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ABSTRACT

Objective: A floating knee injury involves simultaneous ipsilateral fractures of the femur and tibia, which disconnect the knee from the rest of the
limb and can include both intra-articular and extra-articular fractures. Optimal clinical outcomes are achieved through surgical stabilization of both
fractures and early rehabilitation. Historically, the incidence of floating knee injuries has been underestimated, but the use of Magnetic Resonance
Imaging [MRI] and arthroscopy has increased their detection. Soft tissue injuries associated with these fractures can be missed during clinical
examination due to tenderness and swelling, making immediate MRI scans a valuable diagnostic tool. This study aimed to compare the functional
outcomes of patients with floating knee injuries who underwent MRI for soft tissue injuries and those who did not undergo MRI.

Methods: The study, conducted at a tertiary care center from May 2021 to April 2024, involved 100 patients with floating knee injuries who underwent
MRI assessments for soft tissue injuries. Additionally, a retrospective analysis was performed on 25 patients treated between November 2018 and
October 2020, who did not receive MRI evaluations. The functional outcomes for all patients were assessed using the Karlstrom Olerud criteria.

Results: Out of the 100 patients with floating knee injuries who underwent MRI, seventy-two were found to have meniscus or ligament injuries.
According to the Karlstrom and Olerud criteria, the outcomes were as follows: 10 patients (8%) had excellent results, 56 patients (44.8%) had good
results, 36 patients (36%) had fair results, and 6 patients (4.8%) had poor outcomes. Patients who underwent MRI had better functional outcome at
1yand 2y follow-up.

Conclusion: Our aim is to initiate timely and accurate treatment by comprehensively addressing all associated injuries, including previously
overlooked ligament damage around the knee. Factors such as articular involvement, soft tissue damage, and the presence of concomitant injuries
significantly influence functional outcomes. MRI plays a crucial role in diagnosing associated soft tissue injuries, allowing for immediate

intervention and resulting in better functional outcomes.
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INTRODUCTION

The term "floating knee" refers to the simultaneous ipsilateral
fracture of the femur and tibia, effectively disconnecting the knee
from the rest of the limb and including both intra-articular and
extra-articular fractures. First described by John T. Hyes [1] in
1964 and later termed "Floating Knee" by Blake Robert and
McBryde [2] in 1974, these injuries redirect attention from the
skeletal plane to the more complication-prone vascular plane of
the knee. The incidence of floating knee injuries has risen with
increasing industrialization and vehicular traffic, as they are
typically caused by high-energy trauma from high-velocity motor
vehicle accidents. The complex nature of these injuries,
compounded by complications such as compartment syndrome,
vascular injuries, and ligament and meniscal damage, presents a
significant therapeutic challenge [2]. Optimal clinical outcomes are
achieved through surgical stabilization of both femur and tibia
fractures, followed by early rehabilitation. Treatment planning
must consider each fracture individually while also taking into
account the overall injury status of the extremity and the patient's
general condition. Among 30 reviewed series, only three studies
documented the incidence of ligament and meniscal injuries, with
eight focusing on ligamentous associations and 15 not mentioning
menisco-ligamentous injuries at all [3]. Often part of polytrauma,
floating knee injuries frequently coincide with life-threatening
conditions, additional fractures, and varying degrees of soft tissue
trauma, leading to hemodynamic instability and necessitating
immediate monitoring and resuscitation [4, 5]. While MRI is the
gold standard for evaluating knee ligament injuries, performing an
MRI before surgically stabilizing fractures can be risky, especially

if the patient is hemodynamically unstable [6]. Post-surgical
metalwork can also interfere with MRI accuracy. Therefore, MRIs
are typically deferred until the patient is hemodynamically stable.
This study compares the functional outcomes of patients with
floating knee injuries who underwent MRI with those who did not.

