
a peroneal nerve palsy since the injury and could 
not return to house painting. The etiology of the 
palsy was not identified. 

In the seven patients reexamined, the range of 
motion (ROM) in the ankle and subtalar joints 
was equal to that of the contralateral side. On fol- 
low-up roentgenogram, eight of nine (89%) 
showed no increase in the medial clear space or in 
the syndesmosis. One had a I-mm increase in the 
medial clear space. One patient had mild subchon- 
dral sclerosis of the distal tibia and was the only 
patient with any roentgenographic arthrosis. The 
talocrural angle was used to evaluate fibular 
length. This angle is formed by the intersection of 
two lines, one drawn parallel to the tibial articular 
surface and the second drawn between the tips of 
the malleoli on the mortise roentgenogram.’ It was 
within 2”  of the contralateral uninjured ankle in 
all cases. This is considered normal.’ 

Six patients (67%) were judged to have an excel- 
lent result (returned to preinjury activities with no 
more than mild occasional discomfort and no 
roentgenographic abnormalities). Two patients 
(22%) had a good result (mild roentgenographic 
abnormalities) and one ( 1  1%) had a fair result (pe- 
roneal nerve palsy). 

DISCUSSION 

Maisonneuve6 published the results of his 
experiments on the ankle in 1840. The illus- 
tration depicting the injury that bears his 

name shows the proximal fibula fracture and 
also shows the interosseous membrane intact 
(Fig. 2). In the same illustration, the analogy 
between the fracture and two volumes of a 
book with an external rotation force applied 
between them is shown. This demonstrates 
the posterior hinge around which one vol- 
ume rotates. The posterior hinge in the frac- 
ture is the posterior tibiofibular ligament and 
the transverse ligament. Even with a fracture 
of the posterolateral tubercle of the tibia, 
which rarely involves more than one fourth 
of the tibial vault, the transverse ligament will 
maintain the integrity of the posterior syn- 
desmosis because of its insertion across the 
entire posterior tibial surface. It will provide a 
posterior hinge for the syndesmosis.’ Lauge- 
Hansen5 describes a proximal fibula fracture 

HINGED - POSTERlOAL” 

FIG. 2 .  Maisonneuve’s conception of the frac- 
ture that bears his name, and conceptualization of 
an external rotation force between two books, 
hinged posteriorly and opening anteriorly. Inset 
below also shows external rotation of the fibula 
and disruption of the anterior ligamentous struc- 
tures (Modified and printed with permission from 
Kelikian, A. S., and Kelikian, H.: Disorders of the 
Ankle. Philadelphia, W. B. Saunders, 1985, p. 
116). 
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caused by external rotation of the foot with 
the dorsal ligaments of the syndesmosis in- 
tact, which is a description of a partial diasta- 
sis. Pankovich' created the Maisonneuve 
fracture in anatomic specimens. He found 
the interosseous membrane intact in the 
cases he was able to create. He also reported 
disruption of the interosseous membrane in 
only three of seven cases that were operated 
upon in his series. Approximately one half of 
his patients were treated nonoperatively. De- 
spite these findings, Pankovich' considered 
the Maisonneuve fracture a severe injury to 
the ankle with complete diastasis of the syn- 
desmosis and recommended surgical treat- 
ment. 

It is easy to understand how the posterior 
ligamentous structures can remain intact 
with an external rotation injury resulting in a 
partial syndesmotic diastasis. It is slightly 
more difficult to understand how the inter- 
osseous membrane could remain intact with 
a fracture of the proximal fibula. The inter- 
osseous membrane is a fascia1 structure con- 
necting the tibia and fibula in one plane, pre- 
venting lateral displacement of the fibula but 
doing little to prevent anterior and posterior 
displacement of the fibula.2 Also, because of 
its linear insertion, the interosseous mem- 
brane affords little rotational control to the 
fibula, and can remain intact while the fibula 
rotates. The proximal fibula fracture occurs 
when the rotation of the fibula is prevented 
by the capsuloligamentous structures of the 
proximal tibiofibular joint. 

In an anatomic specimen, the entire proxi- 
mal and distal syndesmotic ligaments and 
joint capsules were cut, leaving only the in- 
terosseous membrane intact between the 
tibia and fibula. The fibula could be easily 
rotated externally approximately 150" with- 
out disruption of the interosseous mem- 
brane. The interosseous membrane was eas- 
ily disrupted by applying an abduction force 
to the distal fibula. 

The clinical, roentgenographic, and surgi- 
cal findings of a patient seen recently with a 
Maisonneuve fracture demonstrate the par- 

tial diastasis that can occur with this injury. 
The patient sustained an external rotation in- 
jury to his ankle while moving furniture late 
at night. The next day he came to the hospital 
with pain, swelling, and tenderness in the an- 
teromedial and anterolateral aspects of his 
ankle. Initial ankle roentgenograms showed 
slight widening of the medial clear space. 
Roentgenogram of the knee showed the 

FIG. 3 .  Abduction stress roentgenograms of a 
patient with a Maisonneuve fracture, showing that 
the medial clear space is widened to approxi- 
mately 5 mm. 






