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Complex Reconstructions of the Humerus
and Shoulder

Prof. Dr. med. Arne Streitbürger

Department of Surgical Oncology
University Hospital of Essen, Germany

Tumours Humerus

 third most common site for sarcoma and second for metastasis

Bielack et al J Clin Oncology 2002 

Shoulder EPR Germany 

 >25.000 primary shoulder EPR per year

 about 10% revisions (2500) per year
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Anatomy

Sobotta Atlas der Anatomie des Menschen Obere Extremität Urban Schwarzenberg Verlag 

Proximal Humerus Resection

 Loss of shoulder girdle musculature
 Loss of rotator cuff
 Loss of tendons attachment

 High grade sarcoma loss of axillary nerve /deltoid function

Aim ?!

 Remove the tumour

 Reduce pain

 Preserve function (elbow joint, hand)

 Restore cosmetics

 Restore active function (shoulder joint)
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Clavicula-pro-humero

 reconstruction lenght < 8 to 10 cm
 young patients < 7-8 years
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Soft tissue re-attachment

 Trevira-Tube for primary stability

 tight mechanical link between musculature
and prostheses

 re-attachment of the musculature in 
anatomical position

 Transpositioning of the M. latissimus dorsi, 
M. subscapularis,

 Bateman procedure

Problem

 massive constriction of the active range of
motion in the shoulder joint

 Preservation of elbow and hand function
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conventional
prox. humerus-replacement

Kumar et al. ROH (JBJS Br 2003)

n=100 proximal Humerus

flexion 54°

abduktion 44°

Cannon et al. (J Shoulder Elbow Surg 2009)

n= 83 patients with axillary nerve preservation

active abduktion 41°

active flexion 42°

Functional improvement after axillary nerve 
transection

 Bateman-procedure in combination with a 
conventional implant and latissimus transfer
according to Gerber

 3 Patients no improvement of function

Gosheger et al. Arch Orthop Trauma Surg 2005
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Reverse prostheses in shoulder arthroplasty

 improved active abduction and elevation in patients with
unreparable rotator cuff tears

 higher joint stability

Boileou et al.  J Shoulder Elbow Joint 2009

Function (n=42)

Function overall: MSTS 23/30  
 ASES 67/100

invers Implant

MSTS: 25/30

 ASES:  71/100

conventional implant

 MSTS: 21/30

 ASES: 61/100

Complications n=6 (14%) 

- 1 x early infection (MRSA) 

–> explantation and spacer implantation

-3 x repetitive subluxations

2x restabilization with conservative treatment
1x revision surgery

- 2x luxations no surgery ( 1x axillary nerve 
damage, 1x progressive disease) 
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mid-long term results (20/42)

 mean FU 53 (24-176) months

 Only 1 implant related complication (chronic instability)

 no glenoid loosening

active anteversion 79° (20°-160°)

retroversion 43° (30°-70°)

abduction 80° (20°-180°)

external rotation 35° (10°-60°)

Complications
Conventional v.s. Inverse Implant

No amputation due to implant associated complications

FU 150 months
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Inverse with Bateman after axillary nerve transection

de Wilde et.al.  

 N= 14

 composite allograft with inverse-implant

 detachment of the Deltoid-muscle in just 2 cases !!

 medium FU of 7 years

 156° active abduktion

 complication-rate of 29% (4/14) 

(2x dislocations,1 x implantat infection, 1x aseptic loosening)

De Wilde et.al. Clin Orthop Relat Res 2011

 abduction of 78 ° (range 30°-150°)
 anteversion 98° (range 45°-180°)
 external rotation 32° (range 10°-60°)

Complications: 
- 2x aseptic loosening
- 1x deep infection (two stage revision)
- 1x dislocation (surgical revision)
- 2x perioperative pathological fracture
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 mean follow-up 18,2 (6-27) months
 abduction 88° (30°-160°)
 elevation 96° (30°-160°)
 external rotation 13° (0°-20°)

 complications
- 2x luxation (2x open reduction)

Inverse after extra-articular resection
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Overall Implant/Extremity-Survival
(118 proximal Humerus Endoprosthetic Replacements 1999-2012)

Streitbürger et al. 2015 ISOLS

Scapula Replacement



9/26/2018

11

Conclusion

 excellent extremity survival rate!

 Amputation just in case of local recurrence

 reverse implant design sig. improves function

 difficulties in young children (<6-7 years)

 sometimes individual solutions are needed !

Thank you !!
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