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Abstract
Intertrochanteric hip fractures typically become
deformed by the muscular and gravitational forces
acting on the 2 main bony fragments. Traditional
use of a fracture table for anatomical reduction
normally corrects for the varus angulation, external
rotation, and posterior sag that can occur, but, in
select unstable and comminuted fractures, reduc-
tion may not be possible because of posterior sag
and external rotation of the proximal fragment.

These aspects of malreduction have bee -
dressed in multiple ways, including use of
scrubbed assistants, crutches, internal ro
the distal fragment by internal rotation ofithe foot, \
bumps and pads, and even intraoperative tech-
niques. However, these techniques tend to adjust
aspect of.malreduction and m i

to address
for intraoperative adjustment.

ntertrochanteric fractures are common hip fractures.!

With the over-65 population continually increasing, the

number of procedures a surgeon is expected to perform is
likely to increase.” Obtaining adequate reduction is crucial, as
intertrochanteric hip fractures with poor reductions are more
than three times likely to progress to failure.® Traditionally,
intertrochanteric hip fractures are reduced on a fracture table.
Applying longitudinal traction and internal rotation to the
injured limb restores the length. However, doing so may not
necessarily reduce the fracture, as in certain intertrochanteric
fractures the proximal fragment can be pulled into or can
fall into external rotation because of the forces applied by
the short external rotators of the hip—thus complicating
the reduction. Furthermore, internal rotation of the distal
fragment during surgery is associated with malunion and

deformity, sometimes requiring revision surgery.* Ideally, the
distal fragment should be in the neutral or slightly externally
rotated position during fixation, though this may complicate
implant placement. This is especially common with commi-
nuted and unstable intertrochanteric hip fractures, specifi-
cally type 31A2 fractures (Orthopaedic Trauma Association
classification), where there is a posteromedial fragment.

In this article, we present a novel device, the pneumatic
patient positioner (PPP), that can be used to correct for the
external rotation and posterior sag of the proximal fragment
in repairs of intertrochanteric hip fractures using traction on
the fracture table. The PPP is noninvasive and simple to set
up and use, and it requires no intraoperative adjustment. The
patient described here provided written informed consent for
printand electronic publication of this case report.

Technique

After intubation on the stretcher, the patient is placed supine
onrthe fracturestable. The welldeg is thensplacediin the well-
leg holder with the hip/and knee flexed, externally rotated,
and abducted, allowing C-arm access to'the operative hip.
A padded perineal post'is placed at the groin so as not to
compress the labia or scrotum. The foot of the operative leg
is placed in the boot at the end of the fracture table, and the
distal portion of the fracture table is removed. At this point,
the PPP is used. An inflatable axillary roll device (Shoulder-
Float; Ethox, Buffalo, New York) is placed deflated under the
patient’s buttocks on the operative side (Figure 1). A lateral
film is subsequently taken by the C-arm (Figures 2A, 2B). The
PPP is then sufficiently inflated to position the femoral neck
parallel with the floor (position verified with lateral fluoros-
copy), thereby ensuring that the intramedullary and cephalic
guide wires will be parallel with the floor, easing placement.
The operative site is then sterilely prepared and draped.

Discussion

Obtaining a closed anatomical reduction for intertrochan-
teric hip fractures can be technically difficult. Complicating
the procedure are the deforming forces of gravity and the
musculature of the hip. Depending on the fracture pattern,
the proximal fragment can be pulled into external rotation
secondary to the action of the short external rotators, while
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Figure 1. Adjustable axillary float (Shoulder-Float; Ethox, Buffalo,
New York) before placement under patient’s buttocks.

the distal fragment is pulled proximally and medially by the
adductors and the hip flexors/extensors still attached to the
distal fragment, resulting in a limb that is both shortened
and in varus.*

