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Total Elbow Arthroplasty



Elbow Arthroplasty Indications have changed 
drastically…..



Elbow Arthroplasty



Complications
● Soft tissue complications, infection 
● Instability - higher constraint
● Aseptic loosening, bone loss
● Bushing wear
● Triceps insufficiency

○ triceps-on approach, complication more common in RA, but 
still readily present in FX



Alternatives
• Arthritic

• Open or arthroscopic 
capsular release and 
synovectomy

• Interposition graft
• Fracture

• ORIF 
• Distal humeral 

replacement (not 
available in US) 





Background

● Fully constrained with metal-metal hinge rarely used 
due to high rates of loosenings

● 1st gen semiconstrained prosthesis modified to allow 
for greater articulation, 8 degrees of varus-valgus laxity 
and 8 deg IR/ER consistent with normal elbow ROM
○ Pin placed across distal humerus component 

through polyethylene bushings
○ Anterior extension added to humeral component for 

posterior stability
● Purpose - report long-term results of 2nd-gen 

semiconstrained elbow arthroplasty design in patients 
with rheumatoid arthritis



Study Design
● Retrospective review between 1982-1988 of 68 elbows of 64 

patients with RA and refractory pain (91%) or limited motion
● Implant: Semiconstrained modified Coonrad implant (Zimmer).

○ Exception: resurfacing device Pritchard Mark II (DePuy) in patient <35yrs with 
good bone stock 

● Performance index measured preop and postop 
○ Pain (max 45 pts), Motion (20 pts), Stability (10 pts), Daily function (25 pts)

● Radiographs classified as follows
○ I - no changes, osteoporosis II -  articular narrowing
○ III - joint alteration IV - gross destruction



Results ● Soft Tissue and Nerve Management 
○ Release triceps from olecranon along with anconeus. 
○ Translate the ulnar nerve anteriorly.

● Implant and Fixation Technique
○ Use intramedullary injecting system for cement insertion 

in both components.
○ Place a bone graft between the anterior extension of the 

implant and the distal humerus.
○ Secure pin between two-part device with a splint ring.
○ Reattach the triceps through crisscrossed and transverse 

drill channels with the elbow at 90 degrees.



Results (mean follow-up 3.8yrs)

● Complications: 15 pts (22%) and 6 reoperations

Infection (4), intraop condylar fx (4), Ulna fx distal to 
prosthesis after fall (2), Supracondylar fx (2), persistent 
ulnar paresthesia (2), avulsion of triceps insertion (1)



Conclusions
● Semiconstrained TEA for rheumatoid arthritis offers 

excellent long-term results 

● Selection of pts for semiconstrained elbow arthroplasty 
limited by bone stock and stability present

● Loose articulation of semi-constrained design provides 
stability and allows muscles and ligaments to absorb 
valgus-varus and axial forces, reducing stress on the 
bone-cement interface.
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Background

• Distal humerus ORIF complication rates high with approximately 25% 
of patients unsatisfied

• TEA has not been considered as an option for the treatment of 
comminuted fractures of the distal humerus, primarily because the 
outcome is unpredictable

• Long-term follow-up of TEA for an acute fracture of the distal humerus 
are not available

• TEA shown to be viable option for post-traumatic deformities of the 
elbow in some patients > 60 years old



Study Design
• Retrospective review Nov 1982-October 1992
• 20 carefully selected patients (21 elbows) with distal humerus fractures of 125 

patients (129 elbows)
• Only performed in the absence of any suitable alternative treatment

• Indications: extensively comminuted acute fracture of the distal aspect of the 
humerus (9 patients, 10 elbows) with destruction of the articular surface due to 
RA, and comminuted intra-articular fracture in patients older than 65 years old 
(11 patients)

• Having RA did influence treatment choice (RA is a disease of joints that usually is 
treated with replacement arthroplasty)

• Average age: 72 (48-92); Average age of all 125 patients: 49
• Average time to surgical fixation was 7 days
• Average follow-up 3.3 years



Results

• All implants intact at last follow-up
• All implants were cemented
• All patients has a flexion contracture ranging from 5-45 degrees
• 15 elbows with excellent results, 5 with good results, 1 inadequate data for Mayo elbow 

performance score (45 for pain, 25 for function, 20 for motion, 10 for stability - 
excellent > 90, good 75-90)

• Average post-op ROM 25-130
• Complications: 1 revision, 3 ulnar neuropraxia, 1 reflex sympathetic dystrophy, 1 PE 

POD1, 1 CVA intraop, 1 MI intraop, 1 superficial wound infection, 1 fibrous non-union
• 1 revision TEA 20 months post-op for fracture of ulnar component during a new fall



Conclusions

• TEA can be alternative form of treatment for severely comminuted fracture of distal 
humerus in older patients even in the presence of RA

• However, experience with TEA should be considered a prerequisite for a surgeon 
performing the operation

• 21 procedures were performed during an 11-year period emphasizes the strict criteria 
for selection





Background

• At the time distal humerus fractures accounted for 2% of adult fractures
• Treatment options including Osteosynthesis, ORIF, and nonoperative all provided 

suboptimal outcomes and complications
• secondary to poor fracture patterns, patient characteristics, and postoperative 

therapy programs 
• Complications included hardware failure, heterotopic ossification, nerve 

entrapment, posttraumatic arthritis and non/malunion were common in all ages 
• Previous studies demonstrated that women > 65 y/o with intraarticular distal humerus 

fractures have suffered the worse postoperatively
• Purpose: To compare ORIF with TEA for intraarticular distal humerus fractures in 

women older than 65 y/o



Study Design

• Retrospective study at a single Level 1 Trauma center
• 24 Females (24 elbows) > 65 y/o with distal humerus fractures were 

selected from the trauma and total joint registry 
• 12 elbows in the ORIF group, 12 elbows in the TEA group
• All fractures were identified as a 13.C2 or 13.C3 OTA classification
• No fractures were open or had neurovascular compromise

