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Abstract: Background: To identify and characterize the concomitant ligamentous and meniscal injuries in floating
knee. Methods: A total of 37 cases of floating knee were enrolled. Arthroscopic or open surgical examination of the
knee, Lachman test, posterior drawer’s test, and varus and valgus stress tests under anesthesia were carried out
to determine the incidence of knee injury. Results: Through arthroscopic and open surgical examinations, a medial
meniscal tear was detected in 14 (37.8%) cases and a lateral meniscal tear in 11 (29.7%). Twenty-one (56.8%) pa-
tients had anterior cruciate ligament (ACL) injury including complete injury in 6 and incomplete injury in 15 cases.
Three (8.1%) patients had posterior cruciate ligament (PCL) tear, including complete injury in 1 and incomplete
injury in 2. Varus and valgus stress tests revealed that 10 (27.0%) and 7 (18.9%) patients had medial and lateral
collateral ligament (MCL and LCL) laxity, respectively. Lachman test showed positive in 8 (21.6%) cases. Posterior
drawer test showed positive in 3 (8.1%) cases. Twenty-six (70.3%) patients had knee ligamentous injuries. ACL injury
was the most common ligamentous injury. ACL injury in 15 (71.4%) cases was associated with meniscal injury, in-
cluding medial meniscal injury in 9 (42.9%) and lateral meniscal injury in 6 (28.6%). Conclusion: Physicians should
pay attention to the concomitant ligamentous and meniscal injuries in floating knee. Careful clinical examination

with aid of arthroscopic examination is helpful for the early diagnosis and treatment of these injuries.
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Introduction

Floating knee, referring to ipsilateral fractures
of the femur and tibia, is usually associated
with several complications and high mortality.
Road traffic accident accounts for majority of
the cases and this is followed by fall from height
[1]. This injury is caused by high-energy trauma
with extensive skeletal and soft tissue damage,
and they are often associated with potentially
life-threatening injuries of the head, chest, and
abdomen [2, 3]. Because considerable amount
of energy is required to cause the floating knee
injuries, ipsilateral knee ligamentous and
meniscal injuries may occur simultaneously.
Whenever a patient is received in a trauma
unit, clinician’s attention usually focus on life-
threatening injuries, open wounds, and radio-
logically visible fracture/fractures. Knee liga-
mentous and meniscal injuries are mostly not
visible in plain radiographs taken in the emer-
gency, which are likely to be overlooked or

entirely missed by clinicians. Such associated
knee injuries may potentially lead to significant
morbidity to the patient, especially if they are
unrecognized and untreated. This study was to
identify and characterize the concomitant liga-
mentous and meniscal injuries in floating knee.

Materials and methods

From May 2008 to October 2012, 37 patients
with floating knees were recruited into present
study. The inclusion criteria were as follows: 1)
patients had indications for surgery; 2) patients
had no history of previous injuries to the knees;
3) patients had no major limb vascular injuries
and compartment syndrome. The mean age of
37 patients was 38.6 years (range: 18-56
years), and there were 31 males (83.8%). The
injuries were ascribed to high energy trauma:
motor vehicle accident (n = 33) and fall from
height (n = 4). The floating knee injuries were
classified according to the Fraser classification
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Figure 1. The posterior 1/3 of medial meniscal tear.

[4]: Type | (n = 27), Type lla (n = 4), Type llb (n =
5) and Type llc (n = 1) injuries.

Once the disease condition was stabilized,
attempt was made to stabilize fractures of the
femur and tibia. Open reduction and internal
fixation (ORIF) was the common treatment.
Management of femoral fracture was done
using plate fixation in 20 patients and intra-
medullary nailing in 17 (anterograde nailingin 9
and retrograde nailing in 8). Management of
tibial fracture was done using external fixation
in 17 patients, plate fixation in 13 and intra-
medullary nailing in 7.

