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fracture fixation to serve as a fracture reduction
maintenance tool and a trochanteric stabilization plate
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Qena Faculty of Medicine and Intertrochanteric fractures (ITFs) could be treated efficiently using various devices, including dynamic hip

screws, proximal femoral nails, and proximal femoral locking plates. To guard against femoral shaft medialization
in unstable ITFs, a trochanteric stabilization plate (TSP) could be added as a supplementary fixation, produced
by different companies and in various shapes. We describe a simplified technique using a narrow dynamic
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khalifaahmed8486@yahoo.com compression plate (DCP) (applied anterolaterally or posterolaterally) to act as a preliminary or permanent
fracture reduction maintenance tool and serve as a TSP. The technique is simple and affordable, as a narrow DCP
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Quick Response Code: INTRODUCTION

Unstable intertrochanteric fractures (ITFs) are among the most common fractures around the
hip, with the elderly population being more susceptible due to the increased risk of falls combined
with osteoporosis.!"? Optimum management will reduce morbidity and mortality risks, leading
to early rehabilitation with better functional and quality-of-life outcomes.!'*

Management options for ITFs include either fracture fixation, which could be obtained by
various implants [dynamic hip screws (DHS), proximal femoral nails (PFN), and proximal
femoral locking plates (PFLP)], or hip replacement (which could be either total or partial).*1?

Unstable ITFs with lateral wall involvement (either preoperatively or occurring intraoperatively,
or posteromedial comminution) are vulnerable to excessive femoral shaft medialization, fixation
failure, and eventual poor outcomes."?l To guard against displacement, implants preventing
such medialization or secondary displacement are advisable, i.e., trochanteric stabilization plate
(TSP), which buttresses the lateral wall with subsequent femoral medialization prevention.!3]
Furthermore, this concept could be applied while using DHS or PFN.[617]
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Although multiple manufacturers provide various TSP
designs, they may not be available for all surgeons. Hence, we
aimed to describe the technique of using a narrow dynamic
compression plate (DCP) for the preliminary fixation and
acting as a TSP during ITF management using DHS.

SURGICAL TECHNIQUE
Installation and procedure

Preferably, all surgeries are performed under spinal
anesthesia unless contraindicated according to the patient’s
general condition or medical comorbidities. In cases with
ITFs [Figure la], we operate while the patient is supine on a
regular radiolucent operating table (we do not use a specified
traction table. However, we rely on manual traction, which is
described later). The surgical field sterilization and draping
are performed, and then, under fluoroscopic control, a
preliminary fracture reduction trial is usually performed
by gentle axial traction, slight hip abduction, and internal
rotation [Figure 1b and c].

Figure 1: Demonstration case of a male patient, 80 years old, presented
with unstable intertrochanteric fracture (classified as AO/31A2).
(a) Preoperative anteroposterior (AP) and lateral views showing the
fracture configuration. (b) After draping, the assistant holds the lower
limb with gentle traction after performing a trial of fracture reduction
(red arrowhead). (c) A fluoroscopic AP view showing the irreducibility
of the fracture. (d) Surgical approach and finding the key fragment to
achieve proper fracture reduction (black arrowhead).

The technique of using a narrow DCP as a TSP could be applied
while using either DHS or PFN; however, we are describing
the technique while using a DHS for fracture fixation.

Why, where, when, and how can the narrow DCP be applied?
Why and where

The narrow DCP serves two principal functions; first, it could
be used as a temporary or permanent fracture reduction
stabilizer (which was described in previous studies dealing
with various fractures"')). As it is relatively small in width,
it could be applied on either the anterolateral (AL) or the
posterolateral (PL) femoral surfaces besides the proposed
DHS side plate location. It could be applied initially (before
DHS application after an initial fracture reduction) and fixed
with screws [the order, position, and length of which could
be changed later on based on the screws applied to fix the
DHS side plate and if the greater trochanter (GT) fixation is
required or feasible] to hold the fracture in a reduced position
till DHS final fixation. Second, its placement on the AL or PL
aspects enables the plate to act as a TSP (whether proximal
screws fixation was applied or not), as the proximal segment
of the plate (above the DHS barrel level) is in contact against
the anterior or posterior segment of the GT (according to the
plate location).

» £ =
Figure 2: (a) After initial near anatomical fracture reduction,
preliminary fixation using an anterolateral narrow DCP (yellow
arrowhead) was performed (the plate position is selected not to
interfere with the position of the dynamic hip screw side plate, shown
as a green overlay and indicated by the green arrowhead). (b) Checking
the fracture reduction, anterolateral plate position (yellow arrowhead),
and fracture initial fixation in the anteroposterior view. (c) Obtaining
a lateral view by hip flexion, abduction, and external rotation.
(d) Checking the fracture reduction and anterolateral plate position in
the lateral view (yellow arrowhead). DCP: Dynamic compression plate.
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Figure 3: Definitive fracture fixation using dynamic hip screw
(DHS) plate. (a) The application of guidewires as an initial step to
determine proper DHS lag screw position (orange arrowhead). (b)
An anteroposterior fluoroscopic view showing the proper guidewires
positioning (orange arrowhead). (c) The position for obtaining a
lateral view for guidewires position assessment. (d) A fluoroscopic
lateral view showing proper guidewires position (orange arrowhead).

