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&p.1:Summary. Relative shortening of the fibula may oc-
cur after any type of ankle fracture when the lateral
malleolus is involved. Patients complain of pain and
restriction of their daily and sporting activities. Clini-
cally, there is valgus of the hind foot due to abduction
and lateral rotation of the talus. The goal of treat-
ment is to restore the initial length of the fibula by a
horizontal or Z-osteotomy, which will also correct the
malposition of the talus. This study shows that the op-
erative reconstruction of a widened mortise is a rela-
tively safe procedure, independent of the type of oste-
otomy used. Lengthening of the fibula is an important
step in the treatment of the painful ankle when the
fibula is short after trauma, even when degenerative
changes of the joint are already present.

Resumé.Nous avons analysé six cas de raccourcisse-
ment posttraumatique du péroné. Differents types de
fracture et de traitement ont menés à cette situation,
qui, cliniquement se caracterise par des douleurs au
niveau de la cheville et une déviation en valgus et ro-
tation externe du pied. Tous les péronés ont été cor-
rigés par des osteotomies d’allongement (ORP), soit
horizontalement ou en forme de “z”. Nos résultats
montrent que la réconstruction opératoire d’une
mortaise élargie constitute une intervention relative-
ment simple qui donne de bon résultats et qui peu
ralentir ou même arrêter la progression d’une arth-
rose posttraumatique. En conséquence l’ORP devrait
constituer le traitement de choix dans les cas de rac-
courcissement posttraumatique même si des signes de
dégénerescence arthrosique sont présents.

Introduction

The importance of the lateral malleolus for the cor-
rect functioning of the talocrural joint has been de-
scribed [3, 4, 8, 9, 12, 15, 17, 20, 21, 22, 23, 24].
When shortening of the fibula occurs after trauma,
malrotation and lateral talar tilt is present. The articu-
lar surfaces can be made congruent by different types
of lengthening procedures. A technique was de-
scribed by Weber in 1981 [22].

We present the late results of 6 patients with this
condition treated by a lengthening osteotomy of the
fibula.

Materials and methods

Between 1984 and 1992, 7 patients with persistent pain due to
malunited fractures of the ankle associated with a shortened
fibula were referred to our institution for further treatment.
One patient was not available for follow-up. Six were evaluat-
ed clinically and radiologically. There were 3 males and 3 fe-
males with an average age at reconstruction of 44 years (range
24 to 64 years). The interval between trauma and the first op-
eration, and lengthening osteotomy of the fibula was 36
months (range 5 to 60 months). The mean follow up averaged
4.3 years (range 2.3 to 8.3 years). Three of the six patients
were managed by the horizontal osteotomy described by We-
ber [22] (Fig. 1a, b), which restores the initial length and also
corrects the lateral rotation of the malleolus which is always
present in these cases. Any scar tissue was removed. The distal
fibula was osteotomised horizontally, lengthened by 4–5 mm
and rotated until the malleolus fitted anatomically into the fib-
ular groove of the tibia. The fragments were fixed with a 3.5
mm reconstruction plate (Fig. 2a, b). The osteomy gap was
filled with a corticocancellous bone graft taken from the medi-
al aspect of the distal tibia in one case, or by local regional
cancellous bone in 2 cases.

The other 3 patients underwent a Z-osteotomy of the fibu-
la, performed in the frontal plane (Fig. 3a, b) so that gliding
lengthening of 4 to 5mm could be obtained. Derotation was
also carried out and the osteotomy was fixed with AO-ASIF
plates. A cancellous graft was not necessary for these cases.
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Postoperatively, active motion and partial weightbearing
with a maximal load of 5 kg was begun and continued for 6
weeks in 5 cases. One patient required an additional tibiocal-
caneal external fixator for distriction of the ankle because of a
limited joint space and adhesions which followed infection af-
ter open reduction and internal fixation of a pilon fracture.

The follow-up consisted of clinical and radiological evalu-
ation, estimation of professional and sports activities, pain, de-
pendence on anti-inflammatory drugs and satisfaction with the
operation (Table 1).

Results

No difference was noted in the postoperative outcome
regarding the type of osteotomy performed. Radio-
graphs showed that all the osteotomies, except one,
healed within 12 weeks. One patient with a Z-osteot-
omy and a tube-plate fixation needed a second inter-
vention for fixation with lag screws. At follow-up, ra-
diographs of 2 patients showed no increase in their

Fig. 1a, b.Diagrams of the right ankle showing a an horizon-
tal osteotomy of the fibula, and b the lengthening after distrac-
tion&/fig.c:

a b

Fig. 2a, b.Anteroposterior radiographs of case 3 (Table 1), 5
months after osteosynthesis for a fracture of the tibia and fibu-
la. There is widening of the medial joint space; the lateral joint
space irregular, with involvement of the talofibular joint. b The
same patient 6 days after lengthening of the fibula by an hori-
zontal osteotomy. The ankle joint has been restored to normal&/fig.c:

