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Are all cases of floating hip the same? Further 2
understanding of floating hip
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Abstract

Purpose Floating hip is a severe high-energy injury. Femoral fracture is an essential component of floating hip.
However, few studies have addressed the relationship between the femoral fracture pattern and floating hip injury. In
this study, we reviewed and summarized the epidemiological and clinical data of patients with floating hip.

Patients and methods We retrospectively reviewed patients with a diagnosis of floating hip at our trauma center
from January 2014 to December 2021. Data on patient demographics, characteristics of the injuries, associated
injuries, whether sciatic nerve palsy (SNP) occurred, the number of operations performed, and the total length of
hospital stay were analyzed.

Results A total of 76 patients met the diagnostic criteria for floating hip, 45 of whom had proximal femoral fractures.
The mean Injury Severity Scores in patients with proximal and non-proximal femoral fractures were 21.47 +10.67 and
17.61+7.64, respectively, and the mean Abbreviated Injury Scale scores were 13.31+9.71 and 9.52+4.32, respectively.
Motor vehicle collision and a fall from a height were the main causes of injury. Chest injury was the most common
associated injury. Twenty-two patients were diagnosed with SNP, 17 of whom had a proximal femoral fracture. Of

the patients with pelvic fractures, 15 were diagnosed with SNP, 14 of whom also had a proximal femoral fracture. Of
the patients with acetabular fractures, seven were diagnosed with SNP, three of whom also had a proximal femoral
fracture.

Conclusion More than half of patients with floating hips have a combined proximal femoral fracture. In this study,
fracture of the pelvis or acetabulum combined with a proximal femoral fracture had a higher AlS score and higher
risk of SNP than fracture of the pelvis or acetabulum combined with a non-proximal femoral fracture. Patients with
a single pelvic fracture showed similar results, but patients with a single acetabular fracture did not. A pelvic or
acetabular fracture combined with a proximal femoral fracture has a different outcome than a mid-distal femoral
fracture, which may be a “true”floating hip.
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Introduction

The combination of pelvic ring or acetabular fractures
and ipsilateral femoral fractures is rare and usually
results from high-energy trauma [1, 2]. The reported
incidence of such injuries is approximately 1 in 10,000
[2, 3]. This type of injury was first described in a case
report in 1980 [4]. In 1992, Liebergall et al. [3] described
17 patients with ipsilateral femoral fractures associated
with acetabular or pelvic fractures and termed this con-
dition “floating hip.” Floating hip was later divided into
two types: Type A, characterized by ipsilateral pelvic and
femoral fractures, and Type B, characterized by ipsilat-
eral acetabular and femoral fractures [5]. Miiller et al. [6]
and Brioschi et al. [7] later modified and proposed a third
classification of femoral fractures combined with ipsilat-
eral pelvic and acetabular fractures.

Most floating hips are associated with complications
such as deep venous thrombosis, avascular necrosis, and
sciatic nerve palsy (SNP) [5, 8]. Cech et al. [5] found that
type C floating hip had a higher risk of bleeding. Burd
et al. [9] reported that the incidence of SNP was associ-
ated with the absence or presence of true discontinuity of
the pelvis in patients with floating hips. Brioschi et al. [7]
found that complications were related to the instability
and severity of pelvic and acetabular fractures and that
the types of femoral fractures had a certain relationship
with the Young—Burgess pathomechanism. In traditional
studies of floating hip, there are relatively few reports of
vascular and nerve damage.

In the current study, a pelvic fracture or acetabular
fracture combined with an ipsilateral femoral fracture
is collectively referred to as floating hip. However, some
scholars have indicated that broadly defining this type of
injury as floating hip is inappropriate [6]. In contrast to
floating knees and floating elbows, for example, floating
hip is often associated with a high risk of adjacent vascu-
lar and nerve injury [6, 10]. Liebergall et al. [11] reported
that most surgeons only define type B as a “true” floating
hip injury. Miiller et al. [6] proposed that ipsilateral pelvic
or acetabular and femoral fractures should not be con-
sidered a specific fracture combination. Some scholars
have also published papers on such injuries without using
the term “floating hip” to describe this injury [8, 12, 13].
“Floating” injuries frequently have a high risk of injury to
nerves and vessels, but previous studies have only clas-
sified the pelvic side of the injury in detail, neglecting
the description of the femoral side [14, 15]. Although
fractures of the proximal, middle, and distal femur have
been studied together, few studies have focused on the
relationship between femoral fracture patterns and float-
ing hip characteristics. Thus, previous findings may not
reflect the true characteristics of floating hip injuries.

