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Abstract

Simultaneous and bilateral proximal femoral fractures (PFF) are rare and have scarcely been reported in the literature. A case of
a bilateral extracapsular PFF is herein presented. Besides, an exhaustive review of the literature was performed, analyzing the
information of all previously reported cases.
An 81-year-old woman, who suffered a casual fall, was diagnosed with bilateral PFF consisting of both a subtrochanteric and an
intertrochanteric fracture. She underwent concurrent intramedullary fixation for both fractures without any relevant complication
and started early ambulation. Simultaneous bilateral extracapsular PFF are exceptional, with only 23 cases described in the current
literature. In the elderly, they deserve special attention with treatment strategies in between the ones for unilateral hip fractures and
those provided to old multiply injured patients. PFF management is not well established. Minimal reaming and careful nailing can be
safely performed bilaterally under close monitoring, in order to start an early functional recovery.

INTRODUCTION
Simultaneous and bilateral proximal femoral fractures
(PFF) are rare and have scarcely been reported in the liter-
ature. This fracture pattern has generally been described
for femoral neck fractures and in association with high-
energy trauma, systemic diseases that involve bone
structure alterations (primary hyperparathyroidism,
multiple myeloma, metastatic disease, chronic kidney
failure or cirrhosis) and as a result of violent seizures
[1]. Even more exceptionally, some simultaneous and
bilateral extracapsular PFF have been reported in relation
to high-energy trauma, though they have very rarely
been described after low-energy trauma.

A case of a bilateral extracapsular PFF in an octogenar-
ian woman is herein presented.

CASE REPORT
An 81-year-old woman who suffered a casual fall pre-
sented at our emergency department. She had a his-
tory of arterial hypertension, dyslipidemia, atrial fibril-
lation (anticoagulated with acenocoumarol®) and stage
III chronic kidney disease. She lived together with her
grandchildren, was independent for the basic activities

of daily living, her Charlson Comorbidity Index was 4
points, and she scored 95 points on Barthel scale and 8 on
Parker’s. She denied a history of osteoporosis or fragility
fractures, although she was on regular treatment with
calcium and vitamin D.

On examination, external rotation deformity of both
lower limbs was evident, as well as pain upon palpation
in the trochanteric region and during mobilization.
The radiological study revealed a left and a right
intertrochanteric femur fracture (Fig. 1). She was given
analgesia, immobilized with two cutaneous tractions
(Fig. 2), and was admitted to the Orthogeriatric Unit.

On her second day, she presented low levels of calcium
(7.9 mg7 dl) and 25-hydroxyvitamin D (15.9 ng/ml) along
with high parathyroid hormone levels (132 pg/ml), thus
having secondary hyperparathyroidism influenced by
renal insufficiency. After optimization of the calcium
metabolism and renal function and correction of
coagulation parameters with vitamin K administration,
she underwent concurrent surgical intervention for both
fractures three days after admission. Under general
anesthesia, ultrasound-guided bilateral fascia iliaca
block, and placement on a radiolucent traction table,
the left subtrochanteric fracture was first reduced with
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Figure 1. A. Anteroposterior pelvis radiograph evidencing a left
subtrochanteric (AO:32-B2a) and a right intertrochanteric femur
fracture (AO:31-A2.3). B. Radiograph of the right hip without any criteria
of fracture instability. C. Radiograph of the left hip showing a simple
wedge pattern of fracture.

Figure 2. Patient immobilization in the emergency department: each
lower limb was temporarily immobilized with a 3-kg skin traction.

percutaneous assistance and synthesized with a reamed
endomedular long nail with distal locking screws. After
closed reduction, the right intertrochanteric fracture
was fixated with a non-reamed short nail with distal
dynamic locking screws. Fluoroscopic image controls
were acceptable, and there were no intraoperative
complications.

The postoperative course was satisfactory, without
medical problems apart from non-complicated anemia
(Hb 7.9 g/dl), solved with two units of red blood. On
the first postoperative day, a radiographic control was
completed (Fig. 3) and started early ambulation assisted
by physiotherapists. On day twelve, she was transferred
to a rehabilitation hospital. Outpatient follow-up visits
evolving reasonably well. In the 6-month and 1-year
check-up, the consolidation of the fracture was observed
in the radiographic study (Fig. 4). No surgical wound
problems, infections, or limping were identified. Anti-
osteoporotic drug treatment was implemented along
with an emphasis on a healthy diet with adequate
protein intake and supplementation with calcium and
vitamin D.

