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The authors describe a rare case of a 28-year-old male patient, victim of motorcycle crash,

with direct impact on the right knee, who sustained a bicruciate ligament fracture avulsion

from  the tibial side, dislocated and with large dimensions, without associated ligamentary

lesions; he has undergone surgical treatment – open reduction and internal fixation, of the

avulsions, and the follow up was at least six months, presenting good outcome using the

Tegner–Lysholm scale.

© 2013 Sociedade Brasileira de Ortopedia e Traumatologia. Published by Elsevier Editora

Ltda. All rights reserved.

Fratura  avulsão  simultânea  das  inserções  tibiais  dos  ligamentos  cruzados
anterior  e  posterior  em  adulto

alavras-chave:

raturas ósseas

igamento cruzado anterior

r  e  s  u  m  o

Os autores relatam o raro caso de um paciente de 28 anos, vítima de acidente de moto, com

trauma direto no joelho direito, que apresentou fratura avulsão das inserções tibiais dos

ligamentos cruzados anterior e posterior, desviadas e de grandes dimensões, sem outras

igamento cruzado posterior

oelho/cirurgia

erapia

lesões ligamentares associadas, sem similar na literatura. O paciente foi submetido a trata-

mento cirúrgico com fixação das avulsões. Com seguimento ambulatorial de seis meses,

evoluiu com bom resultado.
© 2013 Sociedade Brasileira de Ortopedia e Traumatologia. Publicado por Elsevier Editora
ntroduction
njuries to the cruciate ligaments of the knee are typically
f intrasubstance nature, with tears to collagen fibers. Less
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frequently, they imply avulsion fractures at the insertion loca-
tion, generally on the tibial surface. Avulsions of the cruciate
Brazil.

ligaments of the knee can be seen well on routine radiographs.
Thus, they enable diagnosis of this specific type of injury and,
depending on the classification of the fracture; they may be
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treated either conservatively or surgically, which will both pro-
duce good results. Over the last decade, arthroscopic fixation
of avulsions of the cruciate ligaments has become popular,
along with open fixation. The choice of surgical technique
and fixation material, as well as the results, depend on the
type of fracture and particularly on the size, displacement,
comminution and orientation of the avulsed fragment.1

We  report a rare case, without any similar cases in the liter-
ature, of a patient who  was a victim in a motorcycle accident,
with displaced avulsion fractures of both cruciate ligaments
of the knee, at their tibial insertions, which were treated sur-
gically.

Case  report

The patient was a 28-year-old man  who was a victim in a
motorcycle accident, with direct trauma to his right knee. He
was initially attended at the emergency service, where the ini-
tial radiographs were produced (Figs. 1 and 2), which showed
a tibial avulsion fracture of the anterior and posterior cru-
ciate ligaments. His leg was immobilized from the inguinal
region to the foot and he was sent to our outpatient service.
We examined him and applied the Tegner–Lysholm question-
naire (35 points). He presented a painful knee, effusion ++/4,
Lachmann ++, anterior drawer + and posterior drawer ++, and
was negative for varus and valgus stress. Computed tomogra-

phy (Fig. 3) and magnetic resonance (Fig. 4) were requested.
The diagnosis was confirmed and the avulsions were classified
as Meyers and McKeever III-B for the anterior tibial spine and

Fig. 1 – AP radiograph of the knee (arrow).
Fig. 2 – Lateral radiograph of the knee (arrow).

II for the avulsion of the posterior cruciate ligament. Because
of the magnitude of the fragment displacement (the poste-
rior fragment extended to the tibial plateau) and the time that
had elapsed since the trauma, it was decided to perform open
reduction of both avulsions.

The patient underwent the surgical procedure 21 days after
the trauma. He was initially positioned in horizontal ven-
tral decubitus, which is the position enabling posterior access
to the knee as recommended by Burks and Schaffer.1 The
reduction was performed and internal fixation of the posterior
fracture was achieved using two 3.5 mm spongy screws and
washers. Following this, the patient was repositioned in hor-
izontal dorsal decubitus and the surgical fields were changed
so as to enable anterior access. Limited medial parapatel-
lar arthrotomy (mini mid-vastus) was performed, followed by
reduction and internal fixation of the anterior spine, also with
two 3.5 mm spongy screws with washers (Fig. 5). There was no
meniscal interposition at the focus of the fracture.

