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The Surgical Treatment of the Unstable Pronation-External
Rotation Ankle Fracture

Chang Séo Kang, M.D., Young Sik Pyun, M.D., Sung Won Sohn, M.D., Kwang Soon Song, M.D.,
Chearl Hyoung Kang, M.D. and Soo Yong Kim, M.D.

Department of Orthopaedic Surgery, School of Medicine Keimyung University, Daegu, Korea

Pronation-external rotation ankle fractures are divided into four stages by Lauge-Hansen who
placed the individual components of an ankle injury in their correct sequence in time so that, when
the end point is represented by a fracture, the presence of intermediary ligament injuries may be
inferred.

Pronation-external rotation stages 3 and 4 injuries have severe soft tissue injuries and may be
too difficult to reduce with closed method and to maintain with plaster immobilization. They also
require attention because of a high level fracture of the fibula and rupture of all ligaments of the
syndesmosis or a avulsion fracture of their bone insertion. If anatomical reductions and rigid inter-
nal fixations were not performed. the results were worse than other types of ankle injuries.

We reviewed the results of 31 patients with pronation external rotation ankle fractures who were
followed from 18 months to 7 years. All cases were managed with open reduction and internal fixa-
tion with a plate, a screw or screws, a tension band wiring: and multiple K-wires. All patients were
treated and followed at the Department of Orthopaedic Surgery, Keimyung University, School of
Medicine, Daegu, Korea and their results were rated on a clinical and roentgenological basis.

The results obtained from this study were as followings :

1. Most of the patients were in the age range between 20 and 39 (64.7% ) and 58.1% of the inju-

ries occured in traffic accidents.

2: A plating considered as an effective method to obtain maintenance of appropriate anatomical

reduction and rigid internal fixation of the distal fibula was used.

3. The accuracy of the reduction affected the degree of the arthrosis in long term follow-up.

4. A degree of initial displacement is considered as one of the important factors affecting the

clinical results.

5. 80.7% were rated good to excellent. ,

Key Words : Pronation external rotation, Ankle fractures.
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Table 1. Age and sex distribution

Age Male Female Total(%)
10-19 1 0 1( 3.2)
20-29 10 0 10(32.3)
30-39 7 3 10(32.3)
40-49 2 1 3( 9.7)
50-59 4 1 5(16.1)
60-69 2 0 2( 6.4)
Total(%) 26(83.9) - 5(16.1) 31(100)

Table 2. Causes of injuries

Etiology No.(%)
Traffic accident 18(58.1)
Slipping 7(22.6)
Direct blow 5(16.1)
Other 1¢ 3.2)

2. 944 o 9y
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W ®UI, 20-394] Aloje] fEr| d¥ol 20
(64.6%)B o2 714 &9t (Table 1).
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Table 3. Method of internal fixation
Fixation Lat. Med. Post. Diqsta»

method M M* M sis Total
Plate &
screw 28 0 0 0 28
A screw/ 0 18 8 28 54
screws
Tension
band 0 4 0 0 4
K-wire 0 2 0 0 2
Closed . 1 3 3 15
reduction
Totla 31 25 16 31

Lat. M=lateral malleouls, Med. M =medial
malleolus, Post.M = posterior malleolus, * We
exclude deltoid ligament repair
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MEASUREMENT OF SYNDESMOSIS WIDTH AND
MEDIAL MORTICE WIDTH ON MORTICE
PROJECTION OF ANKLE

Fig. 1. The width of the syndesmosis is the
horizontal distance from the tibial incisura line
(notch) to the medial border of the fibula mea-
sured one centimeter proximal to the joint sur-
face of the tibia (black arrows). The width of
the medial mortise is the maximal distance from
the medial malleolus to the talus measured be-
tween the subchondral margins of the talus and
medial malleouls (blank arrows).

