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Avoiding Complications in Shoulder 
Arthroplasty

Patrick Denard, MD
Medford, OR
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General

• Infection

• Hematoma
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Procedure Specific

TSA

• Instability/Rotator Cuff

• Glenoid Loosening

RSA

• Instability

• Scapular spine fracture

• Scapular Notching
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General

• Infection

• Hematoma
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Infection: Pre-screening

• Ramos et al. 
– 14K Total joints & Spine

• 18% screened positive and treated
– 4.4% infection MRSA positive
– 2.4% in negative group
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Pre-Surgery Skin Prep/Wash

• Sethi
– 5% Benzoyl Peroxide 48 hrs (5 applications)

• 6%  positive after skin prep vs. 29% in historical 
reports

• Murray et al. 
– Chorahexadine cloth

• Coag neg staph 30% vs 70% (p = .001)
• P. Acnes 46% vs. 58% (p = .32)
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Skin Prep

• Anterior shoulder 95% prior to prep
– 31% Betadine
– 19% Duraprep
– 7% Chloraprep

• Coag-neg Stap
– Lower with Duraprep and Chloraprep

• P Acnes 
– No difference
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Skin Prep

• 42% prior to prep
• 14% after prep (Chloraprep)
• 52% dermal swabs
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Skin Prep

• Skin wipe with 3% Hydrogen 
Peroxide prior to Chloraprep
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Adhesive Drapes

• Cochrane Review 2015
– Any adhesive = higher risk (RR 1.2)
– Iodine = no difference

11

Operative hoods

• Der Tavitian et al. 50 TKAs
– No difference

• Tayton et al. 65,000 TKAs
– Possible increase
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Laminar Flow

• Tayton et al. 65,000 TKAs
– Possible increase

• Singh et al. UK joint registry
– No difference

13

Skin Knife

• Positive cultures:
– Skin blades: 15.3% 
– Inside blades: 10.8% 
– Control: 6.4% 
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Glove Perforation

• Carter et al.  TKA and THA
– 3.7% primary surgery
– 8.9% revision surgery

• Makama et al. RCT single v. 
double-glove
– 15% perforation in single
– 1.2% double
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Vancomycin Powder
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Betadine Irrigation

• Group A: Gent irrigation
• Group B: Betadine
• Group C: Betadine + Vanco
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Surgical Time

• Namba et al. 56K TKAs
– 9% increase per 15 min increment

– Other factors
• BMI> 35
• Males
• DM
• Posttraumatic
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Antibiotic Cement

• 3% without
• 0% with antibiotic cement
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Closure/Dressing

• Staples v. Subcuticular
– No difference multiple studies

• Improved satisfaction with sub Q

• Silver impregnated dressing
– Bowler et al. 

• Efficacy vs. P. Acnes

– Cochrane review
• Inconclusive
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General

• Infection

• Hematoma

21

Tranexamic Acid

22

Procedure Specific

TSA

• Glenoid Loosening

• Instability/Rotator Cuff

• -> Anatomic Reconstruction
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3 Rules for Anatomic Reconstruction

• Humeral Head:
– Restore COR

• Glenoid:
– Evidence-based reconstruction
– Preservation of subchondral bone

• Soft tissue:
– Get the Subscapularis to heal
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• Medial calcar

• Lateral cortex below GT

• Medial GT
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Restoration of COR
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Avoid This!
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• Nonanatomic head 
6.6 x more likely to 
lead to revision
– Survival 8 yrs when 

nonanatomic
– Survival 13 yrs when 

anatomic
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Glenoid Loosening
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Pegged vs. Keel – Is there  a Difference?
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AOA Registry
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33

Causes of failure in TSA
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Addressing the Subscapularis

Tenotomy
Peel Osteotomy
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Balanced Force Couples & Rocking Horse
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• 41 TSAs with tenotomy 
approach
– 67% abnormal belly press/lift off
• 92% had reduced subscapularis 

function (shirt tuck)
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• 43 Osteotomies vs. 44 Peels

• No difference in:
– Postop strength
– ASES
– WOOS
– Healing (Follow-up Study)
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• 188 patients
– No difference in ASES
– ER higher in Peel group 

• But…
– NO Data on Internal Rotation
– NO Data on Healing
– 24 surgeons…
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53%    vs.     90%  Healing
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• 32 peels vs. 28 LTOs
– 1 year retrospective

• WOOS 82 peel vs. 92 LTO (p = .05)

• Ultrasound
– 12.5% abnormal peel vs. 0% LTO (p = .12)

• Abnormal patients did worse
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• 46 peels vs. 44 LTOs, mean 4 year follow-up

• Lift-off
– Normal 70% Peel vs. 91% LTO (p = .01)

• Function
– SST higher and DASH improved in LTO group
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Healing Belly Press 
Negative

Shirt Tuck 
Difficult

Tenotomy 76% 67% 42.5%

Peel 84% na na

LTO 93% 79% 15.3%
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Summary

• Subscapularis function after TSA is critical

• Biomechanical evidence favors LTO

• Clinical evidence for healing & function is mixed, but slightly favors:
– LTO > Peel > Tenotomy

• Limitations of LTO 
– Reproducibility 
– Stemless repair
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Pearls
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• RCT of Rehab after TSA with LTO
– 4 weeks sling 

• Immediate Passive motion
• Hand/Wrist/Elbow only, Then ROM at 4 weeks

• No differences in ROM by 3 mos

• Healing
– 82% immediate
– 96% delayed
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Reverse Shoulder Arthroplasty

• Instability

• Scapular spine fracture

• Scapular Notching
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• 10 year period
– 28 of 1055 (2.7%) - > 19 with follow-up

• 14 Early (<3 mos)

• 5 Late

• Most were Men (60 & 80%)

• Prior surgery (63%)

• 2 Categories
– Inadequate soft-tissue tension (Early)

– Liner wear (Late)
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Soft-tissue Tension

• Gutierrez et al.
– Socket depth most important

• But beware impingement

• Other factors:
– Glenosphere Size
– Inferior Tilt
– Lateralization
– Arm Lengthening
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• 11/119 RSAs (9.2%)

• Men

• Subscapularis repair

• 45% a thicker polyethyelene was 
inadequate
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Reverse Shoulder Arthroplasty

• Instability

• Scapular spine fracture

• Scapular Notching
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• Osteoporosis in 30%, OR 1.97

• 14 of 16 occurred from a screw tip
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• 9/206 (4.4%) with superior 
screws

• 0/112 (0%) with only inferior 
screws
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Prelim Study

• Multi-center Study -532 Cases
– PD 231 cases
–MF 199 cases
– AL 102 cases
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Onlay v. Inlay

Onlay Inlay
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Results

No Fracture

N=400

Scapular Spine 
Fracture

N=26
P value

AHD (m m ) 33.7 (±9.1) 37.4 (±8.7) 0.021

Center of 
rotation offset 

(m m )
13.2 (±6.6) 14.1 (±6.8) 0.489

Hum eral 
lateralization 

(m m )
53.9 (±7.0) 52.8 (±8.0) 0.362

• 11.9% Onlay stem vs. 4.7% Inlay stems 
(p = .043)
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Reverse Shoulder Arthroplasty

• Instability

• Scapular spine fracture

• Scapular Notching
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Scapular Notching

• 50-96% at 31 to 84 months with classic Grammont prosthesis
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69

Adduction Deficit
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• 76 patients, 5 year min follow-up
• 94% survival at 5 years
• 9% notching (all grade 1)
• No baseplate failures
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155 vs. 135
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Summary

• General and procedure-specific complications to avoid

• Focus on restoration of anatomy
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