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Introduction Fibular hemimelia is a rare congenital malformation of lower limbs with associated deformities of the knee
and ankle joints. There is no consensus among the authors regarding the choice of treatment method, appropriate timing of
surgery, strategy and postoperative rehabilitation. Objective To explore clinical manifestations of the deformities and review
outcomes of pediatric surgical treatment of fibular hemimelia. Material and methods Surgical treatment was performed for
11 children with fibular hemimelia at the Department of Pediatric Orthopedics, RSSPMCTO RUz between 2014 and 2019.
Clinical and instrumentation studies were produced for all patients. Results Outcomes of surgical treatment were evaluated
using functional characteristics with 7 rated as good and 4 as fair. Conclusion External fixation offers an effective treatment

option in the pediatric surgical management of fibular hemimelia.
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INTRODUCTION

Bone and joint malformations constitute 0.3
to 12.7 % among congenital diseases. Congenital
malformations may occur as an isolated malformation
or may be associated with anomalies in other organ
systems. Lower limb malformations are more
common and they affect about 55 % of children with
congenital musculoskeletal disorders. Tibia is affected
in 0.18 to 0.2 % of the cases [1, 2]. Musculoskeletal
abnormalities are common among children with
skeletal anomalies registered in 2.5 % of livebirths
[3, 4]. Although most of congenital malformations
of the limbs are not life threatening they can affect
musculoskeletal development and result in impaired
limb function and severe skeletal deformities.
Congenital long bone deficiency is a rare congenital
condition with an estimated incidence of 1 per 100
000 livebirths including a spectrum ranging from
complete fibular aplasia to mild fibular hypoplasia
with intact extension mechanism. Congenital long
bone deficiency is often associated with deformities
of the knee and ankle joints [3, 5, 6].

Fibular hemimelia is the most common congenital
long bone deficiency with the incidence of 7-15
per 1 000 000 livebirths [4]. Fibular hemimelia
syndrome includes a wide range of disorders of the

lower limbs with associated deformities of the femur,
knee, tibia, ankle and foot. Clinical manifestations
include shortening, flexion tibia alignment, valgus/
varus deformity of the knee, equinovarus deformity
of the foot, flail knee joint and missing malleoli [7, 8].
There is no consensus among the authors regarding
the choice of treatment method, appropriate timing
of surgery, strategy and postoperative rehabilitation.
Many authors hypothesized about the best age
for surgical treatment: from 5 month to 2 years,
or from 3 years to 7 years. Amputation can be the
best surgical option for patients with fibular aplasia
with severely unstable ankle and considerable
limb length discrepancy, whereas surgical limb
reconstructions can be considered for the treatment of
fibular deficiency using external fixation. Operative
management of the condition is offered to produce
with external fixation using either Ilizarov or Volkov-
Oganesyan devices. external fixation
devices used during intermediate or final stages of
tibial reconstructions does not ensure good anatomical
and functional outcome [4, 9, 10, 11]. Objective To
explore clinical manifestations of the deformities and
review outcomes of pediatric surgical treatment of
fibular hemimelia.

However,

MATERIAL AND METHODS

Surgical treatment was performed for 11 children
with fibular hemimelia at the Department of Pediatric
Orthopedics, RSSPMCTO RUz between 2014 and

2019. The patients' age ranged between 2 and 12 years.
Clinical and instrumentation studies produced for
the patients revealed bilateral fibular hemimelia
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(n = 3) and unilateral involvement (n = 8). Physical
examination typically showed reduced tibia volume,
significantly atrophied soft tissues, claudication of
different extent, limb length discrepancy of 3 cm to
10 cm, missing (n =5) or hypoplastic (n =4) patella,
valgus (n=7), varus deformity (n=2) and flexion
contracture (n=15). Tibia was hypoplastic (n=11),
deformed (n = 9) including tibial deformity in coronal
plane (n = 2), sagittal (n = 3) and coronal and sagittal
(n=4) planes with the apex located in mid shaft in
most cases. Severe changes were observed in the
ankle and foot with missing lateral malleolus (n = 11),
underdeveloped and deformed foot (n = 9), completely
dislocated foot (n = 6) and equinovarus foot (n = 5).
Clinical presentation
A 3-year-old patient S.M. was seen by an
orthopaedic surgeon who recommended conservative
treatment at a regional hospital. The child could
ambulate unassisted limping. He presented with
fibular hemimelia having tibial deformity in the
coronal and sagittal planes, valgus and flexion tibia
alignment and a limb length discrepancy of 6 cm. His
tibia and femur muscles appeared to be atrophic, knee
and ankle function impaired with valgus alignment,
flexion contracture of the knee being moderate and
the foot subluxed. Radiographic examination revealed
missing fibula, hypoplastic articular surfaces of the
knee and ankle joints, hypoplastic and curved tibia
in the mid shaft at an angle being open posteriorly,
underdeveloped ankle due to the absence of the
lateral malleolus, lateral subluxation of the foot and
defect of the 3d and 4th toes on the right (Fig. 1) [4].
All patients underwent surgical treatment with use
of external fixation. Two patients underwent a limb
lengthening procedure only. The surgery was aimed
at deformity correction and segment lengthening.
Treatment was performed in two stages. Tibia was
lengthened and corrected and the ankle realigned using
the Ilizarov fixator at the first stage. Frame assembly
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consisted of three rings and two half rings. A pair of
crossing wires were placed at the distal femur and the
proximal tibial metaphysis, and properly tensioned.
Another two wires were driven in the distal tibial
metaphysis, and a calcaneal wire and wire at the base
of metatarsal bones were inserted and tensioned. Half-
rings and full rings were connected with rods and
hinges. Distractional epiphyseolysis produced during
4-7 postoperative days was followed by distraction
at a rate of 1-2 mm per day for simultaneous limb
lengthening and axial deformity correction during
2-3 months. The foot was concurrently realigned with
distraction (Fig.2). Drilling was performed at the
apex of tibial deformity in cases of axial deformities
measuring more than 20° in children aged 5 years and
over, and the bone was osteotomized at this level in
children aged 10 years and over.