DISCUSSION
PFF entails considerable individual, social and economic
impact, mainly due to its high incidence in the elderly

Figure 3. Postoperative anteroposterior pelvis radiograph: The left
subtrochanteric fracture was first reduced with percutaneous
assistance and synthesized with a reamed intramedullary long Gamma3
nail (340 mm,125◦, Stryker®) with cephalic dynamic locking screw and
two static distal locking screws. Then, after closed reduction, the right
intertrochanteric fracture was fixated with a non-reamed short
Gamma3 nail (180 mm,125◦, Stryker®) with cephalic and distal dynamic
locking screws.

Figure 4. Radiological evaluation on follow-up at 1 year. Pelvis
anteroposterior radiograph view showing signs of consolidation, without
evidence of loss of reduction or implant failure.

and associated functional impairment [2]. The lifetime
risk of unilateral hip fracture is estimated to be high,
ranging from 40 to 50% in women and from 13 to 22%
in men [3]. However, bilateral and simultaneous PFF are
rare and hardly described in the literature [2]. In fact, only
23 bilateral and simultaneous extracapsular or combined
intra-extracapsular PFF cases have been reported to date
(Table 1). In the largest series, Grisoni et al. [4] reported
eight cases over 10 years, the estimated frequency being
0.3% of the total number of hip fractures attended, while
Verma et al., [5] in their series of 4 cases over 3 years, esti-
mate a similar rate of 0.24%. This low reported incidence



Simultaneous bilateral extracapsular proximal femur fractures in the elderly | 3

Ta
b

le
1.

O
u

tl
in

e
of

th
e

si
m

u
lt

an
eo

u
s

b
il

at
er

al
ex

tr
ac

ap
su

la
r

or
co

m
b

in
ed

in
tr

a-
ex

tr
ac

ap
su

la
r

p
ro

xi
m

al
fe

m
u

r
fr

ac
tu

re
s

p
u

b
li

sh
ed

in
th

e
li

te
ra

tu
re

u
p

to
d

at
e

S
tu

dy
N

S
ex

A
ge

(y
ea

rs
)

M
ec

h
an

is
m

of
in

ju
ry

Le
ft

fr
ac

tu
re

Le
ft

os
te

os
yn

th
es

is
R

ig
h

t
fr

ac
tu

re
R

ig
h

t
os

te
os

yn
th

es
is

T
im

e
to

lo
ad

in
g

A
ss

oc
ia

te
d

in
ju

ri
es

C
om

p
li

ca
ti

on
s

D
en

d
ri

n
os

et
al

.

(1
99

3)
[6

]

3
M

al
e

63
Tr

ac
to

r
ru

n
ov

er
Su

b
tr

oc
h

an
te

ri
c

co
m

m
in

u
te

d

Pl
at

e-
sc

re
w

Su
b

tr
oc

h
an

te
ri

c

co
m

m
in

u
te

d

Pl
at

e-
sc

re
w

(+
ca

n
n

u
la

te
d

sc
re

w
)

2
m

on
th

s
M

ax
il

la
ry

fr
ac

tu
re

Tw
o-

st
ag

e
su

rg
er

y
d

u
e

to

h
em

od
yn

am
ic

in
st

ab
il

it
y

(1
6

re
d

b
lo

od
ce

ll
u

n
it

s)

M
al

e
53

C
ar

ac
ci

d
en

t
In

te
rt

ro
ch

an
te

ri
c

co
m

m
in

u
te

d

Pl
at

e-
sc

re
w

In
te

rt
ro

ch
an

te
ri

c

co
m

m
in

u
te

d

Pl
at

e-
sc

re
w

17
w

ee
ks

U
ln

a
fr

ac
tu

re
(S

x)
,L

iv
er

la
ce

ra
ti

on
(S

x)

Se
p

si
s.

