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Abstract: Synostosis of any of the three joints that the tibia and fibula share is extremely rare. Tibiofibular
synostosis may occur in skeletally immature patients, adolescents and adults. It may be congenital, idiopathic
(primary) or acquired (secondary). Congenital lesions are usually localized in the proximal or distal
tibiofibular joint and caused by the coalescence of ‘kissing’ osteochondromata in patients suffering from
multiple hereditary exostoses. Tibiofibular synostosis with no associated syndromes or deformities may be
either idiopathic or acquired. Acquired cases are usually post-traumatic, secondary to fractures and injuries,

or iatrogenic, complicating orthopaedic interventions such as fracture fixation, osteotomies or grafting .
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EDITORIAL

The lesion may appear as proximal, middle
(diaphyseal) or distal tibiofibular synostosis.
Despite its localization, synostosis appearing as a
congenital lesion or occuring before the closure
of the physeal plates is usually complicated by
shortening of the lateral malleolus, ankle valgus
and prominence of the fibular head at the knee.
These lesions may potentially lead to ankle pain,
since the synostosis interferes with the normal
motion that occurs between the tibia and fibula
during weight-bearing [1].

Synostosis of the proximal tibiofibular joint has
been reported in both children and adults.
Predisposing factors may include the syndrome
of multiple hereditary exostoses, knee valgus and
other generalized syndromes, like the 49,
XXXXY karyotype. The absence of any growth
abnormalities indicates that the synostosis
occurred after physeal closure. Synostosis of the
proximal tibiofibular joint is very rare in adults.
It is rarely associated with complaints and may,
therefore, be easily missed. It is usually primary
but it may also be iatrogenic. The latter has been
reported secondary to surgical reconstruction and
grafting of a depressed fracture of the lateral
tibial plateau as well as following proximal tibial
osteotomies, due to relative instability during
bony healing. No evidence that the synostosis
accelerated the onset or progression of
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degenerative changes to the ipsilateral knee has
been documented [2-18].

Synostosis of the middle tibiofibular joint
(formed by the interosseous membrane), also
referred as diaphyseal tibiofibular synostosis,
may be localized either between the proximal and
middle third or between the middle and distal
third of the tibia. Pathogenesis may implicate
repeated trauma (stress injuries) or severe injury
causing either bleeding or subperiosteal
dissection across the interosseous membrane,
causing new bone formation, which bridges over
the tibia and fibula. Although most patients are
asymptomatic, some may experience disabling
pain and discomfort during exercise. Diaphyseal
tibiofibular synostosis has been described as a
rare cause of anterior compartment pain or ankle
pain related to sport activities. Increased
intramuscular pressure due to bleeding from
repeated microfractures of the synostosis might
explain the symptoms. They could also be
explained by alteration of the downward and
medial movement of the fibula during gait by the
foot flexors. Incidental radiographic detection of
tibiofibular synostosis is more frequent in
professional football players than in the normal
population. Magnetic resonance imaging with
paramagnetic contrast is recommended, to
exclude a primary bony tumor, especially in
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pediatric cases, and to determine the relation of
the synostosis to the neurovascular structures.

Treatment should always start with conservative
measures, such as rest, ice compression, non-
steroidal  anti-inflammatory ~ drugs and
ultrasound-guided steroid injection.  Surgery
should be reserved for patients not improving
after conservative treatment. Management and
optimal treatment of tibiofibular synostosis in
athletes remain controversial. ~ Conservative
treatment is recommended initially. Surgical
excision should be reserved for the athletically
active patient whose symptoms are gradually
progressing and disabling, and only after the
synostosis appears as mature cortical bone on
radiographs. ldiopathic symptomatic diaphyseal
tibiofibular  synostosis  usually  shows  poor
response to conservative treatment and should be
treated by surgical resection. A high risk of
recurrence after surgical treatment has been
reported, so meticulous attention should be given
to hemostasis during surgery. A fractured
synostosis and a recurrent compartment
syndrome after a fractured synostosis have been
reported as rare complications of the lesion [19-
28].

