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Absolute Isolated Avulsion of the Anterolateral Complex
of the Knee: A Segond Fracture
Case Report

Abstract
The authors report a case of knee trauma in a 24-year-old woman. The X-ray showed
a Segond’s fracture: an avulsed bone fragment, lying immediately below the joint line
of the lateral tibial plateau, dislocated a few millimeters from the lateral tibial cortex.
The fracture site was related to the site of anterolateral ligament (ALL) and iliotibial
band (ITB) tibial attachment. Clinical examination revealed anterolateral instability of
the knee. Magnetic resonance image (MRI) and subsequent arthroscopy revealed an
isolated ALL lesion. All other strictures were intact: anterior cruciate ligament (ACL),
posterior cruciate ligament (PCL), medial collateral ligament (MCL), postero-lateral
corner (PLC) and meniscus. The author reports an isolated Segond fracture in adult.
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Introduction

The Segond fracture is defined as an avulsion of the proximal
anterolateral tibial plateau region originally described by the
French surgeon Paul Ferdinand Segond in 1879 [1,2]. This injury
is widely accepted as a pathognomonic radiographic marker of
anterior cruciate ligament (ACL) injury [1-3]. However, some
reports describe this injury in the presence of an intact ACL
in skeletally immature patients [4-5]. Recent anatomical and
histological studies had described the anterolateral knee ligament
(ALL) [6-9]. This structure defined by Dr. Segond initially in the
nineteenth century has been receiving different nomenclatures
until recently be assigned as ALL [10].
Proximally, the ALL originates near the lateral femoral
epicondyle and inserts distally on the lateral meniscus and the
anterolateral tibial edge, halfway between Gerdy’s tubercle and
the fibular head. This is the exact site of the Segond fracture
according to a study by Claes et al. [12] describing ACL injuries
associated with this type of avulsion [6-11]. A retrospective MRI
analysis of ACL injuries indicated changes in the ALL images in
78.8% [12]. The purpose of this case report is to demonstrate
an isolated Segond fracture coursing with anterolateral knee
instability without ACL neither other knee ligament injuries in an
adult patient. The lesion was surgically treated presenting good
results at two years follow-up.
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Case Report
A 24-year-old female suffered a knee sprain after being hit by a
motorcycle at low speed. She complained of lateral proximal pain
in her right leg at her first medical visit. After performing X-rays,
the informed diagnosis at her first evaluation at other service
was contusion of the proximal leg. The leg was immobilized for
two weeks followed by rehabilitation. Three months after the
accident, she came to our outpatient clinic complaining of pain
and instability of the right knee presenting frequent giving away
episodes. During the clinical examination, she presented normal
gait and normal range of motion. The Lachman test showed slight
anterior translation with a firm endpoint as well as the anterior
drawer test when compared to the normal side, being both
classified as grade B (nearly normal). The pivot-shift test was
positive and classified as grade C (abnormal) [13]. The Lysholm
scale [14] applied questionnaire score was rated as poor (43
scores).

Knee radiographs revealed the Segond fracture (Figure 1A &
1B). The patient underwent an MRI and a computed tomography
(CT). Both CT and MRI showed the Segond fracture. The MRI
showed integrity of the ACL, posterior cruciate ligament (PCL),
medial collateral ligament (MCL), posterolateral corner (PLC)
structures and menisci (Figure 2A-2E).
The authors opted for surgical treatment due to frequent
instability complaints and the presence of the Segond fracture.
In addition, the patient had not improved after three months
of conservative treatment involving muscle strengthening and
proprioception at the physiotherapy. Physical examination after
anesthesia was not different from the one obtained before it. An
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arthroscopy inspection was performed confirming ACL integrity
and no intra-articular lesion (Figure 2F). A 12cm curvilinear
lateral approach was performed to address the Segond fracture.
It started 3cm proximal to the femoral lateral epicondyle and
extended distally halfway between the Gerdy’s tubercle and
the fibular head around 3cm distal to the joint line. The bone
fragment was considered inappropriate for fixation. It was thin
and small, and the lateral structures attached to it, the ALL and/or
the anterolateral capsule, were irreversibly proximally retracted
impairing its anatomical fixation. The bone fragment was resected
and an extra-articular reconstruction was performed with the
iliotibial band (ITB) preserving its tibial insertion on Gerdy’s
tubercle similar to the technique described by Claes [15] in 2013.
However, an interference screw was used for femoral fixation.
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graft was routed deeply to the LCL. It was fixed at the femur
using the previous tunnel and the retrieved interference screw
with the knee at 45º of flexion in neutral rotational. The ITB strip
previously removed was sutured to the hamstrings graft. Final
stability evaluation tests showed negative pivot-shift, negative
Lachman and negative anterior drawer test. At two years followup, the patient presented no giving-away episodes and a good
Lysholm score of 82 points (Figure 3).