The present study focused on investigating the different
fracture patterns and detailed associated with floating hip
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injuries and their clinical outcomes. We analyzed the epi-
demiological and clinical data of patients with this injury
and summarized the types, characteristics, and influenc-
ing factors.

Materials and methods
This was an observational and retrospective study. The
study was approved by the Human Ethics Committee
of Shandong Provincial Hospital Affiliated to Shandong
First Medical University, with approval number SWYX:
NO.2022-193; Written informed consent was obtained
from each study participants. Data on patients with a
diagnosis of a pelvic or acetabular fracture from January
2014 to December 2021 were retrieved from the Shan-
dong Provincial Hospital database, which was screened
to select patients with floating hip injuries. Patients with
insufficiency fractures were excluded. This study was
approved by our institutional medical ethics commit-
tee and was performed in compliance with the Declara-
tion of Helsinki. All patients provided informed consent
(the parents or legal guardians of patients aged <18 years
signed the informed consent form), and all data were
anonymized before the analysis to ensure patient privacy.
The following information was collected for each
patient: age, sex, mechanism of injury, Injury Severity
Score (ISS), Abbreviated Injury Scale (AIS) score, asso-
ciated injuries, occurrence of SNP, units of packed red
blood cells (PRBCs) transfused during the hospital stay,
number of operations performed, and total length of hos-
pital stay. Pelvic fractures were classified with the Tile
classification [16], and acetabular fractures were classi-
fied with the Letournel-Judet classification [17]. Femoral
fractures were classified into proximal and non-proximal
fractures according to their anatomical location. Proxi-
mal fractures were divided into four types: femoral head,
femoral neck, intertrochanteric, and subtrochanteric
fractures. All fractures were classified by two experienced
orthopedic surgeons in the trauma department.

Statistical analysis

All results were evaluated using SPSS 25.0 for Windows
(IBM Corp., Armonk, NY, USA). Data that met the nor-
mality assumption (age, ISS, and AIS score) are presented
as meanztstandard deviation and were compared with
Student’s ¢ test. Data that were not normally distributed
were compared with the non-parametric Mann—Whit-
ney test. Differences in patient characteristics, such as
sex, mechanism of injury, additional injuries, and nerve
injury, were analyzed using Fisher’s exact test and the
chi-square test. A P-value of <0.05 was considered statis-
tically significant.
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Table 1 General information
Characteristics

Average (+SD) or No. of Patients

Number of cases 76

Gender (male/female) 49/27
Mean age, years (range) 38.36(11-80)
Standard deviation (SD) 16.00

ISS 19.89+9.69
AlS 1212822
Mechanism of injury

Fall from height 24

Motor vehicle collision 38

Fall from bicycle 6

Struck by falling objects

Mechanical crush injury 4
Additional injuries

Head 17

Chest 28

Spine 27
Abdomen 13

Pelvic cavity 14

Upper extremity 22
Ipsilateral lower extremity 27
Contralateral lower extremity 5

Bilateral lower extremity 9

Abbreviations: SD, standard deviation; ISS, Injury Severity Score; AlIS,
Abbreviated Injury Scale

Results

General information

In total, 76 patients with complete radiographic and clin-
ical data for evaluation were eligible for this study. The
patients comprised 49 men and 27 women, and their
mean age was 38.39 years. The mean ISS was 19.8919.69,
and the mean AIS score was 12.12+8.22. An associated
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injury occurred in 65 (85.6%) patients, and 47 (61.8%)
patients had two or more additional injuries. Motor vehi-
cle collision and a fall from a height were the most com-
mon causes of injury, affecting 83 (50.0%) and 24 (31.6%)
patients, respectively. The most common associated
injury was chest injury (n=28, 36.8%), followed by ipsi-
lateral lower extremity and spinal injuries (n=27, 35.5%)
(Table 1).