R
em

ov
al

of

im
p

la
n

ts

M
al

e
26

C
ar

ac
ci

d
en

t
Su

b
tr

oc
h

an
te

ri
c

co
m

m
in

u
te

d

Pl
at

e-
sc

re
w

Su
b

tr
oc

h
an

te
ri

c

co
m

m
in

u
te

d

Pl
at

e-
sc

re
w

8
w

ee
ks

B
il

at
er

al
ac

et
ab

u
la

r

fr
ac

tu
re

.F
or

ea
rm

fr
ac

tu
re

(S
x)

Fa
t

em
b

ol
is

m
sy

n
d

ro
m

e

b
ef

or
e

su
rg

er
y

M
ar

tí
n

ez
et

al
.(

20
00

)

[8
]

2
M

al
e

86
C

as
u

al
fa

ll
In

te
rt

ro
ch

an
te

ri
c

In
tr

am
ed

u
ll

ar
y

N
ai

l
G

am
m

a

(S
tr

yk
er

®
)

In
te

rt
ro

ch
an

te
ri

c
In

tr
am

ed
u

ll
ar

y
N

ai
l

G
am

m
a

(S
tr

yk
er

®
)

N
o

—
N

o
to

le
ra

n
ce

to

am
b

u
la

ti
on

Fe
m

al
e

84
C

as
u

al
fa

ll
B

as
ic

er
vi

ca
l

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
B

as
ic

er
vi

ca
l

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
4

d
ay

s
—

—

B
or

ie
t

al
.(

20
05

)
[1

]
1

M
al

e
23

M
ot

or
cy

cl
e

ac
ci

d
en

t
In

te
rt

ro
ch

an
te

ri
c

A
O

:3
1-

A
2.

2

In
tr

am
ed

u
ll

ar
y

N
ai

l
PN

F

(S
yn

th
es

®
)

Fe
m

or
al

n
ec

k
A

O
31

-B
1.

3

G
ar

d
en

II
I

3
C

an
n

u
la

te
d

sc
re

w
15

d
ay

s
(l

ef
t)

,6
w

ee
ks

(r
ig

h
t)

—
Pa

in
or

d
is

co
m

fo
rt

w
it

h

im
p

la
n

t

B
or

ie
t

al
.(

20
08

)
[9

]
2

Fe
m

al
e

78
C

as
u

al
fa

ll
Su

b
tr

oc
h

an
te

ri
c

A
O

:3
2-

A
1.

1

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
In

te
rt

ro
ch

an
te

ri
c

A
O

:3
1-

A
2.

3

In
tr

am
ed

u
ll

ar
y

N
ai

l
sh

or
t

PN
F

(S
yn

th
es

®
)

3
w

ee
ks

(r
ig

h
t)

,6
w

ee
ks

(l
ef

t)

—
—

Fe
m

al
e

82
C

as
u

al
fa

ll
Su

b
tr

oc
h

an
te

ri
c

A
O

:3
2-

A
1.

1

—
In

te
rt

ro
ch

an
te

ri
c

A
O

:3
1-

A
1.

2

—
—

—
H

em
od

yn
am

ic
in

st
ab

il
it

y.

D
ec

ea
se

d
b

ef
or

e
su

rg
er

y

G
ri

so
n

ie
t

al
.(

20
08

)

[ 4
]

8
M

al
e

34
M

ot
or

cy
cl

e
ac

ci
d

en
t

Su
b

tr
oc

h
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

Su
b

tr
oc

h
an

te
ri

c
In

tr
am

ed
u

ll
ar

y
N

ai
l

(+
ce

rc
la

ge
)

—
L3

ve
rt

eb
ra

l,
ti

b
ia

l

p
la

te
au

fr
ac

tu
re

an
d

fe
m

or
al

sh
af

t
fr

ac
tu

re
s.

—

M
al

e
44

M
ot

or
cy

cl
e

ac
ci

d
en

t
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
Su

b
tr

oc
h

an
te

ri
c

In
tr

am
ed

u
ll

ar
y

N
ai

l
—

D
is

ta
l

ra
d

iu
s

fr
ac

tu
re

—

Fe
m

al
e

53
C

ar
ac

ci
d

en
t

In
te

rt
ro

ch
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

In
te

rt
ro

ch
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

—
T

ib
ia

an
d

p
at

el
a

fr
ac

tu
re

—

M
al

e
53

C
ar

ac
ci

d
en

t
Fe

m
or

al
n

ec
k

C
an

n
u

la
te

d
sc

re
w

In
te

rt
ro

ch
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

—
Se

ve
re

th
or

ac
ic

tr
au

m
a

R
es

p
ir

at
or

y
fa

il
u

re
.

