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Revision: main factors

Italia 2022



Antuna 2001 Williams 2007

Modified:

• Type I: central 

a) Contained (V+)

b) Uncontained (V-)

• Type II: peripheral

a) Symmetric

b) Asymmetric

• Type III: combined

a) Symmetric

b) Asymmetric

Glenoid wear in revision



Page 2009

• Type 1: contained 

ü an intact glenoid rim and vault wall

• Type 2: uncontained but can be converted 

to containable

ü an intact rim but a vault perforation

• Type 3: uncontainable 

ü a deficient rim and vault

Glenoid wear in revision



Gupta & Seebauer 2018

Glenoid wear in revision

• Centric defect
Ø C1: Shallow (depth <50% of AP 

glenoid diameter)

Ø C2: Deep (depth >50% of AP 

glenoid diameter + stable vault)

Ø C3: Cavitary (C2 + unstable 

vault)

Ø C4: Destructive



Glenoid wear in revision

• Eccentric defect
Based on size
Ø E1: small or shallow
Ø E2: medium (<30% of the glenoid bone 

stock)
Ø E3: large (30%-60% of the glenoid bone 

stock)
Ø E4: massive (>60% of the glenoid bone 

stock)

Based on location
Ø Anterior (A)
Ø Posterior (P)
Ø Inferior (I)
Ø Superior (S)

Gupta & Seebauer 2018



Hernandez-Ortiz EG, Christmas KN, Simon P, et al.
Improving preoperative planning of revision surgery after previous anatomic total shoulder arthroplasty.
J Shoulder Elbow Surg. 2019 Jun;28(6S):S168-S174

• 165 failed TSA

• 3 different evaluations

Ø X-rays

Ø Intraop videos

Ø Explants analysis

Radiographic evaluation of glenoid loosening in patients undergoing revision of TSAs

often differs from intraoperative findings

• 40% false-positive

• 17% false-negative

X- Rays:

NOT ACCURATE!!!



Single-stage revision: hemi

Ø Fracture sequelae

Conversion to RSA
Ø w/wo bone graft

Preoperative assessment
of glenoid wear

CT scan: reliable planning



Single-stage revision: TSA

ØRotator cuff failure

ØGlenoid component loosening

Conversion to RSA
Ø w/wo bone graft

Intraoperative assessment
of glenoid wear

CT scan: unreliable planning 
for glenoid wear



Single-stage revision: RSA

Indications:

• Aseptic component loosening

• Fragile patients

Ø Low grade infections

CT scan: unreliable planning
due to metal artifacts



Single-stage revision: RSA

• Instability

Ø Lateralization / Distalization

üLarger glenosphere

üMultiple liners: “tower of terror”

Ø Humeral retroversion

üModular system (?)



Single-stage revision: RSA

• Insufficient bone stock after component removal

Ø Conversion to hemi

Ø Conversion to two-stage



Two-stage revision

Mandatory CT scan planning before reimplantation!



Pre-reimplantation CT scan

• Main goals

Ø Glenoid

üStable baseplate fixation

ü Joint line restoration

Ø Humerus

üHumeral length

üTuberosities restoration  



Glenoid planning

• Stable baseplate fixation

Ø50% rule

üa minimum of 30%-50% of the baseplate or the baseplate bone graft composite 

should be resting on the native glenoid vault

ü50% of central peg in native scapula 

üminimum of 2 opposite locking screws in native scapula

Gupta & Seebauer 2018



Glenoid planning

• Stable baseplate fixation

ØAlternate central line

Frankle 2009, Smith 2024



Glenoid planning

• Joint line restoration

Øassociation between prearthropathy scapular anatomy and shoulder osteoarthritis

Verhaegen 2021

• 110 healthy shoulder

• 117 osteoarthritis

Statistical Shape Model (SSM) of the scapula



Humerus planning

• 1st implant features

ØVersion

Ø Inclination

Ø Sizing

ØCement

• Removal strategies

ØHumeral window Sperling 2005

ØVertical osteotomy Van Thiel 2011

ØRouter bit extraction Kang 2019



• Pectoralis major tendon

Ø Average distance PEC       top of the humeral stem (onlay): 4 cm

Ø Average distance PEC       top of the humeral stem (inlay): 5 cm

Boilaeu 2017

• X-rays/CT contralateral side

MacDonald 2023 

Humerus planning

Stem height



• Bone deficiency proximal to the Pec Major 

insertion (<6 cm)

Ø APC

• Bone deficiency below the Pec Major insertion 

but proximal to Deltoid insertion (6–14 cm)

Ø APC

Ø Modular design

Ø Custom implants

Humerus planning

Stem height & tuberosities management

Goldman 2020



Werthel JD, Walch G, Vegehan E, et al.
Lateralization in reverse shoulder arthroplasty: a descriptive analysis of different implants in current practice.
Int Orthop. 2019 Oct;43(10):2349-2360.

• 22 implants

• Global lateral offset

Ø 13.1 – 35.8 mm

< 18.1

< 23.1

< 28.1

< 33.1

D

E

S

I

G

N 



Schick S, Elphingstone J, Murali S, et al. 
The incidence of shoulder arthroplasty infection presents a substantial economic burden in the United States: a 
predictive model.
JSES Int. 2023 Apr 11;7(4):636-641.

• +176% in 2030

• 4844 cases 
     (95% CI 4067-5621)

1° cause of revision: periprosthetic joint infection!



Matsen FA 3rd, Whitson A, Hsu JE. et al.
Preoperative Skin Cultures Predict Periprosthetic Infections in Revised Shoulder Arthroplasties: A Preliminary Report.
JB JS Open Access. 2020 Nov 25;5(4):e20.00095

• 18 revision RSA

• 3 different cultures

Ø Clinic

Ø Intraop before surgery

Ø After skin incision

A simple culture specimen of the unprepared skin surface obtained in a clinic may provide 

valuable assistance to surgeons planning a revision arthroplasty



Thank you!


