
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 occurs in up to 12% of cases [5].
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 
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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 in literature; 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 
implant retention.
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 of implant, bone stock, and patient goals.
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Abstract

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.
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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 as a 
valid treatment option for periprosthetic humeral shaft 
fractures about total elbow arthroplasty. Management depends 
on several factors, such as location, 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

Case 1
A 73-year-old woman presented with an isolated closed 
periprosthetic humerus fracture just proximal to the total elbow 

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 
displaced intra-articular fracture of the left distal humerus.

Case 2
A 65-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
A similar technique was utilized for both cases due to the similar 
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Figure 1: Patient 1 construct model (left), radiograph demonstrating the 
construct intraoperatively (middle), and construct intraoperatively (right).

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

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

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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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.

Case 2 follow-up
At 5 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 5).

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 for revision surgeries [2,3].
Up to 13.5% of total elbow arthroplasties require revision at 
some point [5]. 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 [5]. 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 as bone 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].  Alternat ively,  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 a last 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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Figure 5: Patient 2 anteroposterior radiograph at 1-year follow-up (left) 
and lateral radiograph at 1-year follow-up (right).



www.jocr.co.in

243

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 
without hardware 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 report illustrates 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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