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A case of ipsilateral floating hip and knee
with concomitant arterial injury

Arter yaralanmasinin eslik ettigi ipsilateral yuzen kalga ve diz: Olgu sunumu
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Ipsilateral fractures of the acetabulum, femur, and tibia
are rare. This severe injury is mostly seen in patients
with multiple injuries caused by high-energy trauma.
We report the management and outcome of a 17-year-old
male motorcyclist who struck a car and sustained ipsilat-
eral acetabular, femoral, and tibial fractures associated
with arterial injury. The patient was taken to the operat-
ing theater nine hours after injury. During surgical explo-
ration it was noted that the popliteal artery was occluded
by direct pressure. He was treated with open reduction
and plate fixation of the tibial fracture, followed by intra-
medullary nailing of the femur. Popliteal artery occlusion
was spontaneously restored after reduction. Postoperative
course was uneventful and the patient was discharged
seven days postoperatively. At five months after injury,
the patient was back to school and returned to normal
activities with no gait abnormality. Bony union of all the
fractures was complete within a two-year follow-up. He
felt no pain on walking or running.

Key words: Accidents, traffic; acetabulum/injuries; femoral frac-
tures; fracture fixation/methods; multiple trauma; tibial fractures.

Ipsilateral acetabular, femoral and tibial fractures
result from high energy trauma." This special injury
pattern is very rare and its combination with arte-
rial injuries makes the management challenging.
Simultaneous occurrences of ipsilateral floating hip
and knee with an arterial injury has not been
reported. We report the management and outcome
of a case with such an injury.

CASE REPORT

A 17-year-old male motorcyclist struck a car while
riding at a speed of 50 mph, and sustained fractures

Ayni tarafta eszamanli olusan asetabulum, femur ve
tibia kirig1 nadirdir. Bu tip siddetli yaralanmalar, ¢oklu
yaralanmalarla birlikte genelde yiksek enerjili travma
ile olugmaktadir. Bu yazida, 17 yasindaki bir moto-
siklet surticusuniin bir araca g¢arpmasi sonucu olusan
ayn1 tarafli asetabulum, femur ve tibia kiriginin teda-
visi ve sonucu sunuldu. Hasta yaralanmadan dokuz saat
sonra ameliyata alindi. Cerrahi eksplorasyon sirasinda
popliteal arterin dogrudan basi sonucu tikali oldugu
goruldu. Tibia kirig: acik rediiksiyon ve plak fiksasyo-
nu, femur kirig1 ise intrameduller ¢ivileme ile tedavi
edildi. Popliteal arter tikaniklig1 rediksiyon sonra-
sinda kendiliginden duzeldi. Ameliyat sonrasi donemi
sorunsuz gegiren hasta yedinci gunde taburcu edildi.
Yaralanmadan bes ay sonra hasta okuluna ve gunluk
normal aktivitelerine dondu, yuruyusunde herhangi
bir sorun yoktu. Iki yillik bir takip suresi i¢inde tim
kiriklarda kaynama saglandi. Yururken veya kosarken
hastanin agrisi yoktu.

Anahtar sozciikler: Trafik kazasi; asetabulum/yaralanma;
femur kiri1g1; kirik tespiti/yontem; multipl travma; tibia kirigi.

of the ipsilateral acetabulum, femur, and tibia. He
was immediately brought to a district hospital and
then referred to our hospital after eight hours from
the injury. On examination, he was hemodynami-
cally stable. His left lower extremity was deformed
and there was an abrasion in the anterior aspect
of the proximal tibia. No other soft tissue injury
was noted. However, his left foot was cooler when
compared with the right. There were no associated
injuries and the laboratory data were normal. An
anteroposterior pelvis radiograph and computed
tomography revealed an undisplaced fracture of
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Fig. 1. (a) Anteroposterior radiograph and (b) computed tomography scan of the pelvi demonstrating undisplaced

posterior column fracture of the left acetabulum (arrow indicating the fracture line).

the posterior column of the left acetabulum (Fig.
1). Radiographs of the left lower extremity demon-
strated a displaced, AO/ASIF type 32-A3, midshaft
fracture of the left femur (Fig. 2a, b) associated with
displaced Salter-Harris type II epiphyseal injury of
the left proximal tibia, and comminuted, displaced,
AO/ASIF type 42-B3 shaft fracture of the left tibia
(Fig. 2¢, d).” The motor and sensory perception of
the lower leg was normal, but pulsation of the dor-
salis artery and posterior tibial artery was absent.
A duplex scan examination of the lower extremity
revealed interruption of blood flow at the level of
proximal tibial fracture.

