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     ABSTRACT: We have analysed 31 malunited ankle fractures treated

by reconstructive osteotomies. In all cases the malunited fibula has been

corrected; this has been combined with other osteotomies and with fixation

of ununited fragments as indicated. Our results show that, unless function

was severely impaired, reconstruction was always worth while, no matter how

long ago the injury had occurred and even if there were already arthritic

changes.

                                                       END OF ABSTRACT

     The lateral malleolus is the key to the ankle (Weber 1972; Yablon,

Heller and Shouse 1977). Any malunion of the fibula following a malleolar

fracture, changes the bio-mechanics of the joint. The most common malunion

is shortening and lateral rotation of the distal fibula, causing widening

of the ankle mortise and lateral tilt of the talus (see Figs 1 to 4).

Associated lesions, such as malunion or nonunion of the medial malleolus or

of the so-called posterior or third malleolus, or of the anterior tibial

tubercle of Chaput make the problem worse; these additional lesions are

mostly avulsion fractures (Muller et al 1979).

     Patients with malunion complain of pain, difficulty in walking and

impairment of other activities. Secondary lateral rotation and abduction of

the talus leads to a post-traumatic flat foot, followed by arthritic

changes and contractures. The radiological diagnosis can be made by taking

an anteroposterior radiograph of the ankle in about 20 degrees of medial

rotation; it is useful to take the same view of the uninjured ankle for

comparison. Weber in 1981 and Weber and Simpson in 1985 described three

characteristic radiological abnormalities: medial widening of the joint

space, a broken `Shenton's line' of the ankle and a curved tip of the

fibula.

     We present the late results of 31 patients treated by operative

reconstruction of the fibula, either alone, or in combination with other

corrective procedures.

                        Patients and Methods

     Between 1977 and 1986 we operated on 34 patients with malunited ankle

fractures. One patient died a few years after operation and two others

could not be reached for final follow-up.

     The follow-up period of the remaining 31 patients was a mean of five

years (range 1.5 to 10) for clinical and radiological evaluation, and a

mean of seven years (range 3.5 to 12) for subjective analysis. At the final

examination the patients were seen by at least two independent examiners.

     Of the 31 patients, 23 were men and eight women; their average age was

38 years (range 20 to 63). The fractures occurred between 1972 and 1984,

and involved 17 left and 14 right ankles. Using Weber's classification

(1972), 24 were C type, four were B type and one was an A. Two fractures

could not be evaluated. The primary treatment was conservative in 18,

operative in 12, and in one the fracture was overlooked. The interval

between accident and reconstruction was at least three months, and averaged

22 months.

     The following operations were performed. Reconstruction of the

fibula: lengthening (25), shortening (2), lateral rotation (8), medial

rotation (8), unknown rotation (2), valgus angulation (13), and varus

angulation (3). Additional operations on the medial side included washing

out and soft tissue revision (14), partial removal of the deltoid ligament

(4), fixation of any nonunion (3) and osteotomy (3). Other procedures

included excision of the osteophyte on the anterior tibial tubercle (3),

fixation of that tubercle (1) and osteotomy of the posterior malleolus (1).

     The intra-operative procedures consisted of any of the following which

were indicated: lateral capsulectomy and mobilisation of the syndesmosis;

medial capsulectomy and if necessary debridement; soft tissue revision,

washing out, fixation or osteotomy; transverse fibular osteotomy and

correct positioning of the lateral malleolus in the fibular notch after

lengthening using a compression-distraction apparatus (Weber 1981; Weber

and Simpson 1985) (Fig. 2); intra-operative tests of congruence and

function of the ankle as well as radiographs (Fig. 4b); plate fixation;

cancellous grafting (supramalleolar); and, if necessary, fixing the

syndesmosis with a protection screw (Muller et al 1979).

     Postoperatively the ankles were immobilised in removable splints for

five days, followed by active and passive exercises until normal function

was achieved. Below-knee walking casts were then applied and worn for six

weeks.

Assessment.

      We modified Weber's protocol for rating the results of treatment

(Hughes et al 1979), using the pre- and postoperative scores for pain,

walking, activity, ankle and subtalar function shown in Table I. These are

the same as Weber's protocol, but radiologically, unlike Weber, we looked

only at the progression of arthritis, comparing the situation before and

after the reconstruction (at one year and at latest follow-up). We

considered that anatomical restoration had been achieved if there was a

normal Shenton's line (Fig. 4) and no talar tilt or lateral shift. Any

progression of signs of arthritis, such as osteophyte formation, narrowing

of the joint space and subchondral sclerosis was recorded. The foot

position of the standing patient and the ankle joint movements were

photographed.