The distal tibiofibular joint is a syndesmosis
formed by two bones and four ligaments. The
distal tibia and fibula, which form the osseous
part, are linked by the distal anterior tibiofibular
ligament, the distal posterior tibiofibular
ligament, the transverse ligament and the
interosseous ligament. The distal tibiofibular
joint begins at the level of origin of the
tibiofibular ligaments from the tibia and ends
where these ligaments insert into the fibular
malleolus. The distal fibula has a 2.4 mm
extorsion under the condition of weight bearing.
This serves to deepen the ankle mortise and
tighten the interosseous membrane, which results
in increased stabilization of the ankle. Therefore,
synostosis between the tibia and fibula will be
associated with a restricted fibular rotation and
translation and accordingly may be complicated
by a painful decreased ankle motion, usually
during weight bearing and push off. Synostosis
of the distal tibiofibular joint is usually acquired
but it may also be idiopathic or congenital. The
latter has been noted in patients suffering from
the syndrome of multiple hereditary exostoses,
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fibrodysplasia ossificans progressive, flourosis,
scurvy and hemophilia. The history of prior ankle
trauma or surgically treated ankle fractures
associated with ossification arising from the
inner aspects of both the distal tibia and fibula is
typical of post-traumatic tibiofibular synostosis
and helps to the differentiation of this benign
lesion from the rare surface osteosarcoma.
Pathogenetic mechanisms include either primary
traumatic laceration of the distal interosseous
membrane or iatrogenic damage of the
interosseous membrane caused by intra-operative
soft tissue damage, periosteal stripping, deep
drilling and damage by Kirschner wires or
screws. Fixation of the distal interosseous
membrane by cancellous screws may induce
synostosis, while in time removal of the screw is
necessary to avoid synostosis of the distal
tibiofibular joint.

The radiographic extent of calcification or
synostosis at the level of the distal interosseous
membrane or syndesmosis on the plain
radiographs has been defined as: no or minor
calcifications, severe calcification, and complete
synostosis. Syndesmotic screw fixation, male
sex, tibiotalar dislocation and Weber type-C
ankle fractures are significant risk factors in the
formation of post-operative incomplete bony
bridging or complete distal tibiofibular
synostosis. Despite relatively extensive imaging
findings of incomplete or complete bony
bridging, functional outcomes are usually
minimally affected and specific treatment is
usually not recommended. A fibular stress
fracture proximal to the superior border of the
synostosis is the only reported complication in an
athlete with distal tibiofibular synostosis.

Two patterns of synostosis after the treatment of
pediatric  distal tibiofibular  fractures are
encountered: focal and extensive. The focal type
is more prevalent than the extensive type, which
is more likely to occur due to high-energy
trauma. When a tibiofibular cross-union
develops, it should be closely followed, since it
may be complicated by growth abnormalities
leading to limb length discrepancy, valgus
malalignment of the ankle joint, and gait or
biomechanical abnormalities, which may require
surgical removal of the synostosis. [29-60].
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Figurel: A 21-year-old man suffering from the
syndrome ofmultiple hereditary exostoses. A bilateral
complete synostosis was detected in the proximal
tibiofibular joints most likely due to facing
osteochondromata of both bones that showed an
interlocking growth at abutting parts. Synostosis of
the right distal tibiofibular joint was caused by the
coalescence of ‘kissing’ osteochondromata. A
growing osteochondroma arising from the fibula
caused erosion in the contagious surface of the
neighbouring tibia on the left distal tibiofibular joint

Figure2: Radiographs of a 38-year-old man who was
surgically treated for atrimalleolar fracture 20 years
ago

Figure3: A 42-year-old woman who was surgically
treated for a trimalleolar fracture 6 years ago.
Radiographs and computed tomography images 3
months after implant removal (left) and
anteroposterior radiograph at 8 monthsafterimplant
removal (right).
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Figure4: A 10-year-old boy was admitted after being
hit by a motorbike. The fractured tibia and fibula
healed aftera plate and screw fixation of the tibia. 3D
computed tomography reconstruction, and axial
images showed diaphyseal tibiofibular synostosis.
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