
Floating Hip

Background
The eponym floating has been added to 
a myriad of various injury patterns, 
congenital anomalies, surgical process 
and surgical complications. [1] Floating 
joint is one where there is skeletal 
discontinuity or disruption proximal 
and distal to that joint. Disruption of 
the skeletal continuity above and below 
an articulation with associated 
neurovascular and or soft tissue damage 
which affects the functional outcome 
and influences management decisions 
can be considered a floating joint [2]. 
Floating hip is defined as a fracture of 
the pelvis or acetabulum with a 
concomitant femur fracture [3, 4]. All 
types of pelvis, acetabulum and femur 
fractures can occur in various 
permutations and combinations with 

each other. This kind of injury has been 
shown to be more common in young 
adults who sustain road traffic accidents 
and fall from height. Mechanisms in 
road traffic accidents range from 
Dashboard injury or a side blow injury 
to a pedestrian or a motorcyclist [3, 8 – 
12]. This uncommon combination of 
injuries has been documented to occur 
once in every 10,000 fractures [6,7]. 
These are not isolated injuries but are 
known to be a part of a spectrum in poly 
trauma patients with concurrent injuries 
which may involve the lung, abdominal 
viscera, the central nervous system and 
other bones [9]. Mortality in cases of 
combined shaft femur fractures with 
pelvis, thorax, head or Abdominal 
injuries range from 50% to 77% 
implicating the grave nature of floating 

hips when there is proximal 
involvement of a unstable pelvic 
fracture.[13]

Classification, Mechanism And 
Fracture Patterns:
Floating hips have been classified 

as per Liebergall into groups A and B 
[5]. Group A included femoral fractures 
with an ipsilateral unstable vertical shear 
or open book pelvic fracture (Fig. 1). In 
Group B fractures of the acetabulum 
were concomitantly present with a 
femur fracture (Fig. 2). Technically only 
the latter would classify as a floating hip.
Mueller classified floating hips into 3 
types [4]. Type A, a combination of 
acetabular and femoral fractures, type B 
combination of pelvic and femoral 
fractures, while type C was a 
combination of fractures of acetabulum 
pelvis and femur.
While the above 2 classification were 
based on the location of the fractures, 
later in 2002, in another article 
Liebergall proposed two types of injury 
and correlated it with its mechanism of 
action (3). The first is a posterior type 
injury: a posterior type acetabular 
fracture with ipsilateral diaphyseal 
femoral fracture. This was said to be a 
consequence of Dashboard injury where 
there was a direct blow to the knee. The 
force was transmitted from the femur to 
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the posterior elements of acetabulum as 
the hip was in a flexed position. This 
caused a posterior wall or a transverse 
with posterior wall fracture of the 
acetabulum. For this combination to 
occur the acetabular fracture must have 
preceded the femur fracture following 
which there was still persistent force to 
cause bending forces in the diaphysis 
and cause a short oblique or a transverse 
fracture. These fracture patterns can 
also be associated with ligamentous 
derangement of the knee (tear in PCL) 
and or patella fracture with or without 
knee effusion [3].
The second type was the central type 
wherein there was a central type 
acetabular fracture and an ipsilateral 
proximal femoral fracture. The central 
fracture dislocation is an old eponym to 
describe the inward protrusion of 
femoral head into the pelvis which 
occurs unceasingly due to a bi-columnar 

fracture or displaced anterior and 
transverse fractures without posterior 
involvement. This pattern of injury was 
found in patients who have a history of 
fall and among pedestrians struck by a 
moving four-wheeler. Here the impact 
of injury was the lateral aspect of the 
greater trochanter and the transfer of 
force was to the hip joint which was 
transmitted centrally across the hip into 
the pelvis. The remaining force 
dissipated to the surrounding structures 
causing a fracture in the proximal femur 
if it hadn't occurred at the time of 
impact. There were no associated knee 
injuries in these patients.
This suggested mechanism of injury and 
its subsequent consequences have been 
disputed by a retrospective study on 57 
patients by Burd et al [9]. Though data 
on mechanism of injury were not 
available in their study, there were no 
significant correlation between the type 