MATERIALS AND METHODS

The study was conducted at a tertiary care center with approval
from the Hospital Research and Ethics Committee, spanning from
May 2021 to April 2024. It involved 100 patients with floating knee
injuries who underwent MRI assessments for soft tissue injuries and
a retrospective analysis of 25 patients treated between November
2018 and October 2020 without MRI evaluation. This research
included both prospective and retrospective components, with
follow-ups at 1 mo, 3 mo, 6 mo, 1 y, and 2 y, extending up to a
maximum of 2 and a half years. Exclusion criteria included patients
under 18 y, those with pathological fractures, Grade I1IC injuries per
the Modified Gustilo Anderson classification, ipsilateral hip joint
dislocations, contralateral limb fractures, and those unfit or
unwilling for surgery. Upon arrival, patients were resuscitated
following the Advanced Trauma Life Support [ATLS] protocol, with
assessments of their general condition, hypovolemia, and associated
injuries. Femur and tibia fractures were immobilized using a
Thomas splint, and patients received intramuscular analgesics and
intravenous [IV] antibiotics. Routine investigations were conducted,
and X-rays were taken in anteroposterior and lateral views. MRIs
were performed on patients with a Glasgow Coma Scale score above
7. For compound fractures, immediate debridement and external
fixation were performed under anesthesia, followed by primary or
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secondary wound closure as appropriate. Treatment included
intramedullary interlocking nailing, anatomical reduction for intra-
articular fractures with plates and screws, and arthroscopy with
ligament repair if needed. Surgeries were performed under spinal or
general anesthesia. Postoperative care included IV antibiotics for
three days for closed fractures, transitioning to oral antibiotics after
dressing checks and drain removal on the fourth day. Antibiotic
administration for compound fractures was based on wound status,
and skin sutures were removed on the 12t postoperative day.
Physiotherapy began after fixation, focusing on early range of
motion exercises depending on the patient's consciousness,
hemodynamic stability, pain, and associated injuries. Partial weight
bearing started at six weeks postoperatively, guided by X-ray
evidence of callus formation, with further weight-bearing activities
introduced based on radiographic union. Functional recovery was
assessed using the Karlstrom Olerud criteria [7], starting at a
minimum of one-month post-injury.

Int J Curr Pharm Res, Vol 16, Issue 5, 78-83

Statistical analysis

The collected data were coded, compiled, and entered into Microsoft
Excel, then analyzed and statistically evaluated using SPSS-PC-17
version. Quantitative data were represented by mean and standard
deviation, while qualitative data were expressed as percentages. The
differences between proportions were assessed using the chi-square
test.

RESULTS

The study included 111 males (88.8%) and 14 females (11.2%). The
right lower limb was affected in 91 patients (72.8%), while the left
lower limb was involved in 34 patients (27.2%). The mean age of the
patients was 36.6 y. Most injuries resulted from road traffic
accidents; predominantly involving two-wheeler motorcycle
accidents, with 2 patients having sustained injuries from falls from
height [table 1] provides the demographic details of the study.

Table 1: Demography statistics

Description of population Duration
No. of Patients 125
Average Age of Patients 36.6y
Range of Age: 18 to 39 83

40 to 59 30

>60y 12

Range of Age of Patients 18to 74y
Gender Ratio, M: F 111:14
Occupation: Agriculture 38
Industry 43
Drivers 16
Others 28

Side: Right 91

Left 34

Type of accident: RTA 123

Fall from height 2

Type of fractures: Acc. To Fraser: Type | 49

Type lla 33

Type IIb 26

Type llc 17

Open fracture: Total patients 51

Open fracture: 91Femur (46), Tibia (45)
Typel 18

Type Il 28

Type Il 45

Primary Treatment [Surgery]

External fixator

Plating

Nailing

Only CC Screw

Definitive fixation with External fixator
Conservative treatment

Average days for 2nd surgery

mean delay between injury and Admission
Mean delay between Admission and Surgery
Average time of bone union: Femur
Average time of bone union: Tibia

68 [23 femur, 45 tibia]
76 [44 femur, 32 tibia]
113 [68 femur, 45 tibia]
6 [1 femur, 5 tibia]

42 [ 12 femur, 20 tibia]
23 [ 0 femur, 23 tibia]
9.6 days [5 to 15 d]

1 day [SD 0.7]

2.9[SD 1.3]

11.5 mo [SD 7.2]

10.5 mo [SD 6.1]

Among the 100 patients with floating knee injuries who underwent
MRI, 72 had meniscus or ligament injuries. Specifically, 32 patients
had Anterior Cruciate Ligament [ACL] injuries, including 10 with
complete ACL tears and 21 with partial or incomplete ACL injuries,
with 1 patient lost to follow-up. There were 7 patients with
Posterior Cruciate Ligament [PCL] injuries, 2 of whom had isolated
PCL injuries. Additionally, 33 patients had pure meniscus injuries,
with 24 involving the medial meniscus and 9 involving the lateral
meniscus, and 7 patients were lost to follow-up. Furthermore, there
were 9 patients with Medial Collateral Ligament [MCL] injuries and
2 with Lateral Collateral Ligament [LCL] injuries. The associated
injuries are detailed in [table 2].

According to Fraser’s classification [8], the distribution of injuries
among the 100 patients included 49 (39.2%) Type [, 33 (26.4%)
Type 114, 26 (20.8%) Type 1IB, and 17 (13.6%) Type IIC. Meanwhile,
based on the Agarwal and Singh classification system using MRI[6],
the distribution was as follows: 17 Type la, 23 Type Ib, 6 Type Ila, 18
Type IIb, 4 Type Illa, 19 Type IlIb, 1 Type IVa, and 12 Type IVb.