The patient was urgently taken to the oper-
ating theater nine hours after injury. The time
from admission to operation was one hour. Under
general anesthesia, single-shot angiography was
obtained prior to operation and the vascular injury
site was definitely localized (Fig. 3). Surgical explo-
ration of the popliteal artery and the proximal
tibial epiphyseal fracture was performed through
a medial approach. During dissection, it was noted
that the artery was occluded by direct pressure.
The proximal tibial metaphysis was displaced pos-
teriorly; it stretched the adjacent popliteal artery
over its sharp edge causing it to course backwards,
and impinged on the artery without any external
visible laceration on the vessel. Two attempts were
made to reduce the epiphyseal fracture. However,
they failed because of the unstable distal tibial
shaft fragment. We decided to stabilize the tibial
shaft fracture first. It was treated with open reduc-
tion and plate fixation. A 10-hole broad DCP plate
with two lag screws was used (Hipokrat, [zmir,

Turkey). The epiphyseal fracture was then reduced
at 90° of knee flexion and fixed with four K-wires,
inserted percutaneously from medial and lateral
sides, crossing the physis proximal to distal, with-
out disturbing the articular surface (Fig. 4a). The
accuracy of reduction and fixation was checked
under fluoroscopy. After achievement of reduction,
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Fig. 2. Anteroposterior and lateral radiographs of (a, b) the
left femur and (c, d) the left tibia.
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Fig. 3. Fluoroscopic views during single-shot angiography
showing (a) normal circulation at the level of femoral frac-
ture and (b) arterial occlusion at the level of proximal tibial
epiphyseal fracture (arrow indicating the impingement by
proximal tibial metaphysis).

normal circulation was restored immediately. The
arterial flow was felt directly by digital palpation.
Pedal pulses were noted as usual and evaluation of
distal perfusion with hand-held Doppler was also
normal. Because of adequacy of distal circulation,
arterial reconstruction was not considered. The
time between injury and restoration of circulation
was 11 hours.

Fig. 4. Anteroposterior radiographs of the left lower extremity: (a) posoperative fixa-
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With restoration of hemodynamic stability of the
patient, fixation other fractures were performed.
The femoral midshaft fracture was fixed with an
antegrade, unreamed solid nail (C”, Hipokrat,
[zmir, Turkey) following closed reduction (Fig. 4a).
Dynamic fluoroscopic stress views were taken to
assess the stability of the acetabular fracture.”! The
hip was rotated internally and externally in flexion,
extension, and abduction. The hip was congruent
and stable on both the anteroposterior and Judet
fluoroscopic views, so no other operative interven-
tion was considered. Serial pedal pulse examina-
tions at every two to four hours and close monitor-
ing of distal pulses with hand-held Doppler for the
first 72 hours after bony fixation showed similar
intensity of pulses on both sides.

Parenteral cefazolin 3 g/day (Cefamezin,
Eczacibagi, Turkey) was given for 48 hours. Low-
molecular weight heparin (Clexane, Aventis,
Turkey) was administered for 10 days, followed
by oral anticoagulant treatment for two months.
Meticulous follow-up of compartment pressures
with a digital monitor (Stryker Instruments,
Kalamazoo, MI, USA) showed pressures in normal
limits. Postoperative course was uneventful and
the patient was discharged seven days postopera-

tion and (b) after implant removal two years after injury.



A case of ipsilateral floating hip and knee with concomitant arterial injury 137

tively, after which weight-bearing was not allowed
for six weeks, then progressively increased. The
K-wires were removed at eight weeks. An active
rehabilitation program, including quadriceps exer-
cises and knee range of motion was undertaken.
At five months after injury, the patient was back to
school and returned to normal activities with no
gait abnormality. Bony union of all the fractures
was complete within a two-year follow-up. The
nail and plate were removed. His left hip and knee
joint were stable with normal range of motion.
There was no leg length discrepancy, rotational
and angular malunion (Fig. 4b). He felt no pain on
walking or running.

DISCUSSION

Floating joint injury is a simultaneous skeletal dis-
ruption above and below a joint. It can be either
extra-articular or intra-articular. Ipsilateral floating
hip and knee injury is a very rare combination of
fractures that render the hip and knee joint unstable
both proximally and distally. These types of injuries
are high-velocity injuries: the injury usually results
from a collision between a pedestrian or a motorcy-
clist and a motor vehicle as seen in our case."