Classification of fractures
A pelvic fracture combined with an ipsilateral proximal
femoral fracture was found in 33 patients, and an ace-
tabular fracture combined with an ipsilateral proximal
femoral fracture was found in 12 patients. Twenty-one
patients had pelvic combined with ipsilateral non-proxi-
mal femoral fractures. Ten patients had acetabular com-
bined with ipsilateral non-proximal femoral fractures.
The pelvic and acetabular fractures are classified in
Fig. 1. The most common types of pelvic fracture were
type C1 (=10, 30.3%) and type A2 (n=9, 27.2%), and the
most common type of acetabular fracture was posterior
wall fracture (n=7, 58.3%). The proximal femoral frac-
tures were classified by anatomy and location. Twenty
patients had a femoral neck fracture, 13 had a subtro-
chanteric fracture, 7 had an intertrochanteric fracture,
and 5 had a femoral head fracture (Fig. 1).

Comparison of patients according to Miieller classification

system

Of the 76 patients, 54 were diagnosed with type A injury
and 22 with type B. The mean ISSs in the two groups
were 21.481+9.84 and 16.00+8.28, and the mean AIS
scores were 13.00+8.10 and 9.95%8.29. SNP occurred
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Table 2 Demographics of patients with Mieller Type A or B
Injury
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Table 4 Demographics of patients with pelvic fracture
combined with femoral fracture

Characteristics Pelvic Fracture Acetabular P-

(Type A) Fracture value
(Type B)

Number of cases 54 22

Gender (male/female) 33/21 16/6 0432

Mean age, years (range) 38.04(11-80) 39.14(17-63) 0.788

Standard deviation (SD) 17.10 13.26

ISS 2148+9.84 16.00+8.28 0.024*

AlS 13.00+8.10 9.95+8.29 0.144

PRBCs (units) 4.00(1.13,6.00)  4.00(0.00,4.50) 0.628

Operation frequency 2.00(1.00,4.00) 2.00(1.00,3.00) 0.514

(times)

Hospital stay (days) 30.00(21.75, 25.00(19.50, 0.073
52.50) 33.25)

SNP 15 7 0.783

Thrombo-embolism 17 8 0.789

Abbreviations: SD, standard deviation; ISS, Injury Severity Score; AlIS,
Abbreviated Injury Scale; PRBCs, packed red blood cells; SNP, sciatic nerve palsy

Table 3 Demographics of patients with pelvic or acetabular
fractures with proximal or non-proximal femoral fracture

Characteristics Proximal Non-proximal P-
femur fracture femur fracture value

Number of cases 45 31

Gender (male/female) 30/15 19/12 0.630

Mean age, years (range) 39.89(11-80) 36.13(16-68) 0317

Standard deviation (SD) 16.38 1544

ISS 2147+10.67 1761+7.64 0.071

AlS 13.31+9.71 9.52+4.32 0.009*

PRBCs (units) 4.00(0.00,6.00) 4.00(2.00,6.00) 0426

Operation frequency 2.00(1.00,4.00) 2.00(3.00,4.00)  0.043*

(times)

Hospital stay (days) 27.00(20.00, 31.00(23.00, 0.149
38.00) 54.00)

SNP 17 5 0.041%

Thrombo-embolism 15 10 0.922

Abbreviations: SD, standard deviation; ISS, Injury Severity Score; AlIS,
Abbreviated Injury Scale; PRBCs, packed red blood cells; SNP, sciatic nerve palsy

in 15 and 7 patients, respectively, and thromboembolism
occurred in 17 and 8. There was a significant difference
in the ISS between the two groups (p=0.024), but there
were no significant differences in the AIS score, PRBCs,
operation frequency, hospital stay, SNP, or thromboem-
bolism (Table 2).