The treatment modalities administered to the patients are detailed in
[Table 1]. On average, femoral bone union occurred approximately
11.5 mo after treatment initiation, while tibial bone union averaged
around 10.5 mo. Open fractures generally took longer to heal
compared to closed fractures. Significant delays in union time were
observed in segmental femoral fractures compared to non-segmental
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fractures. However, such differences in union time were not notably
observed between segmental and non-segmental tibial fractures.
Among patients experiencing immediate complications, crush injuries
and bone loss were predominant, followed by vascular injuries,
amputation, ARDS, and other issues. Delayed complications primarily
included limb length discrepancy, implant failure were found in 4
patients, and amputation in 7 cases. Vascular repair was successful in
one patient, while three patients required mid-thigh amputations.
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Four cases of malunited tibia, one of malunited femur, 28 cases of limb
length discrepancy, and 36 cases of knee stiffness were documented
among the patients. Patients who underwent MRI and were classified
according to the Agarwal and Singh system showed significantly better
functional outcomes at 1 y and 2 y follow-ups compared to those who
did not undergo MRI. This improvement may be attributed to
receiving more comprehensive care and treatment for ligament and
other soft tissue injuries, as indicated in table 3.

Table 2: Description of associated injuries in floating knee

Injuries associated with floating knee

Knee soft tissue injury: combined ACL injuries
ACL [complete: Arthroscopic reconstruction]
ACL [incomplete]

Isolated ACL injuries

Combined PCL injuries

PCL [Incomplete]

PCL [Complete: arthroscopic reconstruction]
Isolated PCL

Meniscus injury

Medial meniscus

Lateral meniscus

Combined Collateral injuries:

Medial Collateral injuries

Lateral Collateral injuries

Associated fractures: Patella fracture
Segmental fracture(Floating knee): Total
Segmental fracture: Femur

Segmental fracture: Tibia

Segmental fracture: Femur and Tibia both
Contralateral Femur injuries

Contralateral Tibia injuries

Head Injury:

Haemopneumothorax (2) and Fat embolism(3)
Rib fractures

Clavicle fracture

Upper limb fractures

Ankle and Foot fractures

Pelvis injury

Spine injury

Vascular injury

Nerve palsy [Neuropraxia]

*8 loss to follow up

Table 3: Showing patients with Floating knee who underwent MRI (Group 1) had statistically significant favorable functional outcome at 1
y and 2y follow-up when compared with patients who did not underwent MRI (Group 2).

Score MRI_1_2 N Mean Std. deviation Std. error mean P Value

karls_score_1 1.0 100 16.950 1.6104 1610 0.75
2.0 25 16.760 1.2675 2535

karl_score_2 1.0 100 20.580 2.1014 2101 0.40
2.0 25 20.160 1.6753 .3351

karl_score_3 1.0 99 23.601 2.2968 .2308 0.60
2.0 25 23.360 2.0591 4118

karl_score_4 1.0 92 26.927 2.5238 2631 0.04
2.0 25 26.480 2.3473 4695

karl_score_5 1.0 92 29.824 2.6653 2779 0.03
2.0 25 29.520 2.2935 4587

According to the Karlstrom and Olerud criteria, outcomes were
categorized as 10 (8%) excellent, 56 (44.8%) good, 45 (36%) fair,
and 6 (4.8%) poor among patients who underwent MRI, as detailed
in [table 4].

A 26 y-old male sustained a Type Ilc Fraser and Type IVb Agarwal
and Singh Floating knee injury on the right side. This included
displaced intra-articular fractures of the lateral femoral condyle and

lateral tibial plateau, a displaced patellar fracture with Grade II ACL
tear and PCL sprain, complex tear of the lateral meniscus, and
extensor mechanism rupture. Treatment involved external fixation
for ipsilateral shaft fractures of the femur and tibia, along with a
physiotherapy rehabilitation protocol for associated soft tissue
injuries and tension band wiring for the patellar fracture. The
patient achieved a good functional outcome after 2 y of follow-up, as
depicted in [fig. 1a-d].
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Table 4: Showing functional outcome in patients according to karlstorms olerud criteria. 8 patients loss to follow up

Karlstorms criteria Number of patients
Excellent 33 10

Good 32-30 56

Fair 29-24 45

Poor 23-21 6

Karlstorm’s Score in patients who did not undergo MRI

Karlstorms Criteria Number of Patients
Excellent 33 3

Good 32-30 10

Fair 29-24 12

Poor 23-21 0

Fig. 1c: Preoperative MRI coronal and saggital view showing displaced intra-articular fracture of lateral femoral condyle and lateral tibial
plateau with displaced fracture of patella with Grade II ACL tear and PCL sprain and complex tear of lateral meniscus and extensor
mechanism rupture
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Figure 1d: Clinical picture at 2 year Follow up of the si;;e patient with knee flexion, squatting and complete extension

DISCUSSION

Previous studies have highlighted that the outcomes of floating
knee injuries are significantly influenced by the complexity of
fractures and the presence of soft tissue injuries. The incidence
of knee ligament injuries in floating knee cases has been
reported as high as 53% in the literature [9]. Doyle et al. [10]
attributed suboptimal functional outcomes in floating knee
injuries to delayed diagnoses of ligamentous knee injuries.
Similarly, Liu et al. [11] found knee ligamentous injuries in
70.3% of patients with floating knee injuries. Szalay et al. [12]
reported that 53% of patients with ipsilateral fractures of the
femur and tibia exhibited knee ligamentous laxity, compared to
27% in patients with isolated fractures.

