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Use of a Variable-Angle Locking Plate for the Treatment of a
Comminuted Patella Fracture
Augustine M. Saiz, Jr, MD and Mark A. Lee, MD
Summary: Comminuted patella fractures are technically challenging. Historically, patellectomy was considered the treatment of
choice for highly comminuted or complex fractures, but resection
shortens the extensor mechanism and that affects symptoms and
function. Contemporary ﬁxation strategies exist with the goals of (1)
restoration of the functional integrity and strength of the extensor
mechanism and (2) restoration of articular congruity. A meticulous
surgical technique using basic fracture care principles coupled with
the new variable-angle screw and plate technology may offer unique
ﬁxation advantages that translate to improved clinical outcomes in
the most challenging fractures.
Key Words: patella, fracture, plating, comminution, extensor
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INTRODUCTION
The treatment of comminuted patella fractures remains a
challenging clinical scenario. The goals of treatment for all patella
fractures remain: (1) restoration of the functional integrity and
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strength of the extensor mechanism and (2) restoration of articular
congruity. Owing to the comminuted nature of certain patella
fractures, achievement of these goals is more difﬁcult and comminuted fractures have tended to have worse outcomes compared with
the simpler transverse fracture types.1,2 Surgical management commonly involves open reduction and internal ﬁxation or partial patellectomy if the fracture is unable to be reconstructed. Biomechanical
and clinical studies demonstrated that patellectomy resulted in
decreased quadriceps strength, functional disability, and low patient
satisfaction.3,4 As a result, open reduction and internal ﬁxation has
become the treatment standard as it allows for early motion and an
anatomic restoration of extensor mechanism length with improved
biomechanics and patient outcomes.5–7
Multiple surgical ﬁxation methods have been used for comminuted patella fractures. Often, independent screw ﬁxation, a variety
of plate types, and supplemental or independent cerclage have been
used to aid in reconstruction.8 The osseous architecture of the
patella as well as the attachment of the quadriceps and patellar
tendon also dictates implant selection and utilization. Comminuted
patella fractures frequently defy simpliﬁcation into 2-part or 3-part
fragments and hence are not amenable to traditional interfragmentary compression and tension band ﬁxation. Plating of these fractures have been shown to be biomechanically superior to cerclage
ﬁxation.9 Furthermore, limited clinical case series data have shown
satisfactory clinical and radiographic outcomes with plate ﬁxation
of these comminuted fractures.10–12
Thoughtful technique and implant selection for plating of
comminuted fractures are critical to optimize outcomes. The 2
primary techniques are mesh basket cage plating versus multiple
small and/or mini variable-angle locking compression plates
(VA-LCP). The mesh basket cage plating beneﬁts from being
low proﬁle, adapting the plate to capture speciﬁc fragments,
allowing for mechanical coupling of lag screws to the plate by
extending plate over patellar edge, and case series have shown good
outcomes.11,13 However, the strength of the mesh plate is likely far
less than a small or mini VA-LCP and proper contouring of the
www.jorthotrauma.com
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FIGURE 1. Injury ﬁlms of the patella fracture. A,
AP radiograph. B, Lateral radiograph. C, 3D surface rendering from computed tomography.

