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Periprosthetic Humeral Shaft Fracture about Total Elbow Arthroplasties
Managed with Medial and Lateral Femoral Strut Allografts and Implant
Retention: A Case Report

Elise Ketelaar', Mike McDonald’, James Dietz’

Learning Point of the Article:
This article outlines a novel technique for fixation of periprosthetic humeral shaft fractures about total elbow prosthesis without implant
loosening by providing two case examples using posterior limited contact dynamic compression plating with the addition of medial and
lateral cortical strut allografts and implant retention. Given the limited published data regarding this topic these cases offer a unique and

beneficial fixation method for management of this complex issue.

Introduction: Expanding indications for total elbow arthroplasty in recent years have led to increased occurrence of complications, such as
periprosthetic elbow fracture, which can occur in up to 12% of cases. Several management options for periprosthetic elbow fracture have been

suggested inliterature; however, there is currently no accepted guideline for treatment.

Case Report: We present two cases of periprosthetic humerus fractures without implant loosening multiple years after the index procedures.
They were treated with open reduction internal fixation (ORIF) utilizing a plate with medial and lateral cortical strut femoral allografting with

implantretention.

Conclusion: Two cases of periprosthetic humerus fractures about total elbow arthroplasties were successfully treated with ORIF with medial
and lateral cortical strut augmentation. Treatment for periprosthetic elbow fractures should be tailored to each patient based on factors, such as

stability ofimplant, bone stock, and patient goals.
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Introduction

Total elbow arthroplasty (TEA) is an effective procedure that
has historically been utilized for the treatment of inflammatory
arthropathies, such as rheumatoid arthritis [ 1,2]. In recent years,
indications have expanded to include post-traumatic arthritis,
osteoarthritis, acute distal humerus fractures, distal humerus
non-unions, and reconstruction after tumor resection [1-7].
Elbow arthroplasty produces good clinical outcomes, including
pain relief and functional improvement. TEA is a relatively

uncommon arthroplasty procedure when compared to other
joints; therefore, available literature is limited regarding
management of complications, such as periprosthetic fracture,
which occursinup to 12% of cases [ S ].

Due to the general lack of high-quality evidence, there is no
accepted treatment algorithm for periprosthetic elbow fractures.
Present literature depicts several treatment options for
periprosthetic fractures of the elbow, which include implant
revision, open reduction internal fixation (ORIF), impaction

Access this article online

Website:
WWW.jocr.co.in

Dr. Elise Ketelaar

Author’s Photo Gallery

Ad

Dr. James Dietz

Dr. Mike McDonald

DOI:
https://doi.org/10.13107 /jocr.2025.v15.i09.6084
Address of Correspondence:
Dr. Elise Ketelaar,

'Department of Orthopedic Surgery, Corewell Health, United States, MI
*Department of Orthopedic Trauma Surgery, Munson Health, United States, MI
“Department of Orthopedic Surgery, Henry Ford Health, United States, MI.

Corewell Health Farmington Hills & Dearborn Orthopedic Surgery Residency, United States. 418 W Maxlow Ave Hazel Park, MI 48030,
E-mail: ketelaa3@msu.edu, eliseketelaar22@gmail.com

Submitted: 13/06/2025; Review: 26/07/2025; Accepted: August 2025; Published: September 2025

DOT: https://doi.org/10.13107/jocr.2025.v15.i09.6084
© The Author(s). 2025 Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/),
which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain Dedication waiver (http: //creativecommons.org/publicdomain/zero/1.0/ ) applies to the data
made available in this article, unless otherwise stated.

2025 Journal of Orthopaedic Case Reports| Published by Indian Orthopaedic Research Group




KetelaarE, etal

www.jocr.co.in

Figure 1: Patient 1 construct model (left), radiograph demonstrating the
constructintraoperatively (middle), and constructintraoperatively (right).

grafting, strut augmentation, angle plate osteosynthesis, and
tumor prosthesis [4,8-11]. However, current literature has not
outlined the use of medial and lateral cortical strut allografts asa
valid treatment option for periprosthetic humeral shaft
fractures about total elbow arthroplasty. Management depends
onseveral factors, such aslocation, implant stability, bone stock,
and bone quality [4,8-10]. The purpose of this case report is to
describe two cases of periprosthetic humerus fractures about
total elbow arthroplasties without implant loosening multiple
years after the index procedures. We describe a technique of
ORIF utilizing posterior plate placement with medial and
lateral cortical strut allografts.

Case Report
Casel

A 73-year-old woman presented with an isolated closed
periprosthetic humerus fracture just proximal to the total elbow

Figure 3: Patient 1 lateral (left) and anteroposterior (right) radiographs.

Figure 2: Patient 1 radiographs pre-injury (left) and post-injury
(middle/right).

humeral stem after sustaining a ground-level fall. There was a
fracture of the cement mantle and displacement of the humerus.
She had undergone a TEA 2 years prior due to a comminuted
displacedintra-articular fracture of the left distal humerus.

Case2

A 6S-year-old female with a history of osteoarthritis and
degenerative arthritis of the elbow presented with a left
periprosthetic humeral fracture following a TEA for a previous
distal humerus fracture 4 years prior.

For each patient, no infection or prosthetic loosening had been
documented. Options for treatment were discussed. After
considering the potential risks and complications, both patients
elected to proceed with the surgery.