of femur fracture and associated 
acetabular fractures as described by 
Liebergall [9].
Femur fractures are mostly trochanteric 
or diaphyseal (Fig 2,3), rarely involving 
the neck of femur while distal femur 
fractures were not reported in the series 
of Liebergall [3, 5]. He opined that the 
distal femur absorbs most of the energy 
because of its proximity to the point of 
impact and the residual force that is 
applied to the acetabulum is insufficient 
to induce a fracture. Despite the 
mechanism being a Dashboard injury 
with axial loading forces there is low 
prevalence of distal femur fractures. 
Suzuki et al reported four distal femur 
fractures in a total of 34 cases, while 
Burd et al in their retrospective study of 
57 patients found 18 cases of distal 
femur fracture [9, 12]. Most of the 
fractures of the femur are closed 
fractures while open femur fractures 

Figure 1: Fracture neck femur with acetabulum and sacrum fracture

Figure 2: Trochanteric fracture with acetabulum fracture
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were found to occur in 22% of the cases 
in the study by Wu et al (15).

The patterns of acetabular fractures in 
cases of floating hips mostly are of the 
posterior wall or transverse fractures or 
their combination [9]. Other elemental 
and associated fractures are possible 
and are found to be present 
sporadically. The natures of these 
fractures are a result of force 
transmission along the long axis of the 
shaft of or along the axis of the femoral 
neck. The various fracture patterns are 
possible due to the varying position of 
the involved limb in terms of rotation 
and or abduction and adduction of the 
affected hip. Fractures of the pelvis have 
not shown a particular trend to be 
universally applicable to floating hips. If 
the stable fractures Tile A are to be 
excluded then most of the fractures are 
found to be  rotationally  unstable as 
compared to both vertically and 
rotationally unstable [9,15]. The 
commonly found injuries of the pelvis 
are the lateral compression injuries as 

described by Suzuki et al and the Tile B 
type of pelvis fracture as described by 
Wu et al constituting 65 % and 75%of 
the total injuries respectively [ 12, 15]. 
Liebergall et al in their study had 
encountered 17 cases of which 9 were 
vertical shear while 3 were vertical 
shear combined with open book type 
injury [5].

Management:
As with any case, poly trauma 
management proceeds in line with 
ATLS protocol. Patients should be 
assessed for other associated injuries 
which may require lifesaving surgeries 
involving other systems. Embolization 
should be considered in patients with 
major pelvic fractures who are 
haemodynamically unstable, have 
evidence of pseudo aneurysm or cases 
where blood pressure does not respond 
to massive transfusion [16]. The time 
to first definitive surgery irrespective of 
fixation of femur or acetabulum was 
found to be 87 hours and 132 hours as 
shown by Burd et al and Muller et al 

respectively (9,4). Thus, showing the 
necessity of adequate resuscitation and 
adherence to principles of damage 
control orthopaedics. Early fixation of 
fracture plays a crucial role in 
decreasing the chances of neurovascular 
and pulmonary complications.
The controversy arises when we 
consider the order of fractures to be 
fixed. There have been mainly two 
views put forth, Liebergall [5] 
classically said that the femur fracture 
fixation should take precedence over 
acetabular fracture which was also 
followed by Suzuki et al [12] and 
suggested by Kregor and Templeman 
[17], while Muller [4)]operated femur 
first in only 38 per cent of his cases. 
Immediate stabilization of the pelvic 
injury in the emergency room as a 
resuscitation tool was to be followed by 
fixation of the femur. In cases with a 
concomitant acetabular fracture Muller 
et al stated that floating hips do not 
represent special treatment and can be 
treated as per existing guidelines for the 
aforementioned fractures [4)]
Liebergall stated in his article the 
hypothetical need for two operating 
surgical teams taking into consideration 
the polytrauma presentation of these 
injuries. He advocated early 
stabilisation of the femur fracture as per 
prevailing guidelines and a three to five-
day delay for the fixation of acetabular 
fractures [18]. Femur fracture was fixed 
first followed by fixation of unstable 
vertical shear injuries. SI joint 
disruptions were approached via 2 
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Figure 3: Femur shaft with acetabulum fracture