mesh plate requires signiﬁcant time with a steep learning curve. The
use of multiple VA-LCPs beneﬁts from improved biomechanical
strength but can be difﬁcult to capture all fragments and only allows
anterior implantation.10,12
To optimize ﬁxation of comminuted patella fractures, a new
anatomically shaped hybrid plate using the VA screw technology
has been developed. The Variable Angle Locking Anterior Patella
Plate System (DePuy Synthes, Monument, CO) includes a range of
plates designed to treat comminuted patella fractures as the design
facilitates bending, cutting, and contouring to meet speciﬁc fracture
and anatomical characteristics; windows that can be used to attach
soft tissue with suture; legs of the plate to allow bicortical polar
screws (longitudinal interfragmentary compression screws) to be
placed for interfragmentary ﬁxation; and accepts 2.4 and 2.7 mm
screws in a stainless steel plate to provide mechanical strength. In
this present report, we detail a case of a geriatric comminuted
patella fracture treated with the VA Locking Anterior Patella Plate.
PATIENT INFORMATION
A 62-year-old community ambulator woman with multiple
comorbidities including chronic obstructive pulmonary disease,
severe aortic stenosis, and obesity presented to our emergency
department after a ground level fall 1 week prior with inability to
walk or get out of a chair due to right knee pain. Radiographs and
computed tomography demonstrated a comminuted right patella
fracture (Fig. 1). She underwent intra-articular injection of lidocaine for anesthetic, and with minimal residual pain, she could
not demonstrate extensor function. Given patient’s age, functional status, fracture pattern, and extensor mechanism insufﬁciency, surgical ﬁxation indicated as nonoperative management
would limit her mobility and increase risk of nonunion and/or
extensor lag. Regarding surgical technique, because the fracture
was complex with an articular component, plating was selected
to optimize stability and preserve biology to enhance fracture
healing. The patient was informed of the risks, beneﬁts, and
alternatives to the surgery, and she provided informed consent
to proceed with surgery. Operative ﬁxation using the VA Locking Anterior Plate System was performed without complication
(Fig. 2).
SURGICAL TECHNIQUE
For our technique for plate ﬁxation of a comminuted patellar
fracture, we performed a lateral parapatellar arthrotomy to allow for
patella eversion and to facilitate direct visual reduction of the
articular fragments, and in this case, we were able to elevate a
retinacular ﬂap to augment soft-tissue coverage of the plate (Fig. 3).
The fracture fragments were provisionally reduced and held with
1.6 mm smooth, pointed Kirschner wires to restore the general
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shape of the patella and simplify templating of the plate (Fig. 4).
The plate provides both fragment-speciﬁc ﬁxation and neutralization. We used the plate template to size and contour the implant. We
bent the plate over the patellar borders, and the distal tabs attached
to the plate facilitated capture of the distal tip and allowed addition
of interfragmentary screws (Fig. 4). The plate was fashioned to
achieve ﬁxation of each major fracture fragment without encroachment on the tendinous insertions on the superior and inferior pole of
the patella. This avoids releasing these structures from the patella,
which can already be compromised by the injury.13 Emphasis was
placed on positioning the superior aspect of the plate under the
quadriceps tendon directly on the boney edge of the superior patella
and the inferior limb under the patella tendon on the nonarticulating
distal pole of the patella (Fig. 5). The anterior aspect of the plate
then acts as an additional source of ﬁxation to address fracture
comminution and allow anteroposterior (AP) screw ﬁxation. Once
the plate was positioned, fragment directed interfragmentary
screws were placed followed by a series of nonlocking screws as
needed for additional ﬁxation and to optimize plate to bone contact
and contour (Fig. 4). As screws are directed anterior to posterior,
care must be taken to ensure the screws do not breach the articular
surface. This is optimized with an everted patellar reduction technique. Final augmentation of ﬁxation is performed with a nonabsorbable cerclage suture to further strengthen the construct once
plate is in place (Fig. 5) and frequently with a locking suture into the
patellar and quadriceps tendon.14 The retinacular ﬂap was then
folded over the plate and repaired down to provide a layer of
soft-tissue coverage between the plate and skin to prevent implant
irritation and wound breakdown (Fig. 3). The patella was then taken

FIGURE 2. Three-month postoperative ﬁlms of patella fracture
after ﬁxation with VA Locking Anterior Patella System. A, AP
radiograph. B, Lateral radiograph.
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FIGURE 3. A, Lateral parapatellar approach
exposing the articular surface of patella demonstrating comminution. B, Articular surface
reduction held with temporary ﬁxation consisting
of Kirschner wires and clamps. C, Anterior cortex
reduction with the placement of plate and contouring. D, Retinacular ﬂap that had been raised
at the start the of case. E, Retinacular ﬂap now
being used to cover the plate to decrease risk of
implant irritation or wound complications.

through the range of motion to check stability. The fracture did not
displace, and the patella tracked normally.

of motion actively was 0–110 with intact extensor mechanism
(Fig. 2).

POSTOPERATIVE COURSE
The postoperative course was uneventful. The patient could
fully weight bear immediately in a hinged knee brace locked in
full extension. Immediate passive range of motion exercises
were also initiated. At 2 weeks, the hinged brace was discontinued, and the patient started active range of motion exercises.
At her 3-month clinic visit, fracture had healed, and the patient
was ambulating without assistive device or brace and knee range

DISCUSSION
Comminuted patella fractures remain a major technical challenge. The patella ﬁxation constructs must resist high tensile forces
as the fulcrum for the extensor mechanism. Multiple ﬁxation
methods have been described for the treatment of these fractures
including screw ﬁxation, plating, tension band wiring, and
patellectomy.1,2,8,12,15 Contemporary treatment principles have
shifted from resection to more fragment anatomic reconstruction

