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Abstract- Ipsilateral femur and tibia fractures (floating knee injury) is a complex injury with severe associated 

injuries. The aim of this study was to assess the characteristics and treatment outcomes in patients with floating 

knee in a single trauma center. A retrospective study was conducted among patients with floating knee treated 

between January 2012 and January 2019 in a single trauma center. Patients with knee osteoarthritis, 

inflammatory arthritis, pathologic fracture, and with a history of previous fracture in ipsilateral leg were 

excluded. Data demographics, associated injuries, complications, and treatment outcome were collected. 

Karlstrom’s criteria were used to assess the results. We identified 48 patients aged 18 to 50 years old. All 

patients sustained a road traffic accident. Fraser type 1 was the most frequent type (62.5%). Open fracture 

reported in 25 cases (52.1%) at least in one bone. According to Karlstrom’s criteria, 8 cases (16.67%) with 

excellent results, 19 cases (39.58%) with good results, 14 cases with (29.17%) fair results, and 7 cases (14.58%) 

poor results were reported. Floating knee injury occurs in a high energy trauma context. Complication rate 

remains high, and surgeons should focus on reducing these complications. 
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Introduction 
 

Floating knee, a complex injury of the lower 

extremity, is defined as fractures of the ipsilateral femur 

and tibia (1). It is usually caused by high-energy trauma 

and may be associated with severe injuries and even death 

(2). It is classified as type 1 the diaphyseal fracture of 

femur and tibia, type 2a the fracture of tibial plateau with 

femoral shaft fracture, type 2b the distal femur articular 

fracture with tibial shaft fracture, and type 2c the tibial 

plateau fracture with distal femur articular fracture (2,3).  

Although immediate fixation was the goal in past, 

nowadays it is based on patient’s hemodynamic, and it is 

done after managing critical injuries (2). The mortality 

and limb amputation rates have been reported to be 10% 

and 26%, respectively (4). The preferred treatment option 

remained uncertain, however intramedullary nailing of 

both fractures is considered an ideal approach (2,4). 

Numerous complications have been listed for these types 

of injuries such as nonunion, malunion, joint stiffness, 

and infection which lead to severe functional impairment 

(4). Articular fractures, open fractures, segmental 

fractures, and simultaneous cruciate injuries are 

accompanied with worse outcome (5,6). 

We conducted this study to assess the outcome of the 

operative management of the patients with floating knee 

injuries. 

 

Materials and Methods 
 

After obtaining ethical approval, granted by medical 

ethical committee, this study was conducted among 

patients with floating knee injuries who were diagnosed 

and treated between January 2012 and January 2019 at a 
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single trauma center. Informed consent was obtained 

from all of the participants. 

In this retrospective study, patients with floating knee 

injuries who underwent surgical management were 

enrolled. The inclusion criteria were concomitant lower 

extremity long bones (femur and or tibia), and age 

between 18 to 50 years old. Patients with knee 

osteoarthritis, inflammatory arthritis such as rheumatoid 

arthritis, pathologic fracture, and with a history of 

previous fracture in ipsilateral leg were excluded. All 

demographic data along with other important variables 

such as gross functional status of the patients, were 

collected.  The pre-operative and post-operative x-rays 

were collected for analysis. The floating knee injury was 

classified according to Fraser et al., (3) (Figure 1). 

Initial management included resuscitation of patient, 

splinting of the affected limb with a long leg splint, and a 

complete survey to identify other injuries. Radiographs of 

pelvis, chest, affected limb, and other suspected bony 

injuries were done. Initial wound dressing, tetanus 

immunization, and antibiotic therapy were initiated for 

open fractures. Patients with concomitant chest, 

abdomen, and head injury were managed appropriately 

prior to surgical stabilization of floating knee. Surgical 

management of both fractures were done once patients 

were stable and fit to undergo surgery. The tibia fracture 

was fixed after fixation of femur in a separate stage. 

Femoral fracture was fixed first in order to facilitate tibia 

fixation. After fixation of both fractures, knee 

ligamentous assessment was done through Lachman’s 

test, posterior drawer test, and varus/valgus stress test. 