The patient was discharged from hospital two  days after
the surgery, with an immobilizer, prophylactic antibiotics and
prophylaxis for deep vein thrombosis (enoxaparin sodium,
40 mg,  for 15 days), and was instructed not to put his body
weight on the operated limb.

Fifteen days after the operation, physiotherapy consisting
of isotonic and isometric exercises was started. On the 30th
day after the operation, the patient attained range of motion

of 0–90◦. On the 60th day of follow-up, the patient presented
range of motion of 0–100◦, with radiographs that showed
consolidation of the fractures and absolutely anatomical
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Fig. 3 – Computed tomography slice showing displaced
posterior fragment.

Fig. 4 – Magnetic resonance image showing wrenching of
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Fig. 5 – During the operation, showing large fragment of
the tibial spine (arrow). LFC – lateral femoral condyle; MFC –

4

ibial spine (arrow).

eduction of the spines. He was then allowed to partially bear
eight on the limb, with crutches. After 10 weeks of follow-up,
e was released for full weight-bearing, while continuing with
he rehabilitation protocol.

From then on, the patient was followed up every month

t the knee disease outpatient clinic of our institution until
he sixth month, when new radiographs were produced. At
hat consultation, the patient was reassessed by another knee
medial femoral condyle.

specialist surgeon who had not participated in the surgi-
cal procedure. This assessment showed that the patient was
free from symptoms. He had already returned to his habit-
ual working activities. The Tegner–Lysholm knee evaluation
score was measured as 94 points (good result); his range of
motion was 0–115◦; he was negative for Lachmann maneuvers,
negative for anterior and posterior drawers, negative for pivot
shift and negative for varus and valgus stress; and his radio-
graphs showed consolidated tibial spines (Fig. 6). Outpatient
discharge was therefore given.

Discussion

Knee ligament injuries are a frequent topic in large number of
published scientific papers, particularly injuries of the ante-
rior cruciate ligament (ACL). However, over the last few years,
injuries of the posterior cruciate ligament (PCL) have received
special attention, as confirmed by the increasing number of
articles dealing with this ligament. From an anatomical point
of view, the ACL originates from the anterior intercondylar
area of the tibia, immediately behind the fixation of the medial
meniscus. Its insertion is in the posterior part of the medial
face of the lateral condyle of the femur, and its main func-
tion is to block anterior displacement of the tibia in relation
to the femur. The PCL is fixed to the anterior half of the lateral
face of the medial femoral condyle, and it projects caudally
and medially through the intercondylar notch, toward its tibial
insertion, which is located posteriorly, inferiorly and juxtalat-
erally to the medial line of the tibial plateau. It acts as the
main posterior stabilizer of the knee and restricts posterior
tibial translation in relation to the femur.2

Avulsion fractures of the ACL are rare injuries in adults and
occur in 1–5% of the injuries to this ligament.3 Fractures of the
intercondylar eminence are better described in the pediatric
orthopedic literature and occur at lower frequency in adults.

Thus, the bibliography on this subject is very limited. Even in
children, these injuries are uncommon, affecting only three in
every 100,000, and the anterior tibial spine is injured ten times
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Fig. 6 – Radiograph of the knee six months after the
operation, showing anatomical reduction and

the focus of the fracture, the best option is open fixation using
consolidation.

more  frequently than the posterior tibial insertion.5 When an
avulsed fragment is displaced, primary fixation is indicated
in order to prevent anterior impact in extension, residual lax-
ity and non-consolidation of fragments and preservation of
the native ACL. Several surgical treatments have been pro-
posed for these injuries, going from the conventional open
procedure to inclusion of arthroscopic methods, which were
first described by McLennan in Ochiai et al. in 1982,6 with
a number of fixation methods: Kirschner wires, cannulated
screws, sutures with steel or polyester wires, anchors and
EndoButton®. While the results from primary fixation in skele-
tally immature patients are good, the treatments in adults
present variable results, and some authors have reported high
rates of incidence of postoperative complications.3

In 1970, Meyers and McKeever7 proposed a classification
system for fractures of the anterior tibial spine in children,
based on the degree of displacement of the fragment. The
injuries were divided into three types, but no classification
for avulsed fractures of the PCL was reported. Subsequently,
this classification was modified by Zaricznyj,8 who added
a further subtype. This classification system made it possi-
ble to define the best treatment in relation to each type of
fracture: Type I – without displacement or with minimal dis-
placement of the fragment; Type II – angular elevation of the

anterior portion with full posterior hinging; Type III – complete
displacement with or without rotation; Type IV – commin-
uted. Griffith et al.9 modified the classification of Meyers and
1 3;4 8(6):581–585

McKeever and expanded these concepts to avulsion fractures
of the PCL.