After fracture fixation, clinical examination of
the knee and arthroscopy under the anesthe-
sia were performed to determine the concomi-
tant ligamentous and meniscal injuries. All the
patients underwent a thorough physical exami-
nation of the involved limb. Varus and valgus
stress tests were used to clinically assess
medial and lateral collateral ligament (MCL and
LCL), respectively. Lachman’s test and posteri-
or drawer’s test were employed to clinically
evaluate the anterior and posterior cruciate lig-
aments (ACL and PCL), respectively. Clinical
assessments were done to compare both
knees in the same patient. In 10 patients, the
knees had to be exposed for internal fixation
and a direct examination of the joint was per-
formed. Therefore, there was no need to per-
form arthroscopic evaluation in these cases.
Additionally, arthroscopy was performed in
remaining 27 cases through standard antero-
lateral and anteromedial portals using normal
saline as distension and irrigation fluid. When
the visualization of any compartment was diffi-
cult, additional portals were made. All the clini-
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Table 1. Incidence and types of concomitant
knee ligamentous and meniscal injuries
Iltem n (%)
Arthroscopic findings

Medial meniscal tear 14 (37.8%)
Lateral meniscal tear 11 (29.7%)
ACL injury 21 (56.8%)
Complete injury 6 (16.2%)

Incomplete injury 15 (40.5%)

PCL injury 3(8.1%)
Complete injury 1(2.7%)
Incomplete injury 2 (5.4%)
Stress tests
MCL laxity 10 (27.0%)
LCL laxity 7 (18.9%)
Positive Lachman test 8 (21.6%)
Positive posterior drawer test 3(8.1%)

cal assessments were carried out by a single
trained orthopaedic surgeon.

Results

A total of 37 patients were enrolled into this
study. Through arthroscopy and open surgical
examination, a medial meniscal tear was
detected in 14 (37.8%) patients (Figure 1) and
a lateral meniscal tear in 11 (29.7%). Twenty-
one (56.8%) patients had ACL injury, including
complete injury in 6 and incomplete injury in
15. Three (8.1%) patients had PCL tear, com-
plete tear in 1 and incomplete injury in 2. Varus
and valgus stress tests revealed that 10 (27.0%)
and 7 (18.9%) patients had MCL and LCL laxity,
respectively. Lachman test showed positive in
8 (21.6%) cases and posterior drawer test posi-
tive in 3 (8.1%). The incidence of concomitant
knee ligamentous and meniscal injuries is pre-
sented in Table 1.

In our study, twenty-six (70.3%) patients had
knee ligamentous injuries. ACL injury was the
most common ligamentous injury. ACL injury in
15 cases (71.4%) was associated with the
meniscal injury, including medial meniscal inju-
ry in 9 (42.9%) (Figure 2) and lateral meniscal
injury in 6 (28.6%).

Discussion

The floating knee was introduced for the first
time by Blake and McBryde [3] in 1975. It is
usually caused by high energy trauma and likely
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Figure 2. ACL injury associated with meniscal tear. A. Complete ACL injury; B. The posterior third of medial meniscal
radial tear.

a part of polytrauma. An expanding population,
increasing number of motor vehicles on limited
infrastructure of most cities in developing coun-
tries and various modes of treatments have
made the floating knee injury a concern from
both medical and socio-economic standpoints
[5]. As expected, patients examined in this
study had a high incidence of concomitant
knee ligamentous and meniscal injuries. This
may be a diagnostic enigma in floating knee
due to difficulty in the clinical assessment of
the knee in the presence of fractures of both
knees. These injuries are easily missed due to
the “distracting” nature of the floating knee
injuries [6]. One should suspect the ligamen-
tous and meniscal injuries of the knee when
floating knee is present [7].

MRI has proven to be valuable in the detection
of soft tissue injuries of the knee because of its
sensitivity and specificity [8]. However, Reth-
nam et al. [6] did not recommend MRI for the
assessment of knee ligament injuries in float-
ing knee patients. In the presence of a floating
knee, to perform MRI prior to surgical stabiliza-
tion of the fractures would cause problems in
patients with unstable hemodynamics. After
surgical stabilization of the fractures, there
may be interference artefacts from the metal
work, preventing proper visualization of the
knee ligaments. Therefore, a clinical assess-
ment under anesthesia followed by a diagnos-
tic arthroscopy is the best strategy for the
assessment of ligament injuries in these
patients [6].