__________________________________________________________________________

Table I.

Modified Weber rating scale  

__________________________________________________________________________

Subjective:

Pain

 none                                            0

 slight pain with excess activity                1

 mild pain with normal activity                  2

 pain with standing                              3

 pain at rest                                    4

Walking

 normal                                          0

 restricted in strenuous activities              1

 slight limp                                     2

 partially disabled                              3

 totally disabled                                4

Activity 

 full at work and sport                          0

 can work normally but is restricted             1

 in some strenuous activities

 normal work but very limited in activity        2

 partially disabled                              3

 totally disabled and must change job            4

Objective:

Radiographs

 anatomical restoration and no                   0

 progression of arthritis         

 slight progression                              1

 considerable progression                        2

Ankle joint function

 full, equal to other side                       0

 loss of motion 10 degrees or less               1

 loss of motion greater than 10 degrees but      2

 dorsiflexion of 95 degrees possible        

 motion less than 10 degrees but                 3

 dorsiflexion to 95 degrees possible

 stiff foot                                      4

Subtalar joint function 

 full, equal to other side                       0

 slight diminution                               1

 limitation less than 50% compared               2

 to other side

 limitation more than 50%                        3

 no motion                                       4

__________________________________________________________________________

     The patients were asked to record their own assessment of the

percentage of improvement or deterioration. A subjective result was

considered excellent when there was no pain, normal walking and activity

with no limitation at work or in sport. Objective excellence required full

ankle and subtalar function, with movement equal to the uninjured side; and

radiologically, anatom-ical reduction of the ankle mortise and no

progression of arthritis.

     A good subjective result implied slight pain with excess use, normal

work, but restriction of strenuous activities. An objectively good result

meant loss of ankle movement of not more than 10 degrees, slight diminution

of subtalar movement as compared to the sound side, but no progression of

arthritis.

     A subjectively fair result implied less pain than before operation,

some improvement of walking, and unchanged activity. A fair objective

result meant that joint function was the same or only slightly less than

before operation, and that there was some progression of arthritis.

     A subjectively poor result was defined as more pain, less activity and

walking than before operation. Considerable limitations of movements and

definite progression of arthritis denoted a poor objective result.

     One must bear in mind that activity is difficult to assess in the

Netherlands. Sickness benefit payment is so large that some people prefer

to be classified as medically unfit.

                             Results

     These are shown in Table II.

__________________________________________________________________________

Table II.

Results of reconstructive surgery in 31 cases, number and per cent

__________________________________________________________________________

Grade         Subjective     Objective

__________________________________________________________________________

Excellent     13   42        14   45

Good           9   29        10   32

Fair           4   13         6   19

Poor           5   16         1    3

__________________________________________________________________________

     Definite arthritis of the ankle joint existed in six cases before

reconstruction; the follow-up radiographs showed no progression of the

arthritis. The clinical results of these cases were: subjective, 2

excellent, 3 fair and 1 poor; objective, 1 excellent, 3 good and 2 fair.

     The five subjectively poor results were analysed further. One patient

with a poor objective and subjective result had a Weber type C fracture

with avulsion of the anterior tibial tubercle. The postoperative procedure

was complicated by an infection. Severe arthritis and an almost stiff ankle

was the end result, and arthrodesis is the next option for this patient. In

the second patient with a subjectively poor result the complaints were

caused by subluxation of the peroneal tendon and a modified Kelly operation

was performed (Marti 1977). The objective end result was good, with no

progression of arthritis and good ankle joint function. The third patient

complained of slight pain at rest and had swollen ankles with some

instability, partly caused by peroneal tendon displacement; only strenuous

work and sport were restricted but the objective result was good. In the

fourth patient, arthritis was present before operation and an arthrodesis

had been performed elsewhere; our objective rating of the result was fair

as the patient still had pain and was not satisfied. In the last case with

a subjective poor result the probable explanation was too much lengthening

of the fibula.

     Ankle function had improved in nine cases and subtalar function in

four; this could be the result of improved security and diminution of the

flat foot deformity. Twenty-two patients rated their overall improvement at

50% or more; three patients had improved, but by less than 50%; five

patients considered that they were the same as before operation; and one

patient, who is a candidate for re-operation, was clearly worse.