Traditionally, intertrochanteric fractures are reduced on
the fracture table. Placing the injured leg under traction re-
turns appropriate limb length. However, another result is
that the neutrally positioned distal fragment lies in internal
rotation relative to the externally rotated proximal fragment.
The surgeon can externally rotate the foot to obtain the re-
duction, but this leaves the entire extremity in external rota-
tion.* The surgeon must then negotiate the external rotation
and the neck—shaft angle of the femoral neck simultaneously,
complicating placement of the guide wire for the cephalic
portion of the device. Proper guide-wire insertion would
require an excessive drop of the surgeon’s hand to account
for the external rotation, and simultaneous negotiation of
the neck—shaft angle and the anterior-to-posterior placement
of the guide wire in the femoral neck. A common practice
is to internally rotate the distal fragment with the intent
to reduce the fracture and bring the femoral neck parallel
with the floor. This technique, however, is suitable only for
fractures in which the proximal and distal fragments move
as one.* Fractures with 2 independently moving fragments,
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Figure 2. Intraoperative lateral fluoroscopy shows (A) external
rotation of proximal fracture fragment and (B) internal rotation

of proximal fragment after placement and inflation of pneumatic
patient positioner with femoral neck now parallel with floor
facilitating placement of intramedullary nail and ensuring optimal
positioning of fracture fragments.

if fixed after internal rotation, often end up with a malrota-
tion deformity that must be corrected.* With our technique,
there is no need to excessively rotate the distal fragment.
Inflating the PPP internally rotates the proximal fragment
until the femoral neck lies parallel with the floor. Doing so
allows the femoral neck guide wire to also lie parallel with
the floor, easing placement. The surgeon then has to negotiate
the neck—shaft angle and the anterior-to-posterior placement
of the guide wire within the femoral neck.
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Potentially complicating the procedure is the downward
force of gravity on the limb. Gravity may force both the dis-
tal and proximal fragments to slide posteriorly, resulting in
a posterior sag. If not corrected, this displacement can lead
to malpositioning of the cephalic hip screw and may even
lead to iatrogenic fracture of the lateral trochanteric wall.>®

Many preoperative and intraoperative methods have been
used to control for this defect. The most common is place-
ment of a crutch below the thigh.*”#® This can elevate the
distal fragment; if the 2 fragments happen to move together,
the crutch can elevate both fragments. The limb’s downward
pressure on the crutch keeps it in place; however, slipping
has been known to occur during the procedure and requires
realignment by an unscrubbed assistant.” In addition, the
crutch may inhibit use of the C-arm by obstructing the space
below the limb. Langford and Burgess® advocated using a
posterior reduction device (PORD) to improve the posterior
sag. The PORD attaches to the fracture table and does not
obstruct the C-arm. Similar to the crutch, the PORD cannot
be positioned proximally enough to provide control over
the proximal fragment. To completely reduce posterior sag
while elevating only the distal fragment, the PORD relies on
the proximal and distal fragments moving together to some
extent.® Occasionally, posterior sag is actually a/manifesta-
tion of the overriding of the cortices of the proximal and
distal fragments. This may necessitate an open reductionyas
detailed by Carr.” Bumps and pads have also been used for
posterior sag, but they do not provide as precise or adjust-
able a lift as our technique does. Intraoperative management
mayralsorinclude Jifting on the insertion handle during nail
insertion or during pinning of the proximal fragment to\the
acetabulum, allowing independent movement of the distal
fragment.%The surgeonusing the PPP can correctany external
rotation, and varus angulation is corrected by traction on the
distal fragment. The device can also correct for posterior sag,
as it can raise the proximal and distal fragments simultane-
ously. There is also no need to intraoperatively correct the
PPP. However, if needed, it can be inflated or deflated with
ease by any of the unscrubbed staff in the room.

Conclusion

Intertrochanteric hip fractures are increasing in incidence
but continue to present surgeons with technical challenges.
Varus angulation, posterior sag, and malrotation, if not ap-
propriately corrected for, can lead to postoperative deformity,

loss of function, and iatrogenic fracture.” Crutches, bumps,
unscrubbed assistants, and invasive techniques have all been
used in the management of these complications.

The PPP quickly, easily, and cost-effectively addresses
common impediments to reduction. Our device does not in-
terfere with intraoperative radiography and does not require
intraoperative manipulation (should manipulation become
necessary, however, it can easily be performed). In addition,
easy femoral neck guide-wire placement reduces the need
for excessive intraoperative fluoroscopy. We have had no
complications using this device. The PPP is another tool in
the armamentarium for reducing intertrochanteric fractures.
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