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Introduction 

Fractures of the distal humerus, particularly in the 
elderly population, are a challenging clinical entity that can 
signiϐicantly impact the quality of life [1,2]. Different treatment 
options have been used including open reduction and internal 
ϐixation, which is the standard approach for these injuries, 
total elbow arthroplasty, and resection arthroplasty with 
facial interposition [3]. Severe articular destruction coupled 
with osteoporosis further raises the level of complexity in 
the management of these fractures. Hemi-arthroplasty of the 
elbow is a surgical approach that involves replacing only the 
humeral side of the elbow joint, leaving the ulna side intact. 
Despite the growing popularity of this procedure, there is still 
a lack of consensus regarding humeral hemi-arthroplasty in 
managing distal humerus fractures [4-6]. This paper aims to 
provide a comprehensive review of the available literature 
on hemi-arthroplasty for distal humerus fractures and to 
demonstrate the beneϐits of this surgical approach. We will 
examine the outcomes of this surgical approach in terms 
of pain relief, restoration of function, range of motion, and 
complications. The study will provide additional insights 
into the effectiveness of hemi-arthroplasty of the elbow for 
distal humerus fractures, which can aid in improved clinical 
decision-making and patient care. 

Case 
Informed consent was obtained from the patient for 

treatment and teaching purposes. The patient is a 71-year-
old female, with a few comorbidities but a history of 
osteoporosis. Who presented to the emergency department 
to evaluate left upper extremity pain. She gave a history of 
a ground-level fall that occurred just before her arrival and 
related to accidentally tripping and striking her left elbow 
against the ground. She denies hitting her head or losing 
consciousness and did not have any additional injuries. The 
patient reported experiencing constant pain in her left elbow 
that was exacerbated by elbow movement. She denied chest 
pain, neck pain, or back pain and was otherwise healthy. 

During the physical examination, we found swelling and 
tenderness around the patient’s left elbow. There were no cuts 
or scrapes on the skin. The elbow’s active and passive range of 
motion was impossible due to pain and protective guarding. 
The patient also experienced mild discomfort over their left 
distal radius, but there was no visible deformity. The range 
of motion in their left wrist was normal, and there was no 
tenderness in their left shoulder. We found no abnormalities in 
the right upper or lower extremities. The patient’s neurological 
examination of the left upper extremity was normal for 
the musculocutaneous, radial, ulnar, and median nerves. 
 
Radiographs of the left elbow included a PA and lateral 
and oblique projections, demonstrated severely displaced, 
comminuted, and intra-articular fractures trochlea and 
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capitellum of the distal humerus (Figures 1,2). The patient 
was also noted to have generalized osteopenia. 

Hospital course

In the ED, after her initial evaluation, an orthopedic 
consultation was obtained and the patient underwent an 
attempt at closed reduction of the fracture and application of 
a splint for immobilization. A detailed CT scan was obtained 
of the left elbow which included a 3D reconstruction of the 
injury for further scrutiny. 

Various treatment options were discussed with the patient 
which included nonoperative and operative options. For this 
patient, we felt that early surgical intervention was in her 
best interest. Due to the nature of her injury, her history of 
osteoporosis, and the fact that this was her nondominant 
extremity, we felt that a hemiarthroplasty was in her best 
interest which would allow for early return of function and 
pain relief.

The following day, the patient was taken to the operating 
room and a hemiarthroplasty of the left elbow was performed. 
“The primary indication for elbow hemi arthroplasty (EHA) 
based on the bulk of the literature is an un-reconstructable 
acute distal humeral fracture in an older active patient” [7]. 
This decision is best made intra-operatively. 

Technique and intraoperative decision making 

An inter-scalene regional block was obtained for the 
extremity and a general anesthetic was established. The 
patient was placed into a lateral position, allowing easy access 

to the image intensiϐier for intraoperative X-rays. A posterior 
approach to the elbow was performed after the tourniquet 
was elevated. The ulnar nerve was dissected out and away 
from the cubital tunnel and protected with a Penrose drain. A 
chevron osteotomy was performed to allow for reϐlection 
of the triceps tendon and the extensor mechanism of the 
elbow. After the triceps tendon was reϐlected, the comminuted 
distal humerus was exposed. A careful evaluation was 
performed at this time to determine if an open reduction and 
internal ϐixation were an option. Still, as the initial radiographs 
demonstrated, the hemiarthroplasty was a better option 
for this patient. The fracture fragments were removed in a 
piecemeal fashion. The collateral ligaments were tagged for 
easy identiϐication. A transverse osteotomy was performed 
just above the level of the olecranon fossa with an oscillating 
saw. The humeral canal was then prepared for prosthesis. The 
level of the prosthesis was also determined. This is critical 
to restore normal myofascial tension for the musculature of 
the elbow. After the appropriate broaching and reaming, the 
humeral trial was inserted, and intraoperative X-rays were 
obtained. Final adjustments are made as necessary. The ulna 
lateral collateral and medial collateral ligaments are tagged 
with Fiber wire suture. The actual prosthesis is then inserted 
after the wound has been irrigated thoroughly. Cement is used 
to set the prosthesis at the appropriate height. The collateral 
ligaments are attached to the center of rotation. Additional 
supplemental sutures are placed along the pillars of the 
prosthesis for additional support and stabilization of the soft 
tissue sleeve. The osteotomy is then repaired with either plate 
or tension band ϐixation. 