• ORIF elbows were treated by a traumatologist, TEA elbows were 
treated by a shoulder & elbow surgeon

• At least 24 months of follow-up



Study Design

ORIF Group
• Average age of 74 y/o (65-86)
• Four 13C2 and Eight 13C3 fractures
• Time to surgery: 2 days (1-5)
• 3 patients had osteoporosis
• 10/12 elbows required olecranon 

osteotomy
• The remaining 2 utilized 

triceps-sparing approach

TEA Group
• Average age of 72 y/o (65-88)
• Four 13C3 and eight 13C with 

rheumatoid destruction that 
prevented further classification 

• All patients had osteoporosis 
• Time to surgery: 8 days (2-30)
• All used semiconstrained, 

cemented Total elbow implant by 
Zimmer

Outcomes:
 Mayo elbow performance score, pain, patient satisfaction, Arc of flex/ext, and complications 



Results
ORIF Group

• Average follow-up: 57 months (2-78)
• Operative time: 150 mins
• Mayo elbow performance score: 4 excellent, 4 good, 1 fair,  3 poor

• Fair: secondary to postoperative infection that required I&D
• Poor: all 3 were from fixation failure that required revision to TEA

• these patients were removed from follow up as they were not 
considered in the primary TEA group

• Avg ext: 30 deg (10-50), avg flex: 110 deg (80-120), avg arc: 100 deg 
(90-120)

• Avg Mayo score: 87.7 points
• excluding revision patients

TEA Group
• Average follow-up: 45 months (24-72)
• Operative time: 90 minutes
• Mayo elbow performance score: 11 excellent, 1 good

• No revisions of implant
• Complications: uncoupled prosthesis, hematoma, I&D for superficial 

infection

• Avg ext: 15 deg (0-30), avg flex: 125 deg (110-130), avg arc: 113 deg 
(100-130)

• Avg Mayo score: 95.0 points
• no exclusions



Conclusions
• Patients treated with TEA scored higher on the 

Mayo score than the patients successfully treated 
with ORIF

• However, outcomes of distal humerus fractures in 
patients treated by ORIF and TEA demonstrated 
either can restore function and provide pain relief

• TEA was preferred for comminuted and displaced 
intra articular fractures in older women with 
comorbidities

• ORIF was preferred for patients with adequate 
bone stock and without comorbidities

• Conclusions of this study were limited due to 
the small sample size and to 67% of TEA 
patients having RA





Background
• ORIF w/ plate fixation gold standard for displaced intra-articular distal humerus fx. in 

young pts.
• Elderly pts. had less predictable outcomes d/t numerous factors

• Primary TEA showed to be a viable tx opt. for older patients but recommendations 
were based only on retrospective reviews from single institutions. 

• Prospective RCT comparing functional outcomes, complications and reoperation rates
• Purpose: Compare effectiveness of ORIF w/ primary TEA for the treatment of 

displaced, comminuted intra-articular distal humerus fractures in elderly pts. (>65yrs.)
• Primary outcome measures - reoperation rate
• Secondary outcome measures - pt. function using the Mayo elbow performance score 

(MEPS) and the Disabilities of the arm, shoulder and hand instrument (DASH)



Study Design
• Prospective, randomized, double blinded RCT - 4 academic centers 
• Inclusion criteria: age > 65, displaced comminuted, intra-articular fracture of the distal humerus 

and closed or gustilo grade I open fractures tx. w/in 12 hrs of injury. 
• 42 pts. randomized 

• 2 died before f/u, were excluded
• 5 pts in ORIF were converted to TEA d/t extensive comminution
• 15 pts (3 men 12 women) w/ mean age of 77 in ORIF
• 25 pts (2 men 23 women) w/ mean age of 78 in TEA

• Baseline demographics for mechanism, classification, comorbidities, fracture type, activity 
level and ipsilateral injury were similar between the two groups.

• Metrics studied: 
• Primary outcome - reoperation rate
• Secondary outcome - pt. outcome

• MEPS and DASH scores taken at 6 wks. 3 mths. 6 mths. 12 mths. and 2 yrs. 
• Complication type, duration, management and treatment requiring reoperation were 

recorded.
• Intention to treat analysis and on-treatment analysis were used on pts who were randomized to 

ORIF but converted to TEA intraoperatively.



Results
• Operation time averaged 32 minutes less in TEA group in 

comparison to ORIF (p=.001).
• Patients who underwent TEA had better MEPS at 3 mths., 6 

mths., 12 mths., and 2 yrs, which was statistically 
significant.

• Patients who underwent TEA had better DASH at 6 wks. 
and 6 mths. but not at 12 mths. and 2 yrs.

• Mean flexion-extension arch
• 107 for TEA and 95 for ORIF (p =0.19)

• Reoperation rates (not sig)
• 3/25 (12%) for TEA and 5/15 (27%) for ORIF



Conclusions
• TEA for treatment of comminuted intra-articular distal humerus fractures showed more 

predictable and improved 2 yr. function outcomes compared to ORIF based on 
MEPS.

• DASH scores were better in the TEA in the short term, but not statistically different at 
2 yrs f/u.

• Trends showed that TEA may result in decreased reoperation rates and improved 
ROM, but did not show to be statistically significant in the study.

• Weakness: Smaller sample size and only a 2 year f/u.
• Elderly pts. have an increased baseline DASH and appear to accommodate to 

objective limitations in function with time. 
• TEA is a preferred alternative for ORIF in elderly pts. w/ complex distal humerus 

fractures that are not amenable to stable fixation w/ ORIF. 
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