Fig. 3a, b.Diagram of the right ankle showing a a Z-osteoto-
my of the fibula, and b the lengthening after distraction

Table 1.&/tbl.c:&tbl.b:

Patient Sex Age Fracture Radiograph Delay Type Ex/Fl-1 Compl Ex/Fl-2 Radiograph Outcome
po OT OT pOT

1 m 21 Trimalleolar Slight 60 m Z 5/0/40 5/0/30 Moderate good
2 fm 50 Trimalleolar Slight 36 m Z 0/0/20 * 2/0/15 Discrete moderate
3 fm 36 Lower leg None 5 m H 10/0/40 10/0/40 None very good
4 fm 40 Fibula+pilon Moderate 28 m Z 5/0/20 ** 0/0/10 Ankylosis good
5 m 62 Prox+dist fib. None 24 m H 10/0/30 15/0/35 None very good
6 m 37 Weber type C Moderate 60 m H 0/0/30 *** 5/0/25 Important poor

po=postoperative and pOT=post-osteotomy radiographic os-
teoarthritis changes – slight, osteophyte scarcely visible –
moderate, clearly visible osteophyte – severe, osteophytes and
joint narrowing; type OT=type of osteotomy, Z – Z-osteotomy,
H – horizontal osteotomy; delay OT=interval between initial
osteosynthesis and fibular osteotomy; Ex/Fl 1/2 joint mobili-

ty=joint mobility before (1) and at last follow up (2);
compl=complications after fibular osteotomy; *=adhesions af-
ter initial operation and osteotomy, **=infection after initial
operation, external fixator used after osteotomy and painless
ankylosis, ***=arthrolysis when the plate was removed and
osteoarthritis&/tbl.b:



degenerative changes; one patient had only very
slight additional arthritic changes at 4 years postoper-
atively. Three patients, who had degenerative changes
in the preoperative radiographs showed slight pro-
gression of these. The patient who was treated with
additional external fixation for severe articular carti-
lage damage after an infected pilon fracture, devel-
oped spontaneous fusion of the ankle joint in a func-
tional position with a good clinical outcome. The 3
patients with arthritic changes showed restricted an-
kle movement, while 2 of the 3 others regained al-
most the same movement as was present on the con-
tralateral side. No patient needed anti-inflammatory
drugs more than once a month. Four patients returned
to full work, 3 of them in their previous occupations
(driving instructor, nurse, secretary). One patient had
to change to a less active occupation. The patient
with a painful neuroma works half-time as taxi-driv-
er. One patient, 72 years of age, was retired and was
very satisfied (Table 1).

Discussion

Malunion of the distal fibula with shortening and lat-
eral rotation may occur after open or closed treatment
of malleolar fractures and this will interfere with the
normal function of the ankle joint. Even a displace-
ment of as little as 1 mm will change the mobility of
the talus and fibula, and the distribution of load in the
talofibular and talotibial articulations [1, 5, 7, 8, 11,
12, 13, 15]. Recent experimental studies on cadaveric
ankles showed that 30° of lateral rotation deformity
decreases the tibiotalar contact area by 30 to 50% [2,
12], and this may lead to abnormal stress on the carti-
lage and underlying bone [19].

A dynamic fibular function has also been de-
scribed by Scranton and others [18, 20]. During the
late stance and early push-off phase of gait, the fibula
is pulled distally by the flexors of the foot as they
contract to support the arch. This downward move-
ment of the fibula deepens the mortise and tightens
the interosseous membrane, pulling the fibula medial-
ly. The deepened mortise and taut interosseous mem-
brane provide additional firm lateral support for the
ankle during stress. The fibula and interosseous mem-
brane thus provide lateral stability for the ankle dur-
ing stance and push-off phases [18].

Several different procedures for correction of mal-
united malleolar fracture and the clinical outcome
have been described [6, 10, 14, 16, 21, 22]. The age
of the patient, the type of initial treatment and the de-
lay from initial to final reconstruction either did not
influence the outcome, or only affected it very slight-
ly.

The factor determining the clinical end result
seemed to be the presence of degenerative arthritis at
the time of the osteotomy. In these cases the osteoar-
thritis progressed, resulting in a poor clinical out-
come. We confirmed this observation, but in our
cases even those who had progressive degenerative
changes in their corrected ankles benefited from the

procedure in terms of reduction of pain and improved
function at work. Lengthening of the fibula by osteot-
omy slowed, or even stopped, their progressive arthri-
tis which we considered as stabilised in every case.
We therefore, recommend carrying out the osteotomy
even when there are already osteoarthritic changes,
and we only consider arthrodesis or total ankle re-
placement when the clinical result is poor.
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