Comparison of patients according to location of femoral
fracture

Patients with pelvic or acetabular fractures combined with
proximal or non-proximal femoral fracture

Forty-five patients had pelvic or acetabular fractures with
proximal femoral fractures, and 31 patients had non-
proximal femoral fractures. The mean ISSs in the two
groups were 21.47+10.67 and 17.61+7.64, and the mean

Characteristics Proximal femur  Non-proximal P-
fracture femur fracture  value

Number of cases 33 21

ISS 23.00+10.83 19.10+7.67 0.128

ASS 14.73+9.28 10.29+4.84 0.026*

PRBCs (units) 2.00(0.00, 6.00) 4,00(1.75,4.50) 0.564

Operation frequency 2.00(1.00, 4.00) 3.00(2.00, 4.50) 0.091

(times)

Hospital stay (days) 27.00(20.00,49.00) 35.00(23.00, 0177

56.00)
SNP 14 1 0.003*
Thrombo-embolism 9 8 0.406

Abbreviations: ISS, Injury Severity Score; AlS, Abbreviated Injury Scale; PRBCs,
packed red blood cells; SNP, sciatic nerve palsy

AIS scores were 13.31+9.71 and 9.5214.32, respectively.
Twenty-two patients were diagnosed with SNP, and 17 of
them had a proximal femoral fracture. The numbers of
patients with thromboembolism in the two groups were
15 and 10, respectively. There were significant between-
group differences in the mechanism of injury (p=0.018),
AIS score (p=0.009), operation frequency (p=0.043), and
SNP (p=0.041). There was no significant difference in the
ISS, PRBCs, hospital stay, or thromboembolism between
the two groups (Table 3).

Patients with pelvic fracture combined with femoral fracture

Thirty-three patients had pelvic fractures with proximal
femoral fractures, and 21 had non-proximal femoral frac-
tures. The mean ISSs were 23.00+10.83 and 19.10+7.67,
and the mean AIS scores were 14.73+9.28 and
10.2944.84, respectively. The numbers of patients with
SNP in the two groups were 14 and 1, respectively. There
were significant differences in the AIS score (p=0.026)
and SNP (p=0.003) between the two groups, but no sig-
nificant differences were observed in PRBCs, operation
frequency, hospital stay, or thromboembolism (Table 4).

Patients with acetabular fracture combined with femoral
fracture

Twelve patients had an acetabular fracture with proximal
femoral fracture and 10 had a non-proximal femoral frac-
ture. There was no significant difference in the ISS, AIS
score, PRBCs, operation frequency, hospital stay, SNP, or
thromboembolism between the two groups (Table 5).

Comparison of patients with pelvic combined with
proximal femoral fractures and acetabular combined with
proximal femoral fractures

Of the 45 patients with proximal femoral fractures, 33
had pelvic fractures and 12 had acetabular fractures.
The mean ISSs were 23.00£10.83 and 17.25+9.37 with
no significant difference, and the mean AIS scores were
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Table 5 Demographics of patients with Acetabular Fracture
combined with femoral fracture

Characteristics Proximal femur Non-proximal P-

fracture femur fracture val-
ue

Number of cases 12 10

ISS 1725+9.37 14.50+6.93 0451

ASS 11.67+£10.92 790+242 0.268

PRBCs (units) 4.00(0.00,4.00)  4.00(2.00, 6.50) 0.206

Operation frequency ~ 2.00(1.00, 3.50) 2.50(2.00, 3.00) 0218

(times)

Hospital stay (days) 22.50(15.00, 26.00(21.75,33.50) 0322
33.00)

SNP 3 4 0.652

Thrombo-embolism 6 2 0.138

Abbreviations: ISS, Injury Severity Score; AlS, Abbreviated Injury Scale; PRBCs,
packed red blood cells; SNP, sciatic nerve palsy

Table 6 Demographics of patients with pelvic or acetabular
fractures combined with proximal femoral fractures

