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Tips & Tricks: Utilization of the a “Utility
Plate” in the Treatment of Peri-prosthetic
Fractures of the Humeral Shaft

Introduction

Periprosthetic fractures of the proximal
humerus are a recognized, though rare
complication of shoulder arthroplasty, with an
incidence of approximately 0.5-3% with the
majority occurring intra-operatively."” As the
frequency of shoulder arthroplasty increases,
a corresponding increasing frequency
of periprosthetic fractures is anticipated,
indicating the need to identify and apply
reliable fixation strategies for this complex
and challenging problem.?

The intrinsic risk factors resulting in
periprosthetic humerus fractures mirror those
of native humerus fractures including female
sex, advanced age, nutritional deficiencies,
poor bone quality, an elevated Charlson
Comorbidity Index, joint stiffness, stress
shielding, ipsilateral elbow arthroplasty,
rheumatoid arthritis and those at risk for
falls and trauma. Extrinsic surgical factors
are related to surgical technique, such as
over-reaming of the humeral canal, cortical
perforation, implant loosening, osteolysis,
improper implant sizing, use of press-fit
versus cemented stems, revision arthroplasty,
and malalignment of components.'3679

Compared to humeral fractures in the
native bone, periprosthetic humerus fractures
exhibit higher rates of nonunion. This is
attributed to mechanical factors caused by
the presence of the prosthesis that results
in increased load transmitted through the
fracture site during shoulder range of motion,
disruption of endosteal blood supply, presence
of cement, and distraction of the fracture by
the prothesis.’>10-12

Surgical Management Considerations

Similar to the approach for periprosthetic
fractures about the hip and knee, treatment
strategies for periprosthetic proximal humerus
fractures include 1) revision of the implant to
span beyond the site of the fracture and/or 2)
performing an internal fixation of the fracture
while maintaining the existing implants.
Decision making is based on a variety of
factors including the location of the fracture,
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the timing of the fracture (intraoperative vs.
postoperative), bone stock/quality, cement
location, and implant stability. Various
classification systems have been developed
to guide management.”'"*15 One commonly
used classification system is that of Wright
and Cofield, in which an A type fractures starts
at the tip of the stem and extends proximally,
a B type fracture starts at the tip of the stem
and extends distally, and a C type fracture
exists entirely distal to the stem (Figure 1).!!
In addition to the location and pattern of the
fracture, more recent classification systems
take into account additional factors such
as the quality of the rotator cuff, loosening
of the implant, type of implant, and quality
of the bone stock.>'® In general, fractures
with unstable prostheses require revision
arthroplasty with longer stems to span
and the fracture—with consideration of
augmentation with additional fixation based
on the fracture pattern and bone quality—
while stable implants can often be retained
and fractures surgically fixated with plate and
screw constructsl.>1¢

Surgical Approaches and Fixation Techniques

The choice of surgical exposure often
depends on fracture location. An anteriorly
based approach is suitable for proximal and
midshaft fractures, while posterior exposure
is preferred for midshaft and distal fractures.
The anterolateral approach is an extensile
exposure that can be utilized for fractures
that extend distally.’® Achieving stable fixation
around a stable prosthesis can present a
unique challenge secondary to limited bone
stock especially when it comes to plate
selection. Options in this case include placing
angulated screws around the prosthesis,
using a proximal humerus locking plate that
allows for short unicortical locking screws,
dual plating, and circumferential fixation
with cerclage wires or suture tape.>>! When
utilizing a plate, it must be long enough to
overlap the tip of the prosthesis by at least
two cortical diameters.'*'>!
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Figure 1. The Wright and Cofield classification system for periprosthetic humerus fractures.”

Surgical Technique with the Utility Plate

The use of the Utility Plate is helpful in the treatment
of periprosthetic humerus fracture as its versatility allows
for multiple orientations of screws to work around a well-
fixed prosthesis while also give the surgeon the option
of locking into the plate creating a fixed angle construct.
Specifically, the Utility Plate allows the user to aim a small
fragment (3.5 mm) screw around the implant and lock the
screw into the plate within a 30° axis. The variable angle
screws allow for fixation around an implant stem, and/or
through poor bone stock while still offering the benefits
of a locked construct. There are also fixed angle large
fragment (4.5 mm) and small fragment (3.5 mm) locking
screw holes allowing for additional fixation choices.>!°