Table 4. Degree of displacement (Burwell and
Charnley)

Mild Slight displacement

HIGH FIBULAR FRACTURE (PRONATION-EXTERNAL
ROTATION TYPE) MEASUREMENT OF
SYNDESMOSIS WIDTH

1C

Fig. 2. The width of the syndesmosis in a

- pronation-external rotation stage 4 fracture is

measured as the maximum horizontal distance
from a point on the tibial incisura one centiment
proximal to the joint surface of the tibia to the
medial part of the cortex of the distal fibular
fragment.

Table 5. Degree of displacement

Moderate Talar displacement up to half the Initial displacement No.(%)
width of the ankle mortise Mild 10(32.3)
Severe Displacement greater than Moderate 13(41.9)
moderate Severe 8(25.8)
Table 6. Roentgenographic criteria used to evalute the quality of reduction
Bone fragment Rating Criteria
Lateral malleolus Good No lateral of medial displacement ;
dorsal or ventral displacement <2mm
Fair Lateral displacement <2mm
dorsal or ventral displacement 2-5mm
Poor Lateral displacement >2mm ;dorsal displacement >5mm
Medial malleolus Good No medial or lateral displacement ;
dorsal, proximal, or distal displacement <2mm
Fair No medial or lateral displacement;
dorsal, ventral, proximal, or distal displacement 2-5mm
Poor Displacement same as for fair rating but larger |
also lateral displacement, angulation, or rotation
Posterior malleouls Good Proximal displacement <2mm
Fair Proximal displacemen 2-5mm
Poor Proximal displacement>5mm & talus displaced posteriorly
Reduction of the Goo 2.5-4.0mm wide or equal to normal
syndesmosis Fair <2mm wide than normal
Poor >2mm wide than normal
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Fig. 3. Pronation-external rotation stage 4 Fig. 3-A :Pronation-roation stage 4 injury in 52-year-

old male.

‘1243508
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Fig. 3-B:. He had a repair of anterior capule
and anterior tibiofibular ligment, internal fixa-
- tion of the fibula with a plate and maintenace
of the reduction of the distal tibiofibular joint
with a fibulotibial transfixation screw.

Table 7. Quality of radiographic reduction

Degree of Lateral Medial Posterior Syndes-
Reduction malleouls malleoulsmalleouls mosis

Good 29 27 29 25
Fair 1 3 2 6
Poor 1 1 0 0

& A & Ach(Table 3).
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Table 8. Critera used in assessment of result

Result ' Clinical
Excellent No pain with full range
of motion )
Good Pain after strenuous activity
’ 15° loss of motion
Fair Pain with normal activity
15-30° loss of motion
Poor Over 30° loss of motion

Costant pain

Table 9. Results of treatment(Clinical)

Result No.(%)
Excellent 6(19.4)
Good 19(61.3)
Fair 5(16.1)
Poor 1( 3.2)
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Fig. 4. Pronation-external rotation stage 4 Fig. 4-A : Pronation-external rotation stage 4 injury

in 33- year-old female.

1122528

F33 ;
Fig. 4-B : She had internal fixation of the
fibular fracture, the posterior malleolus and the
distal tibiofibular joint and a repair of the del-
toid ligament, anterior capsule and anterior tib-
iofibular ligament.

Table 10. Classification of arthrosis(Magnus-
son)

Fig. 4-C : The anteroposterior and lateral
roentgenogram made 18 months after fractures,

showing all fractures with solid L}r}ion and a
generally good result, with *1 arthritic changes.

Table 11. Ankle arthrosis

+ + + The joint space has almost disappeared.

++  The Joint space is only about half as
that of the uninjured side or there is
rather pronounced formation of spurs
and calcific masse (areas of increased
density or sclerosis).

+ There is no to slight reduction of the
joint space, no to slight formation of
deposties (early spur formation) on the
joint margins, and no to slight sclerosis
of subchondral bone of the tibia.

Degree No.(%)
+ 24(77.4)
44 6(19.4)
+++ 1( 3.2)
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Burwell# Charnley' (Table 4) o] ]38 ulA}
A #GdA 27 A9AEE A= (mild)7} 8
#l, 5% X (moderate) 7} 138, 2% (severe) 7}
10# ¢ o} (Table 5).
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