Figure 4: Acetabulum fracture with dislocated hip and femur shaft fracture
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curvilinear incisions. Reduction of the 
fracture was followed by posterior 
stabilisation with Harrington sacral 
compression rods. Sacral ala fractures 
were reduced and stabilised with 
interfragmentary compression screws. 
None of the cases quoted in the study 
required anterior fixation of pelvic 
injuries [3]. Acetabulum fractures 
which involved the dome and posterior 
wall or column were all approached 
with the same Kocher-Langenbeck 
approach. There was need for anterior 
Ilio-femoral approach and a 
trochanteric osteotomy when fracture 
lines extended up to the iliac wing or 
the anterior column. In cases where 
intramedullary nailing was to be done 
trochanteric osteotomy was done first 
followed by nailing and then the 
acetabulum was reduced and fixed. The 
surgery concluded with fixation of the 
trochanteric osteotomy. Earlier fixation 
of the femur also facilitates easier 
positioning, preparing and draping of 
the patient [9]. In fractures of the femur 
involving the diaphysis or the distal 
third, fixation with plates and distal 
femur nails are preferred. This is 
desirable as we can avoid incisions 
proximally and preserve the anatomy of 
the area around the acetabulum. 
Proximal femur fractures can be 
approached laterally in the supine 
position on a fracture table and be fixed 
with a sliding hip screw and blade 
plates. The fixation of the acetabulum 
can proceed after transfer to a 
radiolucent table. If antegrade 
intramedullary nailing is required, it 
should be done preferably in the lateral 
position to incorporate its incision with 
the Kocher-Langenbeck incision.  
Either the piriformis or the greater 
trochanter can be used as the entry 
point. But the problem occurs while 
trying to visualise the femoral heads 
lateral projection to check the direction 
of the proximal locking blade or screw. 
The advantage here is that there is no 

need to change positions for fixation of 
acetabular fractures.
Beginning in the supine position 
facilitates monitoring of patient vitals 
and treatment of other abdominal, 
thoracic and associated injuries in other 
limbs. Suzuki et al and Wu et al in his 
paper on this topic fixed unstable pelvic 
fractures in the emergency room with 
external fixation [12, 15]. Suzuki et al in 
their paper performed internal fixation 
of pelvis after femur fixation in 6 
patients while in 3 patients pelvis was 
fixed before femur in the same 
anaesthesia. In a case with minimally 
displaced acetabulum fracture they 
broke their protocol to fix the femur 
first in fear of displacement of the 
acetabulum fracture [12].
Kregor and Templeman in their paper 
suggested three different strategies for 
fixation of floating hips: Fixation of the 
acetabulum followed by antegrade 
nailing, or fixation of acetabulum 
followed by plating of femur, and finally 
distal femur nailing of femur followed 
by acetabular fixation. He opined early 
preference for the acetabular fracture in 
views of preventing further damage to 
the hip joint [17].
Cases where a concomitant dislocation 
is present along with the floating hip, 
authors primarily focussed on the 
reduction of the dislocated hip (Fig. 4) 
[19, 20]. Tiedeken et al in his case 
opened the hip by the Kocher-
Langenbeck approach and the joint was 
reduced and posterior wall acetabulum 
plated with reconstruction plates. The 
patient was then placed in supine 
position to fix the femur fracture by the 
retrograde method [19]. Duygulu et al 
in their paper approached the hip by the 
posterolateral approach and fixed the 
transverse and posterior wall fractures 
by reconstruction plates. In this case 
there was an associated neck of femur 
fracture along with shaft, a 
reconstruction nail with a piriformis 
entry was used. Closed reduction was 