The fracture is typically approached with an anterolateral
or posterior exposure that incorporates the prior incision.
The fracture is identified and debrided and point-to-point
clamps are utilized to hold the reduction. Lag screws can be
utilized across the fracture to obtain an anatomic reduction
if the fracture pattern allows. The Utility Plate is placed
on the anterolateral or posterior cortex and K-wires are
utilized to hold the reduction (Figure 2A). Large fragment
(4.5 mm) non-locking screws are placed in the shaft of the

plate distal to the prothesis followed by small fragment
non-locking (3.5 mm) screws placed proximally around
the prothesis to compress the plate to bone (Figure 2B,
2C). Small fragment locking screws can also be placed
proximally around the stem of the prothesis. (Figure 2D,
2E). The ability to place small fragment locking screws
around the prothesis is a major benefit of the Utility Plate,
providing robust fixation in an area of limited bone stock
(Figure 3) without needing to use cerclage wires.

The following case that illustrates the use of the Utility
Plate to treat periprosthetic humerus fractures.

Case Presentation

Patient Information

The patient is a 71-year-old right hand dominant female
with a medical history significant for antiphospholipid
antibody syndrome and deep vein thrombosis on coumadin,
hypertension, type II diabetes, and hyperlipidemia who
underwent a right reverse total shoulder arthroplasty.
She had a history of three prior rotator cuff repairs, with
the last repair requiring a concurrent superior capsular
reconstruction and occurring one year prior to her reverse
total shoulder arthroplasty. The patient was initially doing
well after her third rotator cuff repair until she suddenly
developed pain overnight and imaging revealed rotator
cuff arthropathy. As a result, she underwent a right reverse
total shoulder arthroplasty.

Eleven months after her reverse total shoulder
arthroplasty, she sustained a syncopal fall, resulting in a
Type C periprosthetic humerus fracture (Figure 4). She
was initially treated non-operatively in a sling for two
days followed by Sarmiento bracing at an outside hospital.
She eventually presented to our institution with severe
pain and fracture displacement. Her clinical examination
demonstrated gross mobility at the fracture site with
the patient neurovascularly intact in the distal portion
of the extremity. Given the displacement and concern
for nonunion with nonoperative care, a shared decision
was made to proceed with surgery in the form of open
reduction internal fixation.

Surgical Technique

The patient was placed supine on the operating room
table and prepped and draped in the standard fashion.
An anterolateral exposure to the humerus was made
incorporating the prior incision, which was carried down
to the fascia. The biceps was taken medially. The brachialis
was then split in line with its internervous plane. The
dissection was carried to the proximal humerus. The
fracture was identified and then debrided. Point-to-point
clamps were used to anatomically reduce the humeral shaft.
Two 2.7 mm screws were utilized in a lag by technique
fashion to maintain the reduction.

With the reduction secured, the EVOS Utility Plate
(Smith & Nephew, Memphis, TN) was applied to the
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anterolateral aspect of the humeral shaft to protect the lag

screws and stabilize the humerus. Once the plate was
positioned, K-wires were used proximally and distally to
provisionally balance and secure the plate in place. Three
large fragment (4.5 mm) nonlocking screws were placed
distally through the plate to compress the plate to bone.
Proximally, a series of small fragment (3.5mm) nonlocking
screws followed by small fragment (3.5 mm) locking screws
were used to help maintain the stability of the construct.
These proximal screws were placed at an angle, such that
they passed anteriorly and posteriorly to the prothesis.
The K-wires were subsequently removed and the arm was
found to be stable through an arc of motion which was

Figure 2. Intraoperative fluoroscopy sequence
demonstrating the fixation of a Wright and Cofield type
C fracture utilizing the Utility Plate. (A) The fracture
is reduced with 2 2.7 mm screws. The Utility Plate is
applied to the anterolateral humeral cortex and held in
place with K-wires. (B),(C) Large fragment nonlocking
screws are placed distal to the prothesis and small
fragment screws proximally around the prothesis to
reduce the plate to bone and protect the lag screws.
(D) AP and E) lateral fluoroscopic views demonstrating
a stable construct.

confirmed by C-arm fluoroscopy (Figure 5). The wound
was closed in a multi-layered fashion.

Post-Operative Course

Following surgery, the patient had no restriction on
weight bearing or range of motion of her operative arm. At
her final follow-up, 2 years after surgery, her fracture was
radiographically healed (Figure 6). Her pain was minimal,
but she endorsed significant functional limitations of the
shoulder owing to stiffness. She had 80 degrees of active
forward flexion with 110 degrees passively. She had 10
degrees of external rotation with her elbow at her side
with a noted positive external rotation lag sign.
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Figure 3. Intra-operative image of a periprosthetic humerus fracture fixated with the Utility Plate,
demonstrating small fragment locking and non-locking screws placed around the prothesis.