Postoperative course 

A short course of immobilization for 2 to 3 weeks with the 
elbow at approximately 90 degrees is appropriate. A range of 
motion and rehabilitation program is then initiated. 

The patient attended occupational therapy frequently to 
work on a range of motion, reduce the pain and improve the 
function of the left upper extremity. 

A year after the procedure was performed, she was noted 
to be able to extend her elbow to 0 degrees and ϐlex to 130 
degrees, actively. She has full pronation and full supination. The 
patient was pain-free with no signs of instability and could 
perform her usual activities of daily living. She was given a 
permanent lifting restriction of 15 – 20 lbs Figures 3,4. 

Discussion 
Various treatment options have been used to address 

fractures of the distal humerus in the elderly population as 
far back as the 1940 s and 1950 s including non-operative 
treatment, which involves immobilization and range of motion 
to restore function [8-10]. Operative treatments include open 
reduction and internal ϐixation, which is the time and true 
gold standard for managing these injuries [5]. Total elbow 

A B

Figure 1: A and B: Demonstrates PA and Lateral injury radiographs of the patient.

A B

Figure 2: A and B: Are the radiographs 2 weeks after surgery.
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replacement is another consideration that is commonly used 
in elderly patients [6]. Arthrodesis and resection arthroplasty 
with or without facial (or other) interposition are salvage 
procedures that are rarely employed but may be a reasonable 
option in complex cases such as infection [11,12]. 

Distal humerus fractures are common injuries in the elderly 
population, and these fractures can signiϐicantly impact the 
quality of life. Treating these fractures is often challenging, 
and the optimal management strategy remains controversial. 
Although osteosynthesis has been the gold standard recently, 
hemiarthroplasty has emerged as a viable surgical option for 
elderly patients with fractures involving the articular surface 
of the distal radius. 

Hemiarthroplasty of the elbow involves the replacement 
of the distal humerus, leaving the ulna relatively intact 
(without a prosthesis). The procedure can be performed with 
or without an olecranon osteotomy. The primary beneϐit of 
this procedure is that it provides immediate pain relief and 
restores joint function [13]. Moreover, it avoids an early range 
of motion after a short period of immobilization, which helps 
to prevent complications such as stiffness with a limited range 
of motion [14]. 

Studies have shown that hemiarthroplasty provides 
excellent pain relief and functional outcomes in elderly 
patients with distal radius fractures involving the articular 
surface [11,15,16]. In a recent study, patients who underwent 
hemiarthroplasty had signiϐicantly better wrist function 

and range of motion than those who underwent other 
surgical procedures. Moreover, they reported higher overall 
satisfaction with their recovery. Studies also showed that 
hemiarthroplasty had a lower complication rate than total 
joint replacement. 

There is a distinction that needs to be made between 
ulnohumeral hemiarthroplasty and distal humeral 
replacement. Both terms have been used interchangeably 
throughout the literature, still the former involves retention 
or preservation of the epicondylar region of the distal 
humerus and the latter involves a more proximal resection 
with excision of these structures. In this clinical case, the distal 
humerus was replaced with reattachment of the surrounding 
soft tissues the supporting collateral ligaments. 

There are ethical considerations that need to be 
addressed. Although hemiarthroplasty and distal humeral 
replacement procedures have been used clinically, this 
procedure is considered to be an off-label procedure since it 
has not been approved by the Food and Drug Administration 
(FDA). Special consent needs to be obtained from the patient 
before performing the surgery. The option to perform an EHA 
must be reserved for the surgeon intraoperatively. If ϐixation 
is noted to be suboptimal, then consideration for performing 
the hemiarthroplasty should be considered. Moreover, 
preoperative evaluation including radiographs and details CT 
studies do not always give a complete clinical picture. Some 
factors are not immediately apparent, and therefore it is 
important for the surgeon to be prepared to perform this 
procedure as a salvage option if needed. The advantage of 
surgery is to preserve the bone stock and to improve the 
functionality of the elbow and upper extremity before the 
patient requires a total elbow replacement which has severe 
post-operative restrictions such as lifting no more than 2 
pounds for the upper extremity. Generally speaking, we place 
a weight-lifting restriction on the patients to no more than 10 
pounds for the upper extremity after this procedure. 

Conclusion 

In conclusion, hemiarthroplasty is a viable surgical option 
for elderly patients with distal humerus fractures involving 
the articular surface when osteosynthesis is not possible i.e., 
an un-reconstructable fracture. It provides immediate pain 
relief and restores joint function while avoiding the need 
for extensive surgery involving the ulna. While total elbow 
replacement may be appropriate for more severe injuries 
or pre-existing degenerative joint disease, hemiarthroplasty 
provides another option with a low complication rate. 
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