Figure 4: (a) Reaming and application of dynamic hip screw (DHS) lag screw. (b) An anteroposterior

When

As mentioned earlier, the surgeon could apply the plate
initially before proceeding with the DHS procedure. Or,
it could be applied after securing the DHS in place (as the
technique described in the literature with other TSPs); this
timing is preferable for using the narrow DCP on the PL
surface, as after securing the DHS in place, the surgeon
could confidentially rotate the hip internally to obtain better
visualization of the PL surface.

How

In general, we followed the principles of fracture fixation and
the principle for the application of DCPs.!

If the surgeon is applying an AL plate before performing DHS
(as in the provided case demonstration)

The femur is approached through a direct lateral approach
centered over the femoral shaft lateral aspect [Figure 1d].™!!
After careful placement of retractors for better visualization
of the fracture configuration, a trial of fracture reduction
under fluoroscopic control is carried out. After obtaining an
acceptable reduction, a very crucial step to mention (as we
did not use a traction table and relied on manual traction
only) is the assistant who holds the lower limb from the foot,

(AP) and lateral fluoroscopic views confirming the lag screw proper position within the femoral
neck and head. (c) Definitive plate application and fixation, showing the relative position of the
anterolateral narrow DCP (yellow arrowhead) to the DHS side plate (green arrowhead). (d) Final
AP and lateral fluoroscopic views after definitive fixation showing the proper plates position (yellow
arrowhead), fracture reduction, and optimum fixation (the red arrow indicates changing the proximal
screw in the anterolateral plate from a cortical 4.5 to a fully threaded cancellous 6.5 screw).
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Figure 5: A female patient, 75 years old, presented with an unstable
intertrochanteric fracture (classified as AO/31A2). (a) Preoperative
anteroposterior (AP) and lateral views. (b) An intraoperative
image showing the application and position of a posterolateral
narrow DCP (yellow arrowhead). (c) Intraoperative AP and
lateral fluoroscopic views show the position of the dynamic hip
screw and the posterolateral narrow DCP (yellow arrowhead);
furthermore, the white arrowhead indicates the location of narrow
DCP contouring to accommodate this specific anatomical location
configuration. DCP: Dynamic compression plate.

as he/she should keep a steady position and maintain gentle
traction (in the reduced fracture position) till preliminary
fixation is obtained.

The surgeon could reduce the fracture to near an anatomical
position using various reduction tools and clamps. A narrow
DCP of 6-8 holes is needed (it could be longer according
to the fracture distal extension), and the proximal plate
segment could be contoured to accommodate the prominent
anterior segment of the GT. The plate is applied to the AL
femoral surface to ensure that it does not impinge on the
proposed DHS side plate position. If the fracture reduction
is acceptable, the surgeon starts fixation by application of

the distal screws, followed by the proximal ones [Figure 2a].
The direction of the distal screws (in the shaft area) from AL
to posteromedial (which could be changed if needed after
DHS application), as for the proximal screws (cortical 4.5
or cancellous 6.5), these could be applied according to the
nature of the fracture comminution and aiming for the best
location of generous bone stock for better screws purchase.
The initial fracture reduction and the AL plate fixation are
checked under fluoroscopy in the anteroposterior (AP)
[Figure 2b] and lateral [Figure 2c and d] views. One vital
point to clarify is obtaining a lateral view without using a
traction table; the operating surgeon holds the lower limb
in a frog leg-like position (by hip flexion, abduction, and
external rotation) [Figure 2c].

Then, the DHS steps are followed using the technique
described in the literature.?'??! After the initial guidewire
application [Figure 3a], an AP and lateral view are obtained
to confirm the position of the guidewires in the same manner
as described earlier [Figure 3b-d]. Supplementary support
could be obtained while obtaining the lateral position using
fracture reduction clamps if required. After ensuring the
proper position of the guidewires, the DHS procedure is
completed in the usual fashion [Figure 4a and b]. Regarding
the AL narrow DCP final fixation, the same screws
used initially could be left in place, changed, or further
supplementary screws are used, which is according to
the fracture stability and at the surgeon’s discretion
[Figure 4c and d].

If the surgeon applies an AL or PL plate after performing DHS

The surgeon will proceed with all steps of the DHS procedure.
After finalizing the fixation, if a TSP is required, the AL or
PL narrow DCP will be applied anteriorly or posteriorly
[Figure 5] to the DHS side plate (after contouring if needed),
respectively.