Characteristics Pelvic Acetabular P-value

Number of cases 33 12

1SS 23.00+10.83 17.25+9.37 0.111

AlS 14.73+9.28 11.67+£10.92 0.105

PRBCs (units) 2.00(0.00,6.00)  4.00(0.00,4.00) 0571

Operation frequency 2.00(1.00,3.50)  2.00(1.00,4.00) 0.767

(times)

Hospital stay (days) 27.00(20.00, 22.50(15.00, 0.129
49.00) 33.00)

SNP 14 3 0.286

Thrombo-embolism 9 6 0.160

Abbreviations: ISS, Injury Severity Score; AlS, Abbreviated Injury Scale; PRBCs,
packed red blood cells; SNP, sciatic nerve palsy

14.73+£9.28 and 11.67£10.92. Seventeen patients had
SNP, 14 of whom had pelvic fractures.

There was a significant difference in the mechanism
of injury between the two groups, but there was no sig-
nificant difference in additional injuries, PRBCs, opera-
tion frequency, hospital stay, SNP, or thromboembolism
(Table 6).

Discussion

A fracture of the pelvis or acetabulum in combination
with a fracture of the ipsilateral femur is known as a float-
ing hip and is usually caused by high-energy trauma.
Floating hip is usually complicated by multisystem organ
injury, which is associated with a high rate of disability
and mortality. There is also a relatively high risk of com-
plications from this injury, such as sciatic nerve paraly-
sis, deep vein thrombosis, and heterotopic ossification.
In previous studies, the proportion of male patients with
floating hip was significantly higher than that of female
patients [3, 5, 8—11, 18, 19]. Meena et al. [18] suggested
that this may be due to the fact that men have more expo-
sure to the outdoors than women. Cech et al. [5] reported
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that 41% of floating hips were caused by traffic injuries
and that 26% were caused by a fall from a height. In the
present study, the proportion of male patients was 64.47%
and the most common mechanisms of injury were motor
vehicle collision and a fall from a height; these findings
are consistent with their results.

The Miller classification is currently the most com-
monly used system for floating hip [6]. This classification
focuses on the pelvic component of the fracture without
elaborating on the femoral component. Previous studies
have not provided a detailed classification of the femo-
ral component of floating hip injuries. For example, it is
clearly inappropriate to define a floating hip as a femo-
ral condyle fracture with a pelvic or acetabular fracture.
Bonnevialle and Pidhorz [20] reported that nearly 25%
of patients with supracondylar femoral fractures have a
combined popliteal vascular injury. Moreover, injuries
to the area around the hip joint can have a more signifi-
cant impact on the neurovascular system of the hip joint.
In the present study, we compared patients with proxi-
mal and non-proximal femoral fractures. The results
showed that there was a significant difference in the AIS
score and the incidence of SNP between the two groups.
Therefore, the previous classification may not completely
reflect the characteristics of floating hip.

Floating hip injuries are usually associated with mul-
tiple trauma to other parts of the body, including the
head, abdomen, and chest [7]. One of the most com-
monly associated injuries is chest injury [5]. In our
study, proximal femoral fractures most often occurred
in conjunction with chest injuries (44.4%), whereas non-
proximal femoral fractures most often occurred in con-
junction with ipsilateral lower extremity injuries (45.2%).
The mean ISSs were 21.471+10.67 and 17.61£7.64 in the
two groups, which were similar to the ISS of 21 reported
by Cannada et al. [8] However, the mean AIS scores of
the two groups were 13.31+9.71 and 9.52+4.32, respec-
tively, with a significant difference (p=0.009). We sub-
sequently compared the ISS and AIS scores between the
two groups of patients with pelvic fractures or acetabu-
lar fractures. The AIS scores were significantly different
between the two groups in pelvic patients. Liebergall et
al. [11] reported that dashboard injuries were more likely
to cause a posterior type of acetabular fracture combined
with a diaphyseal femoral fracture, whereas lateral blows
were associated with a central type of acetabular fracture
combined with a proximal femoral fracture. This may
suggest that different mechanisms contribute to different
injury combinations.