Although the management of individual frac-
tures of the acetabulum, femur, and tibia has
been thoroughly discussed in the literature and
treatment guidelines have been established, there
are only a few reports on coexistent ipsilater-
al acetabular, femoral, and tibial fractures.5”! In
1992, Liebergall et al.®! reported 17 patients with
ipsilateral acetabular and femoral fractures and
introduced the term floating hip. On the other
hand, Miiller et al.”! reported 40 patients with this
fracture combination and claimed that coexistent
ipsilateral fractures of the acetabulum and femur
did not represent a specific combination and thus
could be treated according to the guidelines estab-
lished for individual fractures. The authors sug-
gested that the term “floating hip” be misleading
and not be used. Both studies showed that opera-
tive stabilization of the femur and acetabulum
gave the best clinical results, while non-operative
treatment of acetabulum fractures had to be the
treatment of choice in undisplaced or minimally
displaced fractures.® In our case, the acetabular
fracture was treated conservatively with excellent
result as the hip was found stable and congruent in
dynamic intraoperative fluoroscopic stress views.

The term floating knee was coined by Blake
and McBryde to describe not only the fractures but
also accompanying injuries and mortality associ-
ated with this severe trauma.l'” Mortality rates
from floating knees range from 5% to 15% and
amputations are reported in approximately 25% of
patients."* Letts et al.® described five patterns of
ipsilateral tibial and femoral fractures and made
treatment recommendations on the basis of these
patterns. Because of high prevalence of complica-
tions after closed treatment, operative stabiliza-
tion of both fractures is recommended even for
young children."*"”) Simultaneous fractures of the
proximal tibial epiphysis and diaphysis with arte-
rial occlusion is the difference of our case from
the patterns described by Letts et al. This type of
physis injury with posterior displacement of the
metaphyseal fragment is the equivalent of a knee
dislocation in an adult, which has been described
to have a high association with arterial injury.
It is known that neurovascular injury is associ-
ated with up to 10% of proximal tibial epiphyseal
fractures, especially those with an apex-posterior
angulation."® Popliteal arterial injuries associated
with bony injuries have a high amputation rate. It
has been suggested that vascular repair should be
performed before bony stabilization to decrease
the period of ischemia.'”® However, if arterial
occlusion is due to direct pressure without lacera-
tion, giving precedence to bony fixation is the only
choice as was the case in our patient.

Newer noninvasive techniques such as duplex
scan may also play a role in the evaluation of a
vascular injury. The overall sensitivity and speci-
ficity of such tests were reported as 95% and 99%,
respectively.?!! Nevertheless, angiography remains
the most accurate diagnostic tool for the evaluation
of a vascular injury. However, it requires at least
one hour, during which the severity of ischemia
may be aggravated.'”?” In our practice, we first
perform physical examination of pedal pulses as
well as a gross evaluation of color and temperature,
and monitor the ankle-brachial index by duplex
scan in the emergency room. If there is any asym-
metry between the two lower extremities and if the
measurement of the Doppler ankle-brachial index
is less than 0.9, then we go on with single-shot
angiography in the operating theater in order not
to waste time by routine angiographic procedures
in the radiology department.
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Post-reduction angiography was not performed
in our case due to the presence of normal pedal
pulses after reduction and fixation. Although post-
reduction angiography is a controversial issue in
the literature®?! it might be performed for detec-
tion of an intimal lesion or thrombosis.

The need for prophylactic fasciotomy should
also be questioned in this case. Compartment syn-
drome should be anticipated and treated immedi-
ately with fasciotomy. We were aware that the risk
for compartment syndrome was extremely high in
this delayed case. For this reason, continuous com-
partment monitoring was carried out. We suggest
meticulous follow-up of compartment pressures not
only with physical examination, but also with digital
monitoring. Vascular injuries should be anticipated
and recognized immediately in injured extremities.
Timely diagnosis and treatment can minimize isch-
emic insult. Although arterial reconstruction has
high priority, achievement of bony stability may be
required before vascular intervention.

Despite the complex nature of high-energy inju-
ries and possible postoperative complications, this
patient had an uneventful recovery with no bony
deformity and functional impairment. The authors
emphasize the role of immediate stabilization of
this pattern of injury and meticulous postoperative
follow-up for anticipated complications in achiev-
ing an excellent result.
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