The wound is closed in layers, and the postoperative
rehabilitation protocol is the same as usual DHS surgeries.

DISCUSSION

Selecting the optimum management option and fixation
device while treating ITFs is still debatable, which relies on
various factors, including fracture nature (classification,
stability, comminution), surgical team competence for
specific management techniques (such as performing
hip replacement, and the required specific trochanteric
wiring techniques), and the availability of specific implants
(sometimes due to economic restrictions).[®!01113.1423-26]
Furthermore, various options were suggested for managing
unstable ITFs, such as fixation only without additives (either
DHS or PFN alone) or adding TSP for fixation augmentation
and prevention of secondary displacement.!'!314]
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Figure 6: A schematic diagram and follow-up radiographs of previous cases showing the relation of the dynamic hip screw side plate to the
anterolateral narrow DCP plate; furthermore, it shows the optional anterolateral plate proximal fixation (indicated by red arrows) or leaving it
without screws (indicated by yellow arrows). AL: Anterolateral, PL: Posterolateral, FU: Follow-up, DCP: Dynamic compression plate.

The technique we described is feasible, simple, and effective
as a TSP alternative [Figure 6]. TSP works by offering a
secondary point of fixation, especially in cases where the
lateral wall is not intact; it prevents excessive femoral shaft
medialization by buttressing the lateral wall; furthermore,
it provides an anti-rotation function of the proximal femur
during hip joint motion with less non-union risk.*?”)

Another added advantage of applying TSPs is the increased
fixation strength, as shown in a biomechanical study by Su
et al., where the authors compared fixation using DHS alone
to DHS with TSP in specimens of unstable trochanteric
fracture after applying 10,000 cycles at 750-newton load, the
authors reported that fracture displacement was significantly
less in DHS with TSP group compared to fixation using DHS
alone.” Applying a narrow DCP as an adjuvant to DHS
fixation and an alternative to TSPs while managing unstable
ITFs could serve most of the abovementioned functions
regarding TSPs.

However, the results regarding which construct is superior
for unstable ITF fixation are inconclusive, as some authors
suggested the superiority of PEN over DHS/TSP;!!
furthermore, Alm et al. suggested no added value of using

TSP/DHS over DHS alone.™! At the same time, Geetala et al.
reported better outcomes and lower costs with DHS/TSP
than PEN."2¥ Selim et al. reported the superiority of DHS/TSP
over PFLP for unstable ITF fixation.®

In a scoping review by Alm et al. evaluating the role of
TSP in unstable ITFs, the authors included 24 studies (six
biomechanical and 18 clinical) where DHS/TSP was compared
to various fixation devices. Of the 1.091 cases identified in
clinical studies, 4% had mechanical failure and non-union,
while 8% required implant removal (about a quarter were
routine implant removal).!'"! The authors reported that the
available literature has no conclusive evidence regarding the
absolute indications for using TSP or the clinical outcomes
of its usage compared to other fixation devices. However,
they stated that DHS/TSP is a more robust construct when
compared to DHS alone, with better resistance to femoral
shaft medialization and screw sliding; moreover, it could be
a better option for unstable ITFs when PFN is unavailable.!*

One of the advantages of using a narrow DCP, due to its low
profile, is that it is versatile and can be applied easily on either
the AL or PL surfaces (no specific anatomical location is
necessary as with available TSPs), enabling surgeons to place
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the plate where they think it serves a better function, getting
more robust screw purchase; furthermore, it could be bent
or contoured to accommodate various trochanteric area
anatomical configuration. The narrow DCP could function as
a fracture reduction and fixation supplementary tool besides
acting as a TSP, and if applied to the PL aspect, it could
compensate and support the possible PL. comminution. As the
plate is placed in another plane and not over the DHS side plate,
this could lead to less lateral prominence and less soft tissue
irritation. Finally, although we did not perform a proper cost
analysis, a narrow DCP could be cheaper and more affordable
than the original TSPs. Furthermore, it is nearly available in
most orthopedic theaters and could be used as a rescue plan if
the prepared TSP could not be obtained or failed for any reason.

We admit that the current technique has some limitations.
First, we did not offer biomechanical evaluation and
comparison of the construct we described to other fixation
devices. Second, if screw locations (for the narrow DCP
and DHS side plate) were not correctly selected, changing
the screw holes could further weaken the bone. Third, in
cases where the trochanteric area is multi-fragmentary, the
proximal segment of the narrow DCP could fail to buttress
all fragments. Last, clinical data supporting the proper
functionality of this construct are still to be provided.

CONCLUSION

Our proposed technique of using an AL or PL narrow DCP as
a supplementary fixation tool acting as a preliminary fracture
reduction maintenance tool and serving TSP function is
viable, affordable, and easy to apply. However, a comparative
study with other fixation methods is warranted to clarify
probable technical difficulties and complications.
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