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Segond fracture in an adult is not pathognomonic for ACL injury
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Abstract The Segond fracture is an avulsion fracture of
the lateral tibial plateau and is considered pathognomonic
for anterior cruciate ligament (ACL) injury. A case of a
Segond fracture occurring with a clinically, radiologically
and arthroscopically intact ACL is presented. This was
associated with a serious injury to the posterolateral corner
requiring surgical reconstruction. Relevant literature is
discussed, and the suggestion is made that, whilst an ACL
rupture may be the most commonly noted soft tissue
component associated with a Segond fracture, the clinician
should have a high level of suspicion for other serious soft
tissue injuries.

Level of evidence V.

Keywords Segond fracture - Anterior cruciate ligament -
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Introduction

The Segond fracture is an avulsion injury of the lateral
capsule of the knee joint from the lateral tibial plateau. It is
most commonly seen on antero-posterior radiographs taken
after an acute knee injury. This injury was first described
by the French surgeon Paul Segond in 1879 as a result of
forced internal rotation and varus strain on cadaveric knees
[24]. On account of its high association with anterior
cruciate ligament (ACL) injury, the Segond fracture is
considered pathognomonic for ACL rupture [2, 8-10, 13,
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15-17, 19, 24, 27, 28] and is a clinically important radio-
logical finding which should prompt specialist referral.

There have been two previous reports of Segond fracture
without ACL injury, but both were described in paediatric
patients [1, 23] where the relatively weak physis generates
a different injury profile to that of an adult.

Case report

A 32-year-old male amateur triathlete presented following
a motorcycle accident during which he was knocked
unconscious and was therefore unable to recall the mech-
anism of injury. Clinical examination revealed a large left
knee effusion with lateral tenderness. Plain radiographs
(Fig. 1) demonstrated a Segond fracture, and an injury to
the ACL was therefore suspected. This was difficult to
assess clinically in view of the patient’s obvious discom-
fort. An outpatient MRI scan (Figs. 2, 3) revealed an intact
ACL, but there was a distal rupture of the lateral collateral
ligament so precipitous surgery was performed.

On examination under anaesthetic, Lachman’s test,
anterior drawer and pivot shift tests were all negative. Dial
test was positive at 30°, and significant varus laxity was
noted. At arthroscopy, there was no meniscal or chondral
damage and the ACL and PCL were both intact and of
normal appearance; lateral ‘drive-through’ sign was positive
suggestive of an injury to the lateral collateral ligament. The
popliteus muscle—tendon unit was attenuated but intact.

The posterolateral corner was then approached via a
lateral incision. The popliteofibular ligament was intact. A
linear contusion was identified running along the course of
the lateral capsular ligament at the distal end of which the
Segond fracture was identified (Fig. 4). The lateral collat-
eral ligament had avulsed from the fibular head and was
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Fig. 1 AP radiograph demonstrating the Segond fracture

Fig. 2 Coronal MRI demonstrating distal avulsion of the LCL

reattached with intraosseous sutures. The repair was aug-
mented with a modified Larson posterolateral corner
reconstruction using a LARS™ (Ligament Augmentation
and Reconstruction System) PPLY-100 ligament. One year
postoperatively, the patient had rehabilitated well. Clinical
examination demonstrated a good range of movement with
no signs of ACL or posterolateral corner laxity. The patient
returned to triathlon training with no pain, locking or
instability, and has plans to compete in the near future.
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Fig. 4 Clinical photograph demonstrating a linear contusion over the
lateral capsular ligament. The Segond fracture was identified at its
distal end

Discussion

The Segond fracture was first described by Paul Segond in
1879 following a series of cadaveric experiments. He noted
that internal tibial rotation in association with varus stress
caused avulsion of the meniscosynovial portion of the
middle third of the lateral joint capsule. The avulsion was
first described radiographically in 1936 by Milch [21].
Subsequent cadaveric and radiological experiments have
confirmed that the fracture fragment seen on imaging is
continuous with the iliotibial band or anterior oblique band
of the lateral capsular ligament [6, 9, 17, 18, 21, 24].
Injuries of the anterior cruciate ligament most com-
monly occur on valgus strain with internal or external
rotation [4, 5, 20, 25], in contrast to the varus described by
Segond. However, other accepted mechanisms include
hyperextension, varus strain with internal tibial rotation
and sudden deceleration [11, 12, 14, 22]. Internal rotation
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and varus strain put both the lateral capsular ligament and
the anterior cruciate ligament under tension, hence the
frequent finding of ACL rupture with this injury. Internal
rotation also causes a relative anterior translation of the
tibia on the femur in the lateral compartment, with a
resultant pattern of lateral-sided bone bruising seen on the
posterolateral tibial plateau and antero-lateral femoral
condyle on MRI [7, 29].

There are few articles describing the presence of a
Segond fracture in the absence of ACL injury. Those that
have been published describe injuries in skeletally imma-
ture populations [1, 23]. Physeal bone is relatively weak in
comparison with the strong fibrous tissue of the joint
capsule or the lateral collateral ligament. This is demon-
strated by the relatively high incidence of ACL avulsion
injuries in paediatric populations, although an ACL rupture
has recently been reported in the presence of a Segond
fracture in a skeletally immature 14 year old [26].

Despite a Segond fracture being considered a very
specific indicator of ACL injury, it has low sensitivity as it
only occurs in 3-9 % of ACL injuries, and 6-13 % of
clinically unstable acute knee presentations [3, 15, 16].
This is likely to be a reflection of the fact that ACL rup-
tures associated with a varus mechanism of injury are rarer
than those associated with a valgus mechanism [4, 5, 20,
25]. Valgus strain does not produce the required vectors for
lateral capsular tension and avulsion. Furthermore, the
presence of a Segond fracture does not imply a higher
energy injury leading to abnormal laxity; one case series
reported a high percentage of stable knees despite the
presence of a Segond fracture [17].

In the reported case, the mechanism of injury is
unknown on account of involvement in a high-speed motor
vehicle accident and subsequent loss of consciousness. The
presence of a Segond fracture is suggestive of varus strain
with internal rotation, and this is supported by the presence
of a lateral collateral ligament injury. Clinical, radiological
and arthroscopic examination all confirmed the ACL to be
intact and normal. It is therefore felt that clinicians should
consider all structures put at risk by this mechanism when
assessing acutely injured patients. Furthermore, whether or
not the ACL examines normally, in the presence of a
Segond fracture clinicians should rule out injury to the
posterolateral corner.

Conclusion

The Segond fracture is currently considered pathogno-
monic for an injury to the anterior cruciate ligament. This
case has demonstrated that the significance of this fracture
is the mechanism it suggests. It occurs following internal
rotation and varus strain; so although there may be a

rupture of the ACL, this is not inevitable and a significant
extra-articular injury should also be excluded.
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