A true floating hip involves a number of combina-
tions of pelvic and femoral injuries, but this has not been
analyzed in detail in previous studies. In our study, 45
patients had proximal femoral fractures. The most com-
mon type of pelvic fracture in these patients was type
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C1 (30.3%, 10/33), and the acetabular fracture usually
involved the posterior wall (58.3%, 7/12). This is con-
sistent with previous studies [21-23]. Furthermore, the
most common type of proximal femoral fracture was a
femoral neck fracture. Interestingly, femoral head frac-
tures were only present in patients with acetabular frac-
tures, while subtrochanteric fractures were only present
in patients with pelvic fractures. This has not been pre-
viously reported in the literature. It may be a contingent
result due to the small sample size.

Traumatic SNP is a serious complication of floating
hip, with a reported incidence of approximately 15.6—
35.0% of all cases of floating hip [3, 5-7, 24, 25]. Delays
in diagnosis and treatment may result in a poor prognosis
[26]. Burd et al. [9] reported that SNP occurred in 46%
of patients with complete pelvic or acetabular fractures
and in 14% of patients with incomplete fractures. Judet
et al. [27] found that SNP was associated with posterior
fractures or dislocations of the hip joint. In our study, the
incidence of SNP was 28.9% (22/76), which is consistent
with the result of most of the other studies. Among these
cases of SNP, 17 cases occurred in patients with proxi-
mal femoral fractures and 12 occurred in patients with
non-proximal femoral fractures (p=0.041). This seems to
indicate that patients who have floating hip with proxi-
mal femoral fractures have a higher risk of developing
SNP. We subsequently compared patients with pelvic
and acetabular fractures separately and found that this
phenomenon was also present in patients with pelvic
fractures (p=0.003). Thus, such injuries induce more
serious damage around the hip joint and have a higher
risk of SNP, which reinforces the idea that this type of
injury may be a “true” floating hip. However, we did not
find this difference in patients with acetabular fractures.
This may be explained by the fact that traumatic SNP is
common in patients with fractures involving the poste-
rior wall or posterior column of the acetabulum and is
associated with the mechanism of this type of injury [21,
28, 29]. In our study, 66.67% of patients with acetabular
fractures had a fracture of the posterior wall or column of
the acetabulum.

The femur is the longest bone in the body [30]. It may
not be appropriate to include all femoral fractures in the
concept of “floating hip” Therefore, we compared the
clinical characteristics of patients with different fracture
pattern combinations. We found that the AIS scores and
SNP rates were significantly higher in patients with prox-
imal than non-proximal femoral fractures, and there was
no significant difference in thromboembolism, PRBCs,
operation frequency, or hospital stay between patients
with proximal and non-proximal fractures. This differ-
ence was more pronounced in patients with pelvic frac-
tures, but the opposite was true in those with acetabular
fractures.
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This study has several limitations. First, this was a ret-
rospective analysis, and not all potential biases could be
excluded. This also led us to include only a limited num-
ber of complications. Second, this study was conducted
in a single center and the sample size was small. This is
to be expected given the relative rarity of floating hip.
Larger multicenter studies are thus needed. Third, fol-
low-up would be required to fully assess the clinical fea-
tures and outcomes. Large-scale and long-term follow-up
analysis of patients with floating hips is required.

Conclusion

More than half of patients with floating hips have a com-
bined proximal femoral fracture. In this study, patients
with a fracture of the pelvis or acetabulum combined
with a proximal femoral fracture had a higher AIS score
and higher risk of SNP than patients with a non-proximal
femoral fracture. Patients with a single pelvic fracture
showed similar results, but patients with a single acetab-
ular fracture did not. A pelvic or acetabular fracture com-
bined with a proximal femoral fracture has a different
outcome than a mid-distal femoral fracture, which may
be a “true” floating hip.

Abbreviations
SNP Sciatic nerve palsy

SD Standard deviation

ISS Injury Severity Score

AlS Abbreviated Injury Scale
PRBCs  Packed red blood cells
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