done of the shaft and the nail driven 
through. This was followed by the 
reduction of the femoral head. An 
external fixation for pubic diastasis was 
applied [20].
In case reports of a concomitant 
floating hip and knee injury the authors 
have chosen to fix the tibia first 
followed by the femur and then finally 
check the stability of the acetabulum 
and proceed. Both the long bones were 
fixed via the same incision (21). Hideto 
et al in their case report of an ipsilateral 
femoral neck, shaft and acetabular 
fractures, the femur shaft was fixed in 
the same sitting as the neck fracture. 
The shaft femur fracture was fixed by 
retrograde nailing and then patient was 
transferred to a traction table where the 
neck of femur fracture was fixed with 
multiple cannulated screws. The 
acetabulum fracture was operated on 
seven days after the femur surgery. The 
transverse acetabulum fracture was 
approached by the modified Stoppa 
technique and fixed with 
reconstruction plate. This was followed 
by posterior wall fixation by the 
Kocher-Langenbeck approach [22].

Complications:
In a metaanalysis by Giannoudis et al 
acetabular fractures were found to have 
complication rates as described below. 
Traumatic and Iatrogenic nerve injuries 
were found to be present in 16.4% and 
8 % respectively. Other complications 
documented were DVT/PE, local 
infection, heterotopic ossification, and 
AVN which were found to be present in 
4.3%, 4.4%, 5.7% and 5.6%respectively. 
The most commonly found 
complication was osteoarthritis of the 
hip occurring in 19.8% of the cases 
[23]. 
The rates of complications reported by 
authors in patients of floating hips vary 
widely. However there seems to be an 
increase incidence of complications 
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seen in cases of floating hips when 
compared to those of isolated 
acetabular fractures.  Leibergall in his 
study of 17 hips encountered two cases 
of delayed wound healing. There were 
three cases of pin tract infection which 
healed by removal of the fixator. 4 
patients had severe pulmonary and or 
cardiac complication with one requiring 
a tracheostomy. Serious long term 
morbidity was present in 10 of the 
seventeen cases, two of which were 
iatrogenic sciatic nerve paresis. Other 
complications included no anatomic 
acetabular dome, heterotopic 
association, painful heel, peroneal and 
femoral paresis and subtalar 
osteoarthritis. One patient had a reflex 
sympathetic dystrophy of the foot while 
one case needed an above knee 
amputation. 5 patients had shortening 
up to 2.5 cm of the involved extremity. 
The shortening was due to 
comminution in the femoral fracture 
site in four of these cases, while the 
remaining one was attributed to the 
malunion of pelvis [5].
The complications documented by 
Suzuki et al in their paper of floating hip 
were 5 cases of neurological injuries 
and one case each of fat embolism, non-
union, and displacement of pubis, 
heterotopic ossification, aseptic 
necrosis and one deep wound infection. 
Fat embolism was present on the first 
day following the injury. Deep infection 
occurred in the case which had 
presented with the pelvic ring fracture 
and a Morel – Lavallee lesion. Of the 
five Neurological injuries, 3 were 
present at presentation and two cases 
operated by the ilioinguinal approach 
developed lateral cutaneous nerve palsy 
post operatively. Class III bookers 
heterotopic ossification occurred in one 
patient which was incidentally operated 
via a single incision for both femoral 
shaft fixation and acetabular surgery. 
[5]
Burd et al in their study had 