The period of fixation with the Ilizarov frame
was dependent on severity of the deformity, age
and amount of limb length discrepancy, and ranged
between 3 to 6 months.

The second stage included creation of the ankle
mortise with the foot transarticularly fixed with two
K-wires. The distal fibula and the talus were exposed
for this purpose on the anteromedial aspect of the
lower tibial third using sharp and blunt approach. Soft
tissue bands were excised, and tibia was longitudinally
dissected in the sagittal plane over 2 cm providing the
distal bifurcation. The foot was transarticularly fixed at
85-95° ankle dorsiflexion using two K-wires placed in
the heel for 3 to 4 weeks. The limb was additionally fixed
with plaster cast from the groin to the toes. With foot wires
removed the limb was casted for another 3 to 4 weeks
and then the bandage was shortened to the proximal tibia
to prevent contracture in the knee joint. Massage and
physical therapy procedures were administered for the
child after removal of the cast for strengthening lower
limb muscles. The patient was recommended to use
orthosis and orthopaedic footwear (Fig.3).

-—— _

Fig. 1 A 3-year-old patient S.M. diagnosed with fibular hemimelia seen (@) radiologically on anteroposterior and lateral views

and (b) clinically at the front and back views of lower limbs
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Fig. 3 Clinical appearance and radiographs of tibia of patient S.M. during treatment (a) with tibiotalar articulation stabilized
with wires (b)

RESULTS

Long-term outcomes of pediatric patients with
fibular hemimelia were evaluated at one year with
major stages of treatment being accomplished. The
criteria evaluated included supportability of the leg,
alignment of the lower limb, range of motion in the
knee and ankle joints, limb length discrepancy and
foot deformity, as well as the capability to ambulate

unassisted. Outcomes were evaluated as good

Original Article

with completely regained supportability of the leg,
unassisted ambulation, mild varus deformity, range of
motion in the knee measuring at least 100°, stable ankle
joint, reliable flexion and extension function, and mild
planovalgus deformity of the foot. Outcomes were
assessed as fair with regained supportability of the
leg, unassisted ambulation, easier gait using orthosis,
3 cm shortening, varus/valgus malalignment (varus
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of not greater than 8°, valgus of not greater than 14°),
range of motion in the knee measuring from 60° to 80°
and 10° to 20° in the ankle joint. Among 11 pediatric
patients, 7 outcomes were rated as good and 4 as fair.

Clinical presentation

A 7-year-old female patient was admitted to our
hospital in 2015 presenting with deformity of the
right lower limb and severe limping. The girl was

diagnosed wih congenital anomaly of tibia, fibular
hemimelia, equinovarus foot, and 6 cm shortening. In
2015 the patient was treated with the Ilizarov external
fixator applied to the right lower limb to lengthen
tibia. Four months later the surgery aimed at creation
of tibiotalar articulation. Six-month follow-up
showed good supportability of the right lower limb
and limb length discrepncy of 2 cm.

Fig. 4 Clinical appearance of a 7-year-old patient Kh. (a) before surgery; (b) during treatment; (c) after treatment

DISCUSSION

Fibular hemimelia is the most common congenital
long bone deficiency and occurs more frequently than
congenital anomalies of tibial bones. Bilateral fibular
deficiency is more common and associated with foot
deformities. There is no consensus among the authors
regarding the choice of treatment method. There are two
main possibilities when it comes to such matters: early
amputation of the respective limb or a reconstructive
procedure for limb salvage. For cases of complete
absence of the fibula when the foot is nonfunctional,
amputation may be considered to prevent multistaged
surgical management that can be inefficient and
associated with complications. Although amputation
is an economically beneficial procedure it remains
associated with high rate of adverse events and is an
irreversible process. Prosthesis options and the ability
to use certain prosthetic technologies can vary greatly
between different countries [9, 12].

Less traumtic methods of extrafocal osteosynthesis
have aunique role in orthopaedic surgery and pediatric
patients can benefit from surgical interventions
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combined with the Ilizarov external fixation [2, 10].
The Ilizarov method for severe limb length inequality
and foot deformity in congenital fibula absence
provides a relatively anatomical limb and good
functional outcome.

We do not consider amputation as the treatment
option because limb lengthening has been shown to
be reliable and safe facilitating functional plantigrade
foot. In that regards, efforts should be made to
restore and save the lower limb in congenital fibula
absence. We are unable to support Oppenheim's
opinion that amputation can be indicated for limb
length discrepancy of 7 cm and over in skeletally
mature individuals and that surgical treatment fails
to provide functional foot. Our findings showed that
Ilizarov limb lengthening and reconstruction can offer
a good treatment option for severe foot deformity
in congenital fibula absence. Parental counselling
regarding multistage long-term management, adverse
events during correction is paramount in achieving
the optimum functional outcome.
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CONCLUSION

External fixation offers an effective treatment lower limb deformities allowing to address soft tissue

option in the pediatric surgical management of fibular ~ traction and retraction, bone malalignment and the
hemimelia. Early surgical management of fibular relations. It also provides more favorable conditions
hemimelia is a reliable prophylaxis of complications for relatively adequate development of the lower
associated with progression of joint contractures and  limbs.

9.
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