In our study, MRI identified ligamentous or meniscus injuries
around the knee in 72 out of 100 patients. ACL injury was
predominantly observed among these ligamentous injuries.
Nineteen patients underwent arthroscopy as a secondary procedure
for ACL reconstruction, PCL reconstruction, meniscus repair, and
collateral ligament repair. Liu et al [11] noted that 21 (56.8%)
patients in their study had ACL injuries, with 6 cases classified as
complete injuries and 15 as incomplete injuries. Additionally, three
(8.1%) patients had PCL tears, including one complete injury and two
incomplete injuries. Varus and valgus stress tests revealed MCL and
LCL laxity in 10 (27.0%) and 7 (18.9%) patients, respectively. Ran et
al. [13] underscored the importance of the patella within the extensor
mechanism, advocating for the inclusion of patellar fractures in
classification systems. Karsli et al. [14] corroborated this viewpoint,
demonstrating that patients with concurrent patellar fractures
experienced poorer clinical outcomes according to the Karlstrom-
Olerud criteria. In our study, we identified 12 out of 100 patients who
had associated patellar fractures with extensor mechanism rupture.
These cases were managed using tension band wiring or encirclage
techniques for repair. Factors such as open fractures of the tibia and
femur, temporary external fixation, intra-articular fractures, and
additional surgical procedures were associated with moderate to poor
functional outcomes based on the Karlstrom and Olerud criteria. These

factors potentially impact overall recovery, leading to suboptimal
functional results post-treatment [15].

The preferred treatment approach typically begins with nailing,
reserving external fixation for cases of severe comminution. This
sequence aims to minimize soft tissue damage and reduce risks to
the patient's general condition, including the potential incidence of
fat embolism. When temporary fixation is necessary, it is advisable
to use fixators that are compatible with MRI scanning. Subsequent to
temporary stabilization, MRI of the knee is recommended,
particularly if there is suspicion of ligamentous injury [16].

Treatment strategies for knee ligament injuries vary, with consensus
recognizing poorer outcomes associated with delayed
reconstruction of damaged ligaments. Isolated injuries to the medial
collateral ligament often receive conservative treatment rather than
surgical reconstruction. Conversely, injuries involving the lateral
collateral ligament frequently coincide with cruciate ligament
ruptures, necessitating reconstruction of the lateral complex.
Surgical intervention for cruciate ligament injuries is typically
indicated when significant detachment or rupture near the
ligament's attachment points on the tibia or femur is evident.

According to the Karlstrom and Olerud criteria [7], patients who
underwent MRI and received appropriate treatment achieved
excellent functional outcomes in 10 cases, good outcomes in 56
cases, acceptable or fair outcomes in 45 cases, and poor outcomes in
6 cases. In comparison, the control group showed excellent
outcomes in 3 cases, good outcomes in 10 cases, acceptable or fair
outcomes in 12 cases, and no poor outcomes. These findings align
with similar studies reported in the literature. Agarwal et al. [17]
concluded that a thorough clinical examination, supplemented by
arthroscopic assessment, assists in early detection and focused
treatment of the injured tissues.

The study has several limitations. These include the involvement of a
limited number of surgeons, each with their treatment preferences,
which may have resulted in a lack of diversity in approaches and
potentially limited the generalizability of the findings. The study
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relied on a non-probability convenience sample from two tertiary
care hospitals, which may restrict the broader applicability of the
results. Retrospective data collection methods, including patient
recall and telephonic interviews for 25 control cases, introduced
recall biases. Such retrospective approaches provide a lower level of
evidence compared to prospective studies and may be susceptible to
unaccounted confounding factors. Furthermore, the absence of
randomized controlled trials limits the ability to minimize biases
and establish causality more effectively.

CONCLUSION

Our objective is to promptly and precisely treat by thoroughly
addressing all associated injuries, including previously undetected
ligament damage around the knee. Factors such as joint
involvement, soft tissue damage, and concurrent injuries are crucial
determinants affecting functional outcomes. We are dedicated to
enhancing diagnostic methods, timely interventions, and promoting
coordinated care to maximize functional rehabilitation and overall
patient health in cases of floating knee injuries.
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