There is still some controversy regarding the surgical
indications for treating PCL injuries but, for avulsion frac-
tures, surgical reinsertion of the fragment is the procedure
indicated.9 Tibial avulsion fractures of the PCL are a small
subgroup that differs from other injuries to this ligament in
two ways: firstly, early diagnosis is generally possible using
standard radiographs in which the bone fragment can be
viewed; and secondly, there is no simplified standardized
treatment protocol for posterior approaches to the knee.10

Several authors have emphasized that surgical reinsertion
of the PCL fragment produces better results than conserva-
tive treatment. Surgery makes it possible to perform measures
such as deepening of the site of tibial insertion of the PCL
and rigid fixation of the bone fragment, which can be done
using screws and washers or non-absorbable thread. These
measures may assist in retensioning the ligament and, conse-
quently, in improving the clinical evolution.9 Furthermore, the
time that elapses between the injury and the surgical proce-
dure is an important factor to be considered. Over the last few
years, new options for fixation of bone fragments have been
evaluated, along with new proposals for surgical approaches
toward these injuries, such as controlling the reduction under
arthroscopic viewing.

To treat ACL or PCL avulsions, it is recommended that
fractures without displacement (Type I) should be treated con-
servatively; moderately displaced fractures (Type II) can be
managed conservatively or surgically; and displaced fractures
(Type III) and comminuted fractures (Type IV) are surgical
indications.9 The type of surgical treatment depends on the
size and degree of comminution of the avulsed fracture. Fix-
ation of the avulsed tibial insertion of the PCL can be done
by means of a conventional open route, or arthroscopically.
The latter is less aggressive but it requires equipment and an
experienced surgeon. Trickey described a surgical technique
with a posterior access route in the knee, open reduction and
fixation of the avulsed fragment. Burks and Schaffer1 used
a simplified access route for the posterior approach to the
knee. Arthroscopic reduction and fixation are difficult and
require a longer learning curve. Therefore, reduction and fix-
ation can be achieved by means of a simplified open access
route, particularly a posterior route, which can be used in any
center. In 2011, Shelbourne et al.11 reported in a review of
the current literature that the commonest forms of treatment
for this type of injury might equally be open or arthroscopic
reduction, although controversy remained regarding which
treatment method was best.11 In 2012, Hapa et al.12 conducted
a biomechanical study on sheep and affirmed that fixation
using EndoButton® for fractures of the tibial eminence pro-
duced initial fixation strength that was greater than with
fixation using anchors or other types of suture. Recently, Gui
et al.13 contraindicated arthroscopic fixation for avulsions of
the PCL presenting large fragments with an effect going as far
as the tibial plateau. In such situations, because of the dif-
ficulty in achieving the necessary elevation and exposure of
screws.
For functional evaluation, Lysholm and Gillquist devel-

oped a scale of knee symptoms. The Lysholm scale includes
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asic aspects of the Larson scale, but introduces the crite-
ion of instability and correlates it with activity. This scale
as subsequently modified by Tegner and Lysholm. These

uthors recognized the difficulty in having a score for lig-
ment injuries and decided at that juncture to investigate
linical findings and evaluate symptoms and functions. This
cale or questionnaire by Lysholm is composed on eight
uestions, with options for closed responses, in which the
nal result is expressed in nominal and ordinal form, such
hat “excellent” is 95–100 points, “good” is 84–94 points,
fair” is 65–83 points and “poor” is less than or equal to 64
oints.14

The interest in presenting this case arises because this is a
are episode of simultaneous avulsion fractures of the cruciate
igaments at their tibial sites, for which no similar published
apers are available in the literature. For this case, we  chose to
erform fixation of the two fractures as if they were separate

njuries. Despite the gravity of the trauma and the surgical
omplexity, the patient evolved satisfactorily, both from the
unctional and from the mechanical point of view, using the
ysholm questionnaire and the usual maneuvers to verify lig-
ment stability.
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