FIGURE 4. Intraoperative ﬂuoroscopy. A, Temporary ﬁxation of reduction with the plate in
place and starting to drill the interfragmentary
screw through the hole in the distal tab of the
plate that has been contoured to the patella. B,
Placement of the interfragmentary screw. C, AP
view of the plate not fully contoured yet with the
interfragmentary screw in place. D, Plate being
contoured. E, Final AP ﬂuoroscopic image demonstrating contouring of the plate and rafting interfragmentary screws with anterior locking
screws placed as well. F, Final lateral ﬂuoroscopic view again showing contour, unicortical
anterior locking screws and subchondral interfragmentary screws supporting articular reduction.
Copyright © 2021 Wolters Kluwer Health, Inc. All rights reserved.
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angular stability with the locking screw options to address small,
unstable fragments. The plate is easily contoured, and we were able
to customize the plate to be precisely shaped to the dorsal surface,
whereas the extensions allow for achieve ﬁxation all the way to the
margins of the patella and allow placement of an interfragmentary
screw through the plate to improve articular support. In addition,
using suture cerclage coupled to the plate, the tensile forces of the
extensor mechanism care converted to the compressive forces
about the patella to increase stability. This patient returned to
ambulation with no brace or assistive devices at 6 weeks. In our
experience, the locked plating in the patella delivers consistent
stability and reproducible results. Of note, although, no implant is a
substitution or excuse for meticulous surgical fracture care
techniques and principles.
FIGURE 5. Final clinical views before closure. A, Suture tape
used for cerclage through quadriceps tendon, retinaculum, and
patellar tendon. B, Closure of retinaculum over the plate.

as biomechanical studies have demonstrated the beneﬁts of preservation of native length. The patella elevates the extensor mechanism and increases the lever arm, increasing the force of knee
extension by 50%, and the more anatomic length is restored, the
lower the force requirements for knee extensor function.16,17
Hence, surgical stabilization of these fractures provides the best
opportunity to (1) restore the functional integrity and strength of
the extensor mechanism and (2) restore articular congruity.
Plating of comminuted patella fractures is a more recent ﬁxation
trend, but testing and surgical techniques are well described. The use
of standard VA LC plates can provide adequate stability in
complicated fractures.12 However, this technique has limitations as
these plates do not easily contour to the patella occasionally causing
soft-tissue prominence and irritation. In very comminuted fractures,
it is challenging for older plate options to capture all fragments. In
addition, as these plates can only be placed dorsally, interfragmentary long longitudinal screws cannot easily be incorporated into the
plating construct. The development of the cage mesh plating technique garnered some interest as that plate was lower proﬁle, could be
contoured to the patella including around the edges to allow for
interfragmentary screws through the plate, and provided more opportunities for fragment-speciﬁc ﬁxation.11 Again, a small clinical case
series described good clinical and radiographic outcomes with this
technique.13 The drawbacks of this technique include the need to cut
and modify a rectangular plate to ﬁt a circular patella.18
The new VA Locking Anterior Patellar Plating System addresses
all of the prior plating limitations. The plate remains low proﬁle with
the main central portion providing stiffness, whereas the lateral tabs
remain ﬂexible to facilitate bending for adaptation and capture of the
patellar borders. Through these tabs, interfragmentary screws can be
placed and mechanically linked to the plate. In addition, the plate has
numerous locking holes accepting 2.7 or 2.4 mm screws spread
about, affording the capability to capture speciﬁc fragments,
especially those with articular components. The stiffness of the plate
can further be modulated as plates are available in both titanium and
stainless steel.
The case presented demonstrates a comminuted patella fracture
and the accompanying typical surgical challenges. The VA Locking Anterior Patellar Plating System provides the prerequisite
e4
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CONCLUSION
Comminuted patella fractures remain a clinical challenge.
Historically, patellectomy was considered treatment as a good
treatment option, but biomechanical data have demonstrated the
drawbacks and disadvantages of shortening the extensor mechanism. Contemporary ﬁxation strategies focus on anatomic restoration and fragment speciﬁc ﬁxation with (1) restoration of the
functional integrity and strength of the extensor mechanism and (2)
restoration of articular congruity. The new VA Locking Anterior
Patellar Plating System may offer unique biomechanical advantages with resulting excellent clinical outcomes. This case highlights the surgical technique and advantages of this contemporary
plating technique. Further research into the effectiveness of this
new implant is warranted in the management of comminuted
patella fractures.
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