Thromboprophylaxis was initiated in the postoperative 

period for all patients and continued for six weeks. Joint 

mobilization and Physiotherapy started as soon as 

possible after surgery; usually after fixation of second 

bone. Because joint stiffness is an important complication 

that can significantly affect patient function and knee 

range of motion, efforts were made to minimize this 

complication. Functional assessment was measured using 

Karlstrom’s criteria (7), two years after surgical 

procedures. In two years, we can handle the 

complications such as nonunion, joint stiffness, and 

surgical site infection. 

Descriptive statistics were performed to summarize 

the characteristics of the study group and subgroups, 

including means and standard deviations of all continuous 

variables. The t-test was used to compare continuous 

outcomes. The Chi-square test was used to compare 

categorical variables, as well as analysis of variance 

(ANOVA)test for quantitative variables. Linear 

regression analysis was used to assess the determinants of 

Karlstrom’s score. Statistical significance was set at 

P<0.05. 

This retrospective study involving human participants 

was in accordance with the ethical standards of the 

institutional and national research committee and with the 

1964 Helsinki Declaration and its later amendments or 

comparable ethical standards. The Human Investigation 

Committee of Mazandaran University of Medical 

Sciences approved this study 

(IR.MAZUMS.IMAMHOSPITAL.REC.1399.6428). 

 

Results 
 

Our study included 48 patients with floating knee 

injuries, seven female and 41 males. The mean age was 

34.56±10.84 years. All patients were involved in road 

traffic accidents. Twenty-one patientswere involved in 

motorcycle-to-car accidents, 17 in car-to-car accidents, 

and 10 patients in pedestrian-to-car accidents. There were 

30 type 1(62.5%), 13 type 2A (27.1%), 2 type 2B (4.2%), 

and 3 type 2C (6.2%) floating knee injury according to 

Fraser classification. Open fractures were reported in 25 

cases (52.1%) involving at least in one bone. One patient 

had segmental bone defect about 6 cm and concomitant 

traumatic brain injury (TBI). According to Zandi et al. 

(8), exuberant callus formation may occur after TBI; 

therefore, bone grafting may not be necessary in such 

defects (Figure 1A and B).  

Associated injuries were brain injury (10.4%), chest 

(14.5%), and abdomen (16.6%) injuries. Knee ligament 

injuries occurred in five cases (10.4%), neurovascular 

impairment in one case (2.1%), and other orthopedic 

trauma in ten cases (20.8%). Complications included 

surgical site infection in 8 cases (16.7%), knee stiffness 

in 12 cases (25.0%), compartment syndrome in 2 cases 

(4.2%), and nonunion in 7 cases (14.6%). Patients with 

compartment syndrome underwent emergently 

fasciotomy. There were no DVT, amputation, nerve 

injury, or vessel injury. 

According to the Karlström criteria, 8 patients 

(16.67%) had excellent outcomes, 19 (39.58%) had good 

outcomes, 14 (29.17%) had fair outcomes, and 7 

(14.58%) had poor outcomes. In the linear regression 

analysis, open fracture was significantly associated with 

the Karlström score (P=0.027) (Table 1). There was no 

significant difference in the mean Karlström score among 

the fracture types. However, the latter fracture types were 

associated with higher rates of stiffness (P=0.001) and 

nonunion (P<0.001) (Table 2). 

 

 



Sh. Talebi, et al. 

Acta Medica Iranica, Vol. 64, No. 7 (2026)    445 

 

 

 

Table 1. Factors associated with the Karlström score 

Variable  Beta  Standard error P  95% Confidence interval for beta 

Sex  0.534 0.382 0.170 -0.238 1.305 

Age  0.004 0.012 0.748 -0.021 0.029 

Mechanism  0.151 0.170 0.382 -0.194 0.495 

Type of Fracture  -0.010 0.161 0.949 -0.335 0.314 

Open fracture  -0.620 0.270 0.027* -1.165 -0.076 

Concurrent injuries -0.421 0.288 0.152 -1.003 0.162 

*P less than 0.05 were considered significant 

 