1170

Emami Meybodi et al. [9] investigated 40
patients with ipsilateral femoral fractures and 2
patients with bilateral femoral fractures by
arthroscopy, and reported medial meniscus
injury in 12 (27%) knees and lateral meniscus
injury in 3 (7%). In our series, 37.8% of medial
meniscus injury and 29.7% of lateral meniscal
tears were associated with floating knee inju-
ries, which were higher than that reported by
Emami Meybodi et al [9]. Furthermore, complex
and radial tears were more common.

Walling et al. [10] evaluated 24 American
patients with fractures of the femoral shaft.
They found 33% had ligament injuries of the
ipsilateral knee. Paul et al. [11] reported 21
patients with fractures of the ipsilateral femur
and tibia, and over 50% of patients suffered
from concomitant ipsilateral knee injuries.
Szalay et al. [12] examined 110 Australian
patients with 114 femoral shaft fractures and
reported ligament laxity in 27% of patients. In
addition, they investigated other 33 patients
with 34 ipsilateral femoral and tibial fractures.
In this group, 53% of patients had knee liga-
ment laxity; leading to the conclusion that knee
ligament injury is more common in the simulta-
neous femoral and tibial fractures than in the
single femoral fractures. The incidence of liga-
ment injury in our study (70.3%) was relatively
higher than that reported by Walling et al..
Floating knee requires stronger force to cause
fracture of two strongest bones in the body,
and thus it is not surprising that there are much
more concomitant ligamentous injuries than
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femoral shaft fractures. Meticulous examina-
tion of the knee at the time of floating knee
injury is strongly advocated [13].

Kumar et al. [14] retrospectively investigated
41 patients with femoral shaft fractures, and
reported that the incidence of ACL injury was
31.7% and ACL injury the most common injury.
In our study, ACL injury was detected in 21
(56.8%) cases and also the most common inju-
ry. Thus, careful clinical examinations should
be performed to indentify ACL injury. Lachmann
test has the sensitivity of almost 100% in the
diagnosis of anterior cruciate ligament tear
when it is performed under anesthesia [15].
Nevertheless, our results showed Lachman
test was negative in the majority of subjects
who suffered from ACL injuries. Positive
Lachman test was observed in only 6 patients
with complete ACL injuries and 2 patients with
incomplete ACL injuries. Thirteen patients with
incomplete ACL injuries had negative Lachman
test. It has been reported that it is difficult to
identify partial ACL tears by a physical examina-
tion [16, 17]. Our study also proved that results
from Lachman test had a low consistence with
those from arthroscopic examination and thus
Lachman test has a limited application in
detecting incomplete tears. Arthroscopic exam-
ination should be performed if ACL injury is
highly suspicious, even in the face of an evi-
dently normal physical examination.

Kumar et al. [14] investigated a total of 93
cases of lower limb long bone fractures by
arthroscopy and found only 15.4% of ACL inju-
ries were an isolated type and 69.2% were
associated with either a medial or a lateral
meniscal injury. In our study, ACL injury in 15
(71.4%) cases was associated with meniscal
injury, of which 9 (42.9%) had medial meniscal
injury and 6 (28.6%) had lateral meniscal injury.
Our findings suggest a higher incidence of
meniscal injuries related to ACL injury in float-
ing knee.

In summary, based on our observations, con-
comitant ligamentous and meniscal injuries are
rather common in floating knee. Therefore, cli-
nicians should pay attention to concomitant
ligamentous and meniscal injuries in floating
knee. Careful clinical examination with aid of
arthroscopic examination is helpful for the early
diagnosis and treatment of injured tissues.
Recognition of ligamentous and meniscal inju-
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ries of the knee in acute phase is essential for
the optimal treatment and prognosis.
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