Discussion
Periprosthetic humerus fractures are challenging
problems owing to multiple factors that are unique to

each fracture, including location, bone stock, presence of
cement, and different index implants. As a result, there is
a dearth of comparative studies looking at outcomes and
most research consists of small case series.>1141819

Despite these limitations, there is increasing evidence
supporting the superiority of locking plate constructs in
the treatment of periprosthetic humerus fractures. This
is specifically relevant for fractures with stable prosthetic
components for which revision of the implant is not
required. The use of a locking plate provides angular
stability and provides robust unicortical or bicotrical screw
fixation. This provides strong fixation in situations of poor
bone stock or implant interference where purchase can be
limited.”'%1¢ The Utility Plate provides a locking construct
at variable angles of screw placement combining small
fragment and large fragment fixation strategies allowing
for screw fixation angled around a prosthetic stem or
missing bone, as well as the ability to capture comminuted
fracture fragments.

Andersen et al. reviewed 36 consecutive patients
surgically treated for periprosthetic humerus fractures. Of
these, 17 patients were treated with open reduction internal
fixation (ORIF). Eight patients underwent hybrid fixation
with locking plates and cables. Eight patients received
allograft struts, and 6 were treated with non-locking screws
angulated around the stem. While all fractures healed with
reasonable return of function, 7 patients experienced
complications, underscoring the technical difficulty
and inherent risk of this injury.®® In a systematic review
by Tansey et al., non-operative and operatively treated
periprosthetic humerus fracture had a similar union rate,

Figure 4. AP and lateral radiograph of the
humerus demonstrating a type C periprosthetic
humerus fracture.
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Figure 5. AP and lateral radiograph of the
humerus demonstrating surgical fixation of
a periprosthetic humerus fracture with the
Utility plate.

Figure 6. Shoulder radiographs at final follow up at 2 years, demonstrating a healed periprosthetic
humerus fracture.
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but also noted a high overall complication rate of 46%,
which was higher in non-operatively treated fractures than
operatively treated fractures.'?

Clinical series and case reports show favorable outcomes
with locking plates in the setting of periprosthetic humerus
fractures. Kobayashi et al. reported successful healing and
functional outcomes with the use of long locking plates in
periprosthetic fractures with stable implants.'” Their study
emphasized the need for plates to extend at least two
cortical diameters beyond the prosthesis in order to reduce
stress risers at the end of the implant and promote union.?!
These techniques follow previously established principles
from lower extremity peri-prosthetic fracture management.

Biomechanical study data largely supports the use of
locking plate fixation over cerclage constructs. Graham
et al. compared locking screws and cerclage wires in
periprosthetic fractures of the hip and noted improved
fixation with locking screws compared to cerclage wires,
suggesting the use of cerclage wires does not provide
optimal fixation.® These findings were also replicated
by Lenz et al., who found bicortical locking screws had
higher strength in lateral loading and torsion compared
to unicortical locking screws, both of which had higher
strength than cerclage wires.”? The use of locking screws
also minimizes the risk that exists with cerclage wire of
entrapping neurovascular structures and results in less
stripping of soft tissues.” Interestingly, these results were
contradicted by Lee et al, who found no difference in the
biomechanical stability of a locking plate with cerclage
wires versus bicortical locking screws in Wright and
Cofield type B periprosthetic fractures.?

In this case report, successful use of the Utility Plate
for the treatment of a periprosthetic humerus fracture in
the setting of a well-fixed stem is highlighted. The plate’s
versatility allows for multiple screw trajectories around the
prosthesis and provides stable fixation across the fracture
site. This technique demonstrates the practical application
of established core principles for periprosthetic fracture
fixation and supports the use of the Utility Plate in complex
upper extremity periprosthetic fractures.

Conclusion

This case reports demonstrates the versatility of the
Utility Plates for fixation and screw placement around
a prosthetic stem that accounts for a variety of fracture
patterns and variable quality of bone stock. While
comparative studies specific to periprosthetic humerus
fractures remain scarce, the growing body of literature
including case series, biomechanical analyses, and expert
opinion establishes locking plate fixation as an acceptable
and a preferred method in the surgical treatment of
periprosthetic humerus fractures. Future prospective

studies and larger patient cohorts are needed to validate
these findings and further refine surgical fixation strategies
in this challenging patient population.
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