Table 2. Functional outcomes and complications according to fracture type 

Outcome  Type 1 Type 2A Type 2B Type 2C P 

Mean Karlstrom score 2.43±0.89 2.15±0.80 4.00±0.001 2.33±1.52 0.077 

Complications       

Infection 6 (20.0) 1 (7.7) 0 (0.0) 1 (33.3) 0.574 

Stiffness 5 (16.7) 2 (15.4) 2 (100) 2 (66.7) 0.001* 

Compartment  1 (3.3) 0 (0.0) 0 (0.0) 1 (33.3) 0.067 

Nonunion  4 (13.3) 0 (0.0) 2 (100) 1 (33.3) <0.001* 

    *P less than 0.05 were considered significant  

 

 

 

Figure 1. Fraser type 1 with segmental bone loss and traumatic brain injury (A). 5 months later the union was completed (B). Fraser type 2a treated 

with femoral nailing and plating the plateau fracture (C). Fraser type 2C plating both articular side of femur and tibia was done (D). 

 

Discussion 

 

The floating knee is an infrequent injury of currently 

uncertain incidence (9). Based on the severity of these 

injuries, amputation and even death are frequent (2). As 

previously discussed, these are associated with injuries 

such as head injury, chest injury, abdominal injury, and 

injuries to other extremities (10). 

The treatment protocol for multiple trauma patients 

has been revised in the last decades. The main issue is 

determining between Early Total Care (ETC) and 

Damage Control Orthopedics. Generally, ETC is the 

preferred approach for stable patients, while DCO is 

preferred for unstable or in extremis patients (2,10). 

Besides, soft tissue situation is a crucial factor in 

management of these patients suggesting the use of 

external fixators and staged protocol. Previous studies 

such as Muñoz et al., and Fraser et al reported high rate 

of open fractures (up to 70%) (2,3). 

According to Feron et al., and Piedra-Calle CA et al., 

Fraser type 1 was the most frequent among all types 

(5,11). In this type nailing both femur and tibia are 

recommended (2). Although most authors suggested to 

nail the femur first (12), in some situation’s tibia can be 

nailed priorly (11). It is noteworthy that the infection rate 

can rise up to 11% in situation of continuing external 

fixation for more than three weeks and immediate 

conversion to nail; so in this situation it’s better to remove 

external fixation and nail conversion done with a delay 

(13). In cases with intra-articular involvement, plating 

may be used to achieve adequate reduction and restore 

joint congruity (2). Since the joint congruency can be 

established. 

The incidence of menisco-ligamentous injuries varies 
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in article, and it is reported up to 70.3% of cases (2,14). 

Different approaches have been considered the 

management of menisco-ligamentous injuries; however, 

delayed reconstruction has been associated with less 

favorable outcomes (2,15). 

Numerous complications have been reported 

regardless of treatment option such as infection, 

malunion, non-union, knee stiffness, and prolonged 

hospitalization (4,16). A satisfactory outcome is defined 

as an excellent or good result according to the Karlström 

criteria (2). Satisfactory outcome was 56.2% and 

unsatisfactory outcome was 43.7% according to our 

study. Prognostic factors of final outcome are type of 

fracture, soft tissue injury severity, age, and associated 

injuries (2). Open fractures also had poorer outcomes in 

comparison to closed fractures (17), as we mentioned in 

results and Table 1. 

This study showed some limitations. First, the 

retrospective nature of the study limits the level of 

evidence compared with prospective studies. The second 

one is the heterogeneity of treatments applied. 

Meanwhile, considering prolonged follow-up, data 

provided on incidence and functionality and the fact that 

all patients have been managed by the same surgical team 

highlights the importance of this work. 

In conclusion, floating knee injury is a complex injury 

of lower extremity with numerous associated injuries 

which requires optimal treatment protocol. Our 

experience revealed that the rate of complications 

associated with the floating knee remains high. Surgeons 

should focus on reducing complications when dealing 

with the floating knee. Initial assessment of patients with 

appropriate management of life-threatening injuries, and 

soft tissue injuries is mandatory. 
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