Technique

Asimilar technique was utilized for both cases due to the similar

Figure 4: Patient 1 radiograph with flexion (bottom middle) and

extension (right). Patient 1 range of motion with flexion (bottom left) and
extension (top left).
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Figure §: Patient 2 anteroposterior radiograph at 1-year follow-up (left)
and lateral radiograph at 1-year follow-up (right).
presentation of the periprosthetic humeral shaft fractures
without implant loosening. A triceps splitting approach was
used. The stability of the implants was tested intraoperatively
and found to be well fixed to the distal fragment. In case 1, the
cement mantle was fractured proximally and was able to be
removed using an osteotome/rongeur. A limited contact
dynamic compression plate was placed in the direct posterior
position. A femoral strut allograft was split into two pieces
longitudinally and placed medial and lateral to the plate and
secured in place utilizing multiple cables (Fig. 1). Both patients
were allowed to perform active and passive range of motion as

tolerated, but were made non-weight-bearing.

Case 1 follow-up

At 6 weeks post-operatively, the patient’s incision was nicely
healed with minimal swelling. Range of motion was 15° short of
full extension, with flexion up to 130°. There was no restriction
of pronation or supination. Anteroposterior and lateral X-ray
views showed good alignment and no signs of hardware failure.
Unfortunately, the patient was unable to complete subsequent
follow-up due to death from unrelated reasons. See Figures 2-4.

Case2 follow-up

At S months, the patient’s incision was healed nicely. They were
able to achieve 20° short of full extension and flex up to 120°.
Pronation and supination were near the full range of motion.
Sensation was intact with 5/5 strength in wrist, finger, and
thumb extension. Anteroposterior and lateral X-rays showed
proper consolidation of the fracture. At 1-year follow-up, the
patient was able to use her arm and did not note any new
problems. The left arm showed well-healed incisions with a
similar functional range of motion. Anteroposterior and lateral
X-rays confirmed proper consolidation of the fracture (Fig S).

Discussion

TEA has become increasingly common in recent years due to
expanding indications [1,2]. As previously mentioned, these
include: post-traumatic osteoarthritis, acute distal humerus
fractures, distal humerus non-unions, and reconstruction after
tumor resection [1-7]. Expanding indications for TEA has
resulted in an increased prevalence of this procedure, leading to
increased need forrevision surgeries [2,3].

Up to 13.5% of total elbow arthroplasties require revision at
some point [S]. Many complications leading to implant failure
have been documented, the most recognized of which include
implant loosening, periprosthetic fracture, implant failure,
infection, triceps repair failure, and nerve palsy. Aseptic
loosening may account for up to 38% of revisions, deep
infection 19%, and periprosthetic fractures 12%. While aseptic
loosening rates are lower for linked prostheses, there is no
difference in infection and periprosthetic fractures between
linked and unlinked prosthesis [S]. Data indicates that the
majority of periprosthetic fractures occur in the setting of pre-
existing loosening and the majority of prosthesis is loose at the
time of revision [12].

Periprosthetic fractures around total elbow arthroplasties
provide many unique challenges. Patients who experience
periprosthetic fractures typically have poor bone quality,
resulting in challenging management options. The elbow is a
non-weight-bearing joint; therefore, principles of the hip and
knee are not directly applicable. This is due to the fact that the
elbow undergoes relatively more torsional load; thus,
prioritizing torsional stability is essential in TEA. Many
techniques for revision of periprosthetic fractures of the elbow
have been proposed, depending on factors, such asbone quality,
remaining bone stock, location of fracture, and stability of the
prosthesis [4,8-10,12,13]. Strut allografts are useful particularly
in the upper extremity where bone stock is limited [13].
Sanchez-Sotelo et al. [9], 2002 describe 11 periprosthetic
fractures around a loose humeral component treated with
revision arthroplasty and strut allograft augmentation, which
resulted in high union rates and implant survival. Admittedly,
these studies had 4 out of 14 patients demonstrate non-union,
persistent loosening, or recurrent fracture, leaving room for
improvement [9]. Alternatively, angle plate stable
osteosynthesis may be utilized with or without evidence of
prosthetic loosening, which was demonstrated in Fang et al,,
2017 [10]. In cases of insufficient bone stock, strut
augmentation with osteosynthesis may be the best option [11].
Finally, tumor prosthesis can be utilized as alast resort [9].

Our cases demonstrated two displaced periprosthetic distal

third humeral shaft fractures without loosening. Due to the
stability of the implants, treatment included ORIF utilizing a
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limited contact dynamic compression plate in the posterior
position with medial and lateral cortical strut allograft
augmentation and implant retention. No revision of either
prosthesis was performed. Although one of the patients had
limited follow-up, both achieved a functional range of motion
withouthardware failure.

Conclusion

In this paper, the authors reported on the presentation of two
cases of periprosthetic humerus fractures about total elbow
arthroplasties without implant loosening, which were
successfully treated with ORIF with medial and lateral cortical
strut augmentation. This case reportillustrates that without the
presence of implant loosening, periprosthetic elbow fractures
can be managed with ORIF and cortical strut augmentation
without the need for implant revision. This case report further

demonstrates the importance of tailoring treatment of
periprosthetic elbow fractures to fit each individual patient
based on factors, such as location of fracture, stability of the
implant, quality of bone stock, and patient goals.

Clinical Message

Present literature depicts several management options for
periprosthetic elbow fracture; however, to date, there is no case
report available depicting the use of medial and lateral cortical strut
allografting with retention of implants. This case report
demonstrates a novel treatment option for the management of
periprosthetic elbow fracture, with successful consolidation of the
fractures and improved functionality for both patients.
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