Figure 2: A: CT with 3D reconstruction demonstrating the Segond
fracture; B: Sagittal MRI showing an intact ACL; C: Ccoronal MRI
showing the Segond fracture; D: Coronal MRI showing an intact MCL; E:
Coronal MRI showing an intact posterolateral corner; F: Arthroscopic
view showing an intact ACL.

Figure 1: A: Anteroposterior radiography demonstrating the Segond
fracture. B: Lateral radiograph

A 10mm x 15cm strip of the ITB was prepared maintaining
its distal attachment at the Gerdy’s tubercle. Its free end was
prepared with Krakow sutures using Ethibond 2 (Ethicon,
Somerville, NJ, USA). For the femoral fixation, an 8mm diameter
tunnel was drilled at the most isometric femoral point described
by Kurosawa et al. [16] for ACL extra-articular reconstruction. The
graft was routed deeply to the lateral collateral ligament (LCL)
according to the Cooker-Arnold technique [16]. An interference
screw BIORCI HA 8mm x 35mm (Smith & Nephew, Inc, Andover,
MA, USA) was used to fix the graft with the knee at 45º of flexion
in neutral rotational. During the stability evaluation tests, it
was noticed a graft rupture at the femoral tunnel aperture. The
femoral interference screw was retrieved and the remaining graft
at the tunnel was removed. The hamstrings were harvested. A
7mm quadruple semi-tendinosis and gracilis graft was prepared.
An Endobutton CL Ultra (Smith & Nephew, Inc, Andover, MA,
USA) was used for tibial fixation at the site of the avulsion. The

Figure 3: A: Anterolateral ligament reconstructed deeper collateral
lateral ligament; B: Site of tibial fixation of the graft; C: Site of femoral
fixation of the graft.

Discussion

The French surgeon Paul Ferdinand Segond originally described
the Segond fracture in 1879 through their biomechanical cadaver’s
experiments [1]. Claes et al. [6] demonstrated that the possible
structure responsible for bone avulsion in Segond fractures is the
anterolateral ligament. The classic mechanism description for this
injury is a varus stress applied to a partially flexed and internally
rotated knee stressing the anterolateral capsule [2]. The patient
on this report was not able to accurately describe its trauma.
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An important finding was the positive ACL tests in the presence
of an intact ACL when compared to the normal side. Although the
drawer test and Lachman test were interpreted as nearly normal
presenting a firm end point, the pivot-shift was rated abnormal.
The anterior drawer and Lachman tests findings probably
correspond just to anterolateral knee instability and not a true
anterior translation. While it is possible to find Segond fracture
reports without ACL rupture in children and adolescents [3] this
injury is considered pathognomonic of ACL lesion in adults [5].
Some Segond fracture studies report associated ACL rupture
in 75% to 100% and associated meniscal tears in 53% to 75%
[6,17,18]. In addition, Gottsegen et al. [2] & DeLee et al. [18]
reported the Segond fracture combined to popliteal tendon
avulsion and iliotibial band avulsion. Wharton et al. [3] published
a case report in which the Segond fracture was combined to
posterolateral ligament injury without ACL rupture in an adult.
To the best of the author’s knowledge, this is the first report of
an isolated Segond fractures in an adult, not combined to other
ligament injuries. The surgery was performed in 2013. Several
extra-articular ACL reconstruction techniques exist for an ACL
injury model [19]. The authors utilized the femoral isometric
point suggested by Kurosawa et al. [16] and the final aspect of the
reconstruction was similar to the ALL reconstruction technique
proposed by Claes [15] at 2013.

The ITB graft rupture at the femoral tunnel aperture
complication can be related to some risk factors: interference
screw fixation, killer turn, ITB graft thickness, increased cortical
bone stiffness at the methaphysis/diaphysis transition area.
Some suggestions to avoid this complication are using other
fixation methods, modify the femoral tunnel angulation reducing
the killer turn, use other grafts or widen the ITB strip harvest to
15mm. Recent studies demonstrated that ALL has an approximate
maximum force of 200N, similar to the medial patellofemoral
ligament. Excessive stress on the graft may cause graft failure,
range of motion limitation and overconstraing of the lateral
compartment of the knee [20].
Currently,
extra-articular
reconstruction
techniques
specifically addressing the ALL are becoming less invasive and can
rely on radiographic parameters [20-23]. At present, our preferred
surgical technique for ACL combined to ALL reconstruction is a
minimally invasive approach using interlinked hamstrings graft.
A triple semitendinosus is used for the ALC and a double gracilis
is used for the ALL. Both grafts are fixed with interference screws
[24]. Due to the close relationship between the Segond fracture
and ACL lesion, combined ACL and anterolateral complex lesions
could be considered a Segond-like lesion.
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