D
ec

ea
se

d

M
al

e
70

C
ar

ru
n

-o
ve

r
Su

b
tr

oc
h

an
te

ri
c

In
tr

am
ed

u
ll

ar
y

N
ai

l
Su

b
tr

oc
h

an
te

ri
c

In
tr

am
ed

u
ll

ar
y

N
ai

l
—

In
tr

ac
ra

n
ia

l
h

em
or

rh
ag

e,

p
n

eu
m

ot
h

or
ax

,h
u

m
er

u
s

fr
ac

tu
re

—

Fe
m

al
e

78
C

ar
ru

n
-o

ve
r

In
te

rt
ro

ch
an

te
ri

c
In

tr
am

ed
u

ll
ar

y
N

ai
l

Fe
m

or
al

n
ec

k
H

em
ia

rt
h

ro
p

la
st

y
—

D
is

ta
l

ra
d

iu
s

an
d

p
at

el
la

fr
ac

tu
re

—

Fe
m

al
e

86
C

as
u

al
fa

ll
Su

b
tr

oc
h

an
te

ri
c

In
tr

am
ed

u
ll

ar
y

N
ai

l
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
—

—
A

cu
te

on
ch

ro
n

ic
ki

d
n

ey

fa
il

u
re

.D
ec

ea
se

d

Fe
m

al
e

88
C

as
u

al
fa

ll
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
—

—
Pu

lm
on

ar
y

th
ro

m
b

oe
m

b
ol

is
m

.

D
ec

ea
se

d

V
er

m
a

et
al

.(
20

12
)

[5
]

4
Fe

m
al

e
65

Tr
ac

to
r

ru
n

ov
er

Su
b

tr
oc

h
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

In
te

rt
ro

ch
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

3.
5

m
on

th
s

—
—

M
al

e
40

B
u

s
ru

n
-o

ve
r

In
te

rt
ro

ch
an

te
ri

c
—

In
te

rt
ro

ch
an

te
ri

c
—

—
R

ig
h

t
ti

b
ia

an
d

fi
b

u
la

fr
ac

tu
re

s.
Le

ft
le

g

d
eg

lo
vi

n
g

Fa
t

em
b

ol
is

m
sy

n
d

ro
m

e.

D
ec

ea
se

d
b

ef
or

e
su

rg
er

y

M
al

e
40

C
ar

ru
n

-o
ve

r
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
—

—
—

-

Fe
m

al
e

60
C

as
u

al
fa

ll
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
In

te
rt

ro
ch

an
te

ri
c

Pl
at

e-
sc

re
w

D
H

S
(S

yn
th

es
®

)
3

m
on

th
s

—
—

R
aj

ee
v

et
al

.(
20

14
)

[1
0]

1
Fe

m
al

e
92

C
as

u
al

fa
ll

(r
ep

ea
te

d
)

In
te

rt
ro

ch
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

In
te

rt
ro

ch
an

te
ri

c
Pl

at
e-

sc
re

w
D

H
S

(S
yn

th
es

®
)

Im
m

ed
ia

te
—

—

A
yd

ın
et

al
.(

20
15

)[
11

]
1

M
al

e
76

C
as

u
al

fa
ll

In
te

rt
ro

ch
an

te
ri

c
In

tr
am

ed
u

ll
ar

y
N

ai
l

In
te

rt
ro

ch
an

te
ri

c
In

tr
am

ed
u

ll
ar

y
N

ai
l

—
—

—

V
ai

sh
ya

et
al

.(
20

17
)

[7
]

1
M

al
e

47
C

ar
ac

ci
d

en
t

In
te

rt
ro

ch
an

te
ri

c
+

d
ia

p
h

ys
ea

l

In
tr

am
ed

u
ll

ar
y

N
ai

l
T

2

(S
yn

th
es

®
)

an
d

in
te

rl
oc

ki
n

g

sc
re

w
s

In
te

rt
ro

ch
an

te
ri

c
Fi

ve
-h

ol
e

re
ve

rs
ed

d
is

ta
l

fe
m

or
al

lo
ck

in
g

p
la

te

2
m

on
th

s
R

ib
,p

at
el

la
(S

x)
an

d

fi
n

ge
r

fr
ac

tu
re

s
(S

x)

