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Introduction

Avulsion knee fractures are due to high-energy trauma.

Among these lesions, Segond fracture and the “arcuate

sign” avulsion of the head of the fibula stand out. The term

Segond fracture is used to describe an avulsion of the antero-

lateral tibia, and arcuate sign refers to fibular head avulsion,

since in these lesions there is the avulsion of the arched

complex, which consists of the fabellofibular, popliteal fibu-

lar and lateral collateral ligaments.1–4 The mechanism of

injury involves a varus stress and internal rotation of the

tibia. These lesions, if not recognized and treated, lead to

chronic knee instability.

Case Report

A 50-year-old male patient, victim of a motorcycle hit-and-

run presented to the emergency sector complaining of pain

and increased volume in the left knee.
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Abstract A deviated osteochondral fracture of the anterolateral tibia associated with fibular

head avulsion in a 50-year-old patient is reported. In general, avulsion fracture of the

iliotibial tract is associated with injuries in the cruciate ligament, in the meniscus and in

lateral knee structures, as in the case herein reported.

Palavras-chave

► lesões no joelho

► fraturas da tíbia

► fraturas do fêmur

Resumo Uma fratura osteocondral desviada da tíbia anterolateral associada a avulsão da cabeça

da fíbula em um paciente de 50 anos é relatada. A fratura avulsão do trato iliotibial em

geral está associada a lesões do ligamento cruzado, domenisco e das estruturas laterais

do joelho, como no caso em questão.

� Work developed at Hospital Maria Amélia Lins, Belo Horizonte,

MG, Brazil.
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Physical examination

The motion range of the knee was limited to 40° of flexion

due to pain and joint stroke; the patient had pain at palpation

of the anterolateral proximal tibia and fibular head. He

presented þ3 aperture in the varus stress at 0° and 30° of

flexion and without opening in the valgus stress. The Lach-

man test was positive, and the reverse Lachman was nega-

tive, and did not present posterior tibia fall. The

neurovascular examination did not present alterations.

Imaging exam

Radiographs of the knee were performed in the anteropos-

terior (AP) and profile incidences, and a huge opening of the

lateral joint spacewas evidenced, with a large bone fragment

of the anterolateral tibia and a small avulsion of the fibular

head (►Fig. 1 A and B)

Due to knee instability, transarticular external fixation of

the knee was performed in the emergency room (►Fig. 1 C)

Surgical Technique

The surgical procedure was performed twelve days after the

injury, after improvement of the soft-tissue edema. After

spinal anesthesia, the external fixator was removed, and a

new physical examination of the knee was performed,

showing positive anterior drawer and Lachman, negative

posterior drawer and sag test, positive þ3 varus stress at 0°

and 30° of flexion, and negative valgus stress. Stress radio-

graphs using an image intensifier were obtained, and they

revealed an enormous opening of the lateral joint space, and

posterior stress drawer showed no posterior translation of

the tibia (►Fig. 2 A and B).

Lateral surgical access was performed between the head of

the fibula and the Gerdy tubercle towards the lateral epicon-

dyle. A huge osteochondral fragment diverted from the antero-

lateral tibia was verified and inserted into the iliotibial tract,

measuring 3cm x 1.5 cm. The anterior horn and lateral menis-

cus bodywere shifted to the intercondylar eminence, and there

was avulsion of the collateral ligament of the fibular head. A

small bone fragment of the fibular styloid avulsed with the

femoral biceps tendon (►Fig. 3 A-C). ►Figure 3 B shows the

osteochondral fragmentof theanterolateral tibia thatwasfixed

after anatomical reduction with Hebert screws as described

subsequently.

The fixation of the osteochondral fragment of the antero-

lateral tibia was performed with three Hebert screws; the

lateral meniscus was sutured and the lateral collateral liga-

ment and the femoral biceps tendonwere reinserted into the

fibula with two anchors. Lateral retinaculum was repaired

(►Fig. 4 A-D).

After surgery, the support was removed for six weeks, and

we used an unarticulated brace that was removed daily to

enable kneemovement restricted to 90° of flexion in thefirst

4 weeks. After six months of surgery, the patient is without

complaints to perform his daily life and work activities, with

a range of motion from 0° to 120°, without opening in the

knee varus stress.We decided not to reconstruct the anterior

cruciate ligament in the first surgical period due to the

increased possibility of postoperative joint stiffness. Recon-

struction of this ligament will be performed in the second

Fig. 1 (A) Anteroposterior (AP) radiograph of the opening of the lateral joint space and bone fragment of the anterolateral tibia (circle) and

avulsion of the head of the fibula (arrow). (B) Profile radiograph. (C) Radiograph after transarticular external fixation.
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half of the treatment if the patient complains of knee

instability.

Discussion

The present article reports a rare event that is a large

osteochondral fragment of the diverted anterolateral tibia,

Segond fracture, associated with avulsion fracture of the

head of the fibula, arcuate sign, which led to enormous knee-

joint instability.

The iliotibial tract, the lateral collateral ligament, the

femoral biceps tendon, and the joint capsule are responsible

for lateral-knee stability. The term Segond fracture is used to

describe an avulsion of the anterolateral tibia into which

iliotibial-tract fibers and the anterolateral ligament are

inserted. The arcuate sign describes an avulsion fracture of

the proximal fibula into which the popliteal fibular, fabello-

filbular and lateral collateral ligaments are inserted. The

mechanism of injury involves varus stress and internal

rotation of the tibia.5–8 These lesions, if not recognized and

treated, lead to chronic knee instability.

The isolated lesion of the iliotibial tract is rare because it

involves a mechanism inwhich only forces in varus are acting,

and it isknown that, during trauma,multidirectional forces are

responsible for the injury. Segond fracturesaremorefrequently

associatedwith injuries in the cruciate ligament, in the menis-

cus and in lateral knee structures, as in the case in question.9

Fig. 2 (A) Imaging exam under varus stress showing an enormous opening of the lateral joint space and in (B) the posterior drawer under stress

without posterior translation of the tibia.

Fig. 3 (A) Osteochondral fragment inserted into the iliotibial tract and (B)

osteochondral fragment of the anterolateral tibia. (C) Fragment reposi-

tioned on the tibial plateau. The arrow indicates a bone defect on the tibial

plateau, and the arrowhead indicates the lateral meniscus. Fig. 4 (A) Fixation of the osteochondral fragment with Hebert

screws. (B) Repair of the lateral meniscus, of the lateral collateral

ligament, and of the femoral biceps tendon. (C and D) Postoperative

AP and profile radiographs.
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No studies were found in the literature that revealed an

association of Segond fracture and avulsion fracture of the

head of the fibula. Fay et al10 reported a case of a deviated

Segond fracture associated with anterior cruciate ligament

injury and proximal insertion injury of the lateral collateral

ligament without arcuate sign, but the postoperative

follow-up period or follow-up radiographs were not

performed.

A case of deviated Segond fracture associated with fibula

avulsion fracture was herein reported. The recognition and

treatment of these lesions in the acute phase leads to good

functional results.
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