documented complications of deep 
vein thrombosis in seven patients 
(12%), non-union of the femur in two 
patients (3%) and avascular necrosis of 
the femoral head in one patient (2%). 
Post traumatic osteoarthritis of the 
involved hip joint was seen in nine 
patients (16%). Heterotopic 
ossification (34%) was classified by the 
Brooker classification where 4 cases 
were clinically not significant while the 
remaining 7 cases had lesions of 
Brooker grade 3 or above.  Nineteen of 
the fifty seven (33%) cases had 
evidence of Sciatic nerve injury. Seven 
of these patients had sensory 
involvement, five had motor 
involvement while the remaining seven 
had involvement of both. It was noted 
that at an average of seven and half 
months post operatively eight cases had 
recovered completely four of which 
were of the sensory type and two each 
were the motor and combined types 
respectively. Two other cases showed 
partial recovery at eleven and half 
months post operatively while the 
remaining nine cases showed no 
improvement till a little above 
seventeen months of follow up. 
Trendelenburg gait was found to be 
present in eight patients (14%) in the 
post-operative period [9].
Mueller in his study had a 35 % 
occurrence of sciatic nerve injury. The 
recovery rate established for his sciatic 
nerve injuries were 25%. There was one 
case of vascular injury reported [4].
In an article by Zamora et al of 11 
floating hips acetabular fractures were 
most commonly associated with 
diaphyseal fractures. 3 of the cases were 
supracondylar level fractures and were 
associated with popliteal artery injury. 
Despite prompt vascular repair the 
limbs were not salvable and had to 
undergo an above knee amputations. In 
their series, this was the most dreaded 
complication [24].

Conclusion:
Floating hips are a wide spectrum of 
injury patterns which require surgical 
intervention. Fractures involving the 
pelvis take preference over any other 
orthopaedic injury which may be 
managed according to existing 
protocols. Cases involving unstable 
pelvic fractures have been fixed by 
external fixation equivocally and the 
resuscitation of the patient takes 
precedence before definitive fixation. 
Controversy arises as to how we 
proceed in view of order of fixation in a 
case of floating hip. Proponents of 
earlier fixation of femur suggest factors 
such as ease of fixation of acetabulum as 
traction application is easier, easier 
preparing draping and positioning for 
acetabular fixation and reduction in risk 
of fat embolism. In other cases, where 
retrospective data has been used the 
order of fixation has been left upon the 
discretion of the trauma surgeon (12). 
However, earlier fixation of the 
acetabulum has been propagated in 
cases of unstable dislocated hips and 
irreducible dislocated hips. Antegrade 
nailing in these cases could 
compromise later acetabular surgery by 
distorting and de vascularizing the soft 
tissue and musculature. Antegrade 
nailing is also thought to carry risk of 
avascular necrosis and weakness of the 
hip abductors as described by Kregor et 
al [17]. Proponents of femur fixation 
first also had to abandon their protocol 
in fear of gross displacement of the 
acetabular fractures in undisplaced 
cases [12]. 
The surgical order in management of 
floating hips has been up for debate. No 
definitive guidelines are available for 
the order of fixation of these fractures. 
This is our attempt to give a structured 
approach for the management if floating 
hips.
Unstable Fractures of pelvis are mostly 
of the lateral compression type of 
Young Burgess Classification or type B 
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type of the Tiles classification which 
can be fixed by the use of external 
fixation preferably in the emergency 
room. Our focus now shifts to the hip 
joint, to ascertain it is reduced or not. In 
cases of irreducible dislocated hips 
open reduction is recommended before 
fixation of femur. In cases of central 
type of floating hip the femur can be 

fixed first either by means of distal 
femur nail or distal femur locking plate. 
This will facilitate traction and aid in 
fixation of acetabulum and other pelvic 
fractures later on. For fractures of the 
proximal femur antegrade nailing or 
dynamic hip screw as ascertained by the 
fracture type are preferred. The incision 
of antegrade nailing can be 

incorporated into the Kocher- 
Langenbach approach if such an 
approach is desired. Neck of femur 
fractures are to be given priority of 
fixation before fixing fractures of the 
femur or at the same sitting. The 
acetabular and other fractures of the 
pelvis like sacrum fractures, SI joint 
disruptions can be fixed at a later stage.  
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