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Reverse Total Shoulder Arthroplasty: Wherewe are? “Principles’

Kyu-Cheol Noh, M.D., II-Woo Suh, M.D.

Purpose: The purpose of this article is to identify and understand the complications of RTSA and to
review the current methods of preventing and treating this malady.

Materials and Methods. Previous constrained prostheses (ball-and-socket or reverse ball-and-socket
designs) have failed because their center of rotation remained lateral to the scapula, which has limited of
the motion of the prostheses and produced excessive torque on the glenoid component, and this leads to
early loosening. The Grammont reverse prosthesis imposes a new biomechanical environment for the del-
toid muscle to act, thus allowing it to compensate for the deficient rotator cuff muscles.

Results: The clinical experience does live up to the lofty biomechanical concept and expectations: the
reverse prosthesis restores active elevation above 90° in patients with a cuff-deficient shoulder. However,
external rotation often remains limited and particularly in patients with an absent or fat-infiltrated teres
minor. Internal rotation is also rarely restored after a reverse prosthesis. Failure to restore sufficient ten-
sion in the deltoid may result in prosthetic instability.

Conclusion: Finally, surgeons must be aware that the results are less predictable and the complication/
revision rates are higher in revision surgery than that in the first surgery. A standardized monitoring tool
that has clear definitions and assessment instructionsis surely needed to document and then prevent com-
plications after revision surgery.
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Fig. 1. Diagrams demonstrating an earlier reverse total shoulder
prosthesis design, with a small glenosphere component and alat-
eralized center of rotation. Gartsman GM, Edwards TB, editors.
Shoulder arthroplasty. 1st ed. Philadel phia:Saunders; 2008.
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Fig. 2. The modern design, with alarge glenosphere, a nonana-
tomic valgus angle of the humeralimplant, and media and dis-
tal positioning of the center of rotation. Gartsman GM,
Edwards TB, editors. Shoulder arthroplasty. 1st ed. Philadel-
phia:Saunders;2008.

The Reverse Total Shoulder Prosthesis
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Grammont Reverse Total Shoulder Prosthesis
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Fig. 3. Center of rotation and position ofthe humerus and the deltoid muscle with thearm at the side and in
abduction innormal shoulder anatomy. Reversetotal shoulder arthroplastymedializes thecenter of rotation, dis-
talizes the humerus, and elongates the deltoid. The lever arm ofthe deltoid muscle is lengthenedso that for any
given angular displacementof the humerus, shortening of the deltoid isgreater than in total shoulder arthro-
plasty. Gerber C, Pennington SD, Nyffeler RW. Reversetotal shoulder arthroplasty. J Am AcadOrthop Surg.

2009;17:284-95.
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#Zell= Delta III prosthesis (DePuy Interna-
tional Limited., Leeds, England)7} 7174 21 44
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Complications of Grammont Reverse TSA
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Fig. 4. (A) The seven segments of the deltoid muscle.
(B) In anormal shoulder, only the middle deltoid seg-
ment (I11) and part of the anterior deltoid segment (1)
can participate in active elevation. (C) After implanta-
tion of areverse prosthesis, themedialization of the
center of rotation recruits more of the deltoid fibers
(segments | and 1V) for active elevation. Boileau P,
Watkinson DJ, Hatzidakis AM, Balg F. Grammont
reverse prosthesis: design, rationale, and biomechanics.
J Shoulder Elbow Surg. 2005;14[1 Suppl §]:147S-61S.
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