                        Discussion

     A few articles on corrective fibular osteotomy for malunited ankle

fractures have been published. Hughes (1976) reported the results of 28

cases of fibular malunion treated by lengthening osteotomy: seven were very

good, 15 good and six poor. He found no correlation between the clinical

outcome and the time since the accident, the age of the patient or the type

of initial treatment. Offierski et al (1982) examined 11 patients whose

malunited ankle fracture had been revised; they rated 10 fair to good, and

one poor. The factors that determined the result were the duration of

malunion, the quality of the reduction achieved and the condition of the

articular cartilage at the time of revision. Four of their patients had

radiolo-gical evidence of residual talar tilt; in the one with a poor

clinical result, advanced arthritic changes had been present before

revision. Weber and Simpson (1985) examined 23 cases of corrective fibular

lengthening osteotomy after a mean of 11 years; 17 were graded good to

excellent and six were fair to poor. These six patients had radiologically

moderate to severe arthritis before operation. A single case of rotatory

malunion of the lateral malleolus 25 years after an untreated injury was

reported by Austin (1987); the fibula was osteotomised, rotated medially

and fixed with a plate; the clinical result was good.

     In our series the patients were seen at regular intervals up to the

final examination; this is one of the reasons why only three patients (9%)

were lost to follow-up. This makes it possible for us to state that there

is almost no progression of arthritis after reconstruction, and that any

arthritis already present is well tolerated as long as the malalignment is

corrected. The correction of malalignment leads to a better stance, better

muscle balance and gradual correction of any foot deformities. Any

symptoms from the impingement of osteophytes can be treated when the metal

is removed.

     We found no statistical difference between the subjective and the

objective results: subjectively 71% and objectively 77% of the cases were

excellent or good. Moreover, the subjective result did not change two years

after our last examination, by which time the average follow-up had reached

seven years. In evaluating our results it is worth noting that many of the

patients have been referred for ankle fusion; in the event only one fusion

has been performed though another is imminent.

Conclusion.

     We believe that pain or diminished activity with a malunited ankle

fracture is a clear indication for late reconstruction. All components of

the malunion need to be corrected, the goal being full restoration of

normal anatomy. The interval between the injury and secondary

reconstruction is not a contra-indication, nor are any arthritic changes or

even the age of the patient; the only contra-indication is severely

disturbed function. The end result does not depend on the severity of the

malunion nor on pre-existing arthritic changes; it is, in fact, not

completely predictable. Consequently, secondary reconstruction should be

the first step in the treatment of a malunited ankle fracture and other

procedures, such as supramalleolar osteotomy or arthrodesis, should be

considered only if this fails.

                        Article Figure Legends

FIGURE 1a: Eight months after injury there is nonunion of the medial

malleolus, nonunion of the anterior syndesmotic fragment (Chaput) and the

typical talar shift and tilt caused by a shortened fibula. 

FIGURE 1b: Both ununited fractures have been fixed with lag screws; the

fibula has been lengthened, medially rotated and stabilised by means of a

plate; and the syndesmosis fixed temporarily with a protection screw.

FIGURE 1c: Ten years later there has been no progression of the

pre-operative arthritis; the subjective and objective end result is

excellent and the patient rated the ankle as 100% improved.

FIGURE 2a: The internal fixation is not anatomically correct; there is

shortening of the fibula causing talar shift and talar tilt.

FIGURE 2b: The intra-operative radiograph taken with the

compression-distraction apparatus in situ shows the correct positioning of

the talus and a normal `Shenton's line'.

FIGURE 3a: A high fibular fracture was overlooked and all the deformities

described in the text are present.

FIGURE 3b: In addition there is malunion of an avulsed posterior fragment

of the syndesmosis (Volkmann). 

FIGURE 3c: The fibula has been lengthened and rotated, the released

syndesmosis fixed temporarily with a screw and 

FIGURE 3d: the posterior fragment was osteotomised and also fixed with a

screw. 

FIGURE 3e: Five years later, the subjective and objective results are

excellent with no arthritic changes.

FIGURE 4a: Three years after inadequate internal fixation the joint space

is widened medially and the surfaces are not parallel; Shenton's line is

interrupted.

FIGURE 4b: This intra-operative radiograph shows the realignment.
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