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The Role of Lateral Malleolus in Normal Growth and Biomechanics of Ankle
—(linical long-term study in growing children—

In Kim, M.D., Seung-Koo Rhee, M.D., Yong-Sik Kim, M.D., Soon-Yong Kwon, M.D.,
Kee-Won Ryu, M.D. and Seong-Jin Park, M.D.

Department of Orthopaedic Surgery, St. Mary's Hospital, Catholic University Medical College,
Seoul, Koreq

We tried to evaluate the role of lateral malleolus in development and biomechanics of ankle
in growing children through the clinical long-term follow-up study for the nine cases of fibular
pseudoarthrosis and also the nine children with epiphyseal injury of distal tibial epiphysis,
and followed them for more than 10 years.

As a first part of this study, nine children had valgus deformity of the ankle, resulting from
fibular pseudoarthrosis due to post-traumatic or sequelae of fibular osteomyelitis and treated
by Langenskidld’s bone grafting in four, supramalleolar corrective osteotomy in 3 and
observation in 2 children. The l.angenskidld operation to make a bony bridge between tibial
and fibular metaphyses on just below the pseudoarthrosis was effective to prevent the valgus
ankle deformity in growing child, but the ankle deformity was recurred again in long-term
follow-up and needed to corrective osteotomy later. The mechanism of production of the
lateral malleclar elevation and of the valgus ankle deformity was removal of the physiologic
thrust of growth contribution by the proximal fibular epiphysis, tethering effect of inelastic
soft tissue around the pseudoarthrosis and also the eatly closure of lateral part of distal tibial
epiphysis due to longstanding concentration of stress by increasing valgus ankle.

As a second part of study, nine children had varus and internal rotational deformities of the
ankle, resulting from fracture or fracture-separation of distal tibial epiphysis but intact the fibular
and its epiphysis, and treated initially by percutaneous K-wire fixation. The distal fibula was
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hypertrophied, their cortex was also thickened and lateral bending deformity was severe upto
80°as adaptive changes according to the severity of varus deformity. The mechanism of varus
ankle deformity was the pulling down action of tibiofibular ligament and joint capsule by the
continuous fibular growth to the distal tibia which was arrested in growth by on distal tibial

epiphysis the trauma

As a conclusion, the fibula in growing children was very important to develop the normal

ankle and in its biomechanics, and if it is damaged in growing period, it must be restored to
normal ankle and also followed them for the end of skeletal maturity.

Key Words: Lateral malleolus, children, normal growth of ankle, ankle biomechanics,
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Table 1. Case analysis

Duration of

Causes of Upward migration Valgus Initial
Case Age/ @ seudoarthrosis of lat. instability  amount of  follow-up Results
Sex malleouls valgus det.

*1  3/M  Osteomyelitis + + 15° Hyrs Recurrence of valgus deformity
after Langenskisld op.

*2  4/F Osteomyelitis + + 12° Byrs Normal appearing

*3 UF  Osteomyelitis + + 36° Iyrs #

4 15/M  Trauma + + 19° dyrs -
*5  U/F  Osteomyelitis + + 10° byrs  Normal appearing
*6  6/M Trauma + + 15° 3yrs "

7 2/F Trauma + + & 3yrs -

*8  8/F Osteomyelitis + + 18° 12yrs Initially lat. malleous was
fixed intc distal tibia and
recurred valgus deformity

*9 1/F  Osteomyelitis + + 10 3yrs Recurrence of valgus deformity

alter corrective osteotomy

- operated cases
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A. Radiograms of lower leg at s age of 2 years showed exiensive segmental absence of fibular shaft due
to chronic osteomyelitis.

B. Senal radiograms showing upward migration of lateral malleolus and partial necrosis of lateral part of
distal tibial epiphysis resulting valgus ankle deformity, and also the outcome of supramalleclar osteotomy
and the Langenskidld operation at age of 7 years to corect the ankle deformity(arrow).

C. Radiograms at his age of 14 years showed 1.2cm shortening and also increase valgus ankle deformity.
Arrow indicated solid fusion between distal tibia and fibula by the Langenskisld operation.

D. Ankle deformity was measured by 23" of valgus deformity.

E. The supramalleolar corrective osteotomy was done again, and ankle deformity was measured by 8° of

varus, overcorrected, because of further expecting growih.
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Fig. 2. A. Radiograph of lower leg in 2-year old girl

showed extensively disappeared fibula exce-
pt small part of lateral malleolus epiphysis
to maintain the ankle stable (arrow).

B. Mild ankle valgus deformity (15°} but relati-
vely good in ankle shape with stability was
noted.

C. Valgus deformity at her age of 16 years was
a little bit more increased upto 15° and she
complained occasional dull pain around ank-
le joint after long standing or walk in long
distance, but the lateral malleclus are still in
there holding the talus.

D. Supramalleclar corrective osteotomy was

performed.
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Fig. 3. The force F genetated at the tibiofibular joint
on weight-bearing is a resultant vector with a

component vector (V) that transmits a vertical

force.
Newhorn 2 year old
12 year old Adult

Fig. 4. Obliquity of the ankle mortise and skeletal de-
velopment of ankle.
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Fig. 5. A. Salter-Harris type III of medial epiphyseal fracture in distal tibial epiphysis was treated with K-wire

fixation at his age of 5 (atrow).

B. One vear after epiphyseal injury. 10° of varus ankle deformity, opening of lateral distal tibial epiphysis
and adaptive latera! bending of lateral malleolus were noted (arrow).

C. Six years after trauma, varus deformity was increased upto 24°, and early closure of lateral distal tibial
epiphysis as well as the more increased lateral bending on lateral malleolus were also found.

D. Immediate supramalleclar ostectomy

E. Five months after operation{11 year old), the ankle deformity was corrected, but we are still observing
him for the possible recurrence of varus deformity later.

(Fig. 2D).
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Fig. 6. A. Salter-Harris type | fracture of distal tibial epiphysis by pedestrian traffic accident was happened in this

6-year-old girl.
B. Treated with K-wire fixation

C. Four years after the fracture, 32° of varus ankle deformity and adaptive lateral bending on distal fibula

was noted {arrow).

D. Seven years after the epiphyseal mjury, 40° of varus ankle and the fibula angulated more acutely.
E. Immediate after the corrective supramalleclar osteotomy.
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Fig. 7. Serial roentgenograms for the development of varus ankle deformity after the distal tibial epiphyseal injunes

with intact fibula
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Fig. 8. Our proposed mechanisms of varus and valgus deformity of children’s ankle
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