R
ig

h
t

fe
m

u
r

im
p

la
n

t

fa
il

u
re

.N
ew

os
te

os
yn

th
es

is
at

9
m

on
th

s
w

it
h

an

in
tr

am
ed

u
ll

ar
y

N
ai

l
T

2

(S
yn

th
es

®
)

C
u

rr
en

t
re

p
or

t
(2

02
2)

1
Fe

m
al

e
81

C
as

u
al

fa
ll

Su
b

tr
oc

h
an

te
ri

c
A

O
:

32
-B

2a

In
tr

am
ed

u
ll

ar
y

n
ai

l
lo

n
g

G
am

m
a

(S
tr

yk
er

®
)

In
te

rt
ro

ch
an

te
ri

c
A

O
:

31
-A

2.
3

In
tr

am
ed

u
ll

ar
y

N
ai

l
sh

or
t

G
am

m
a

(S
tr

yk
er

®
)

2
d

ay
s

—
—

D
H

S,
D

yn
am

ic
H

ip
Sc

re
w

;S
x,

Su
rg

er
y



4 | P. Rodríguez-Zamorano et al.

challenges the acquisition of experience in the manage-
ment of these combined fractures; therefore, only one
literature review on its management has been described
to date [2].

When analyzing the published cases of simultaneous
bilateral extracapsular fractures, three profiles can be
identified. (i) Young patients involved in traffic accident
with multiple associated injuries [1, 4–7] in which the
definitive surgical intervention was sometimes delayed,
having an impact on the overall survival. (ii) Patients aged
65–75 years old with fractures in the context of high-
energy accidents [4–6]. (iii) Patients over 80 years who
sustain fragility fractures after casual falls from their
height [4, 8–11], in which the current case is included.

To date, despite the extensive literature on the subject,
there are still many controversies regarding the surgical
treatment of extracapsular hip fractures. We opted for
intramedullary fixation as it seems to have advantages
over extramedullary fixation, such as shorter surgical
time and length of stay, less soft tissue injury and blood
loss and less time until loading. Even though the fail-
ure rate of nailing appears to be higher than that of
extramedullary systems [12], intramedullary fixation is
currently the most oft-used surgical technique. In the
cases examined, there is a great deal of variability in the
type of surgical technique, probably related to the point
in time when the surgeries were performed, the surgeon’s
experience and the available resources.

As far as nailing, there is, an open debate at present
around the need to ream the medullary canal, especially
in patients with comorbidities and multiple injuries.
Reaming allows the use of a wider nail diameter
and improving bone-implant contact area while main
disadvantages are that reaming reduces endosteal
circulation, has systemic effects given the possibility
of embolism and increases surgical time. For unilateral
femoral shaft fractures, non-reamed nailing may have
a role in polytrauma patients or those with significant
respiratory compromise in whom quickness and blood
loss minimization are essential. In our case, we decided
only to ream the long nail, to successfully surpass the
femoral isthmus and decrease the risk of intraoperative
fracture, while we opted not to ream the short nail to
minimize the risks associated with a bilateral procedure.
The incidence of adult respiratory distress syndrome is
also considered significantly higher in bilateral fractures
[13]. Additionally, fat embolism syndrome (FES) in
bilateral femur fractures has been reported to be higher
than in unilateral ones (1–10%) [14]. However, Bonnevialle
et al. [15] concluded that simultaneous nailing could
be safely performed with minimal reaming without an
increase in the risk of FES.

The average length of hospitalization in the review
is about 29 days in the older patients compared to
the average hospitalization for unilateral fragility hip
fracture in our country: 9–11 days [16]. Concerning
mortality, although no robust data are reported, it is
considerably higher than for unilateral cases. Grisoni

et al. [4] reported an in-hospital mortality for young
patients of 25% [4]. On the other hand, the same authors
found an in-hospital mortality rate for older patients
as high as 50%, compared to 4.38% for unilateral hip
fractures [16].

In conclusion, simultaneous bilateral extracapsular
PFF are exceptional, severe and life-threatening. A total
of 24 of these fractures have been described in the lit-
erature considering this report; hence, their manage-
ment is not well established, and even less so for the
elderly subgroup of patients who have high morbimortal-
ity. Proper medical and surgical stabilization, in addition
to early mobilization, are priorities. Minimal reaming
and careful nailing can be safely performed bilaterally
under close monitoring, allowing the surgery to be per-
formed at one time in order to start an early functional
recovery [2].
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