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Abstract

In the late 1980s, Grammont introduced a new reverse total
shoulder arthroplasty (TSA), with a hemisphere directly
attached to the glenoid surface and with medial position-
ing of the center of rotation to overcome former shortcom-
ings. Over the past few years, results from several mid- and
long-term clinical studies of this new TSA have demon-
strated that unexpectedly good functional outcomes and
pain relief (Constant-Score, 60-69) could be achieved,
even in patients with progressive superior migration, joint
destruction, and rotator cuff deficiency. In all these stud-
ies, however, limited range of passive internal rotation and
no improvement in active external rotation capacity were
reported. In addition, glenoid erosion (“inferior. glenoid
notching”) was reported in all these studies as‘a frequent
phenomenon, occurring in 10% to 42%. The clinical impact
of inferior notching is the subject of controversy, and its
correlation with glenoid component loosening is not clear.
In addition, rates of perioperative and postoperative com-
plications (eg, dislocations, infections, hematomas, frac-
tures)'seem to berhigher with thisthew TSA than with the
conventional TSA. Improvements in prosthesis design'and
implantation technique (eg, easier and. more reproducible
surgicaltechnique)_should contribute to better_range of
motion, lower complication rates, and a lower frequency
and lesser amount of inferior glenoid notching.

he low grade of the intrinsic stability of the shoul-
der joint limits the indication for conventional ana-
tomical shoulder arthroplasty as soon as the most
important biomechanical factor contributing to
the concavity compression of the joint (ie, the rotator cuff)
is significantly damaged and irreparable. Reverse shoulder
arthroplasty (RSA), with its high degree of intrinsic stabil-
ity and constraint, enables a successful arthroplasty even in
such highly unstable, biomechanically decompensated, and
pseudoparalytic shoulders. The typical clinical feature is a
static or dynamic anterosuperior escape of the joint.
By changing the concavity and convexity at the joint, the
geometry of the RSA prosthesis introduces high intrinsic
stability and creates a stable center of rotation even in a
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shoulder that was nearly devoid of rotator cuff function. The
design creates the constraint in the prosthesis by the deltoid
reaction force, in which the degree of constraint depends on
the abduction position of the arm (principle of coadaptation).!
Because the joint partners are not permanently linked by
a hinge, RSA can be considered a semiconstrained arthro-
plasty. Furthermore, the design places the center of rotation
on the glenoid resection surface and therefore simultaneously
minimizes potential glenoid component loosening by lever
and shear forces and increases the lever arm of the deltoid
muscle more than 100% (Figure 1).

The specific reverse prosthesis design of the Delta
prosthesis (DePuy International Ltd, Leeds, England),
introduced by Grammont and Baulot' in the early 1990s,
has many advantages over the reverse and constrained
total shoulder arthroplasty models of the 1970s, which
disappeared very quickly because of their high rates of
glenoid component loosening and poor functional results.
Since Grammont and Baulot’s encouraging early results,
use of the Delta RSA has increased in Europe. The pros-
thesis was initially designed for cuff-tear arthropathy,
any joint diseaserconcomitantywith [anvitreversible loss’of
rotator cuff function. The encouraging short-term results
obtained with use of this prosthesis for'cuff-tear arthropa-
thy led surgeons.to use the design for various indications
in which conventional shoulder arthroplasty was prone
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Figure 1. Design rationale of the Grammont reverse prosthesis
(Delta prosthesis; DePuy International Ltd, Leeds, England).

A stable center of rotation is created by reversing the concavity—
convexity relations in the joint (semiconstrained design).
Positioning of the center of rotation on the glenoid resection
levels minimizes lever and shear forces to the glenoid
component and increases the deltoid lever arm by more than
100%. Courtesy of DePuy Orthopaedics, Inc.
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Clinical Outcome of Reversed Shoulder
Arthroplasties—Constant-Score
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Figure 2. Clinical outcome of reverse shoulder arthroplasties for
cuff-tear arthropathy. Meta-analysis of the literature: Baulot (1995),'°
De Buttet (1997),"" Favard (2001),'? Valenti (2001),'® Sirveaux (2004),5
Rittmeister (2001),'* Boulahia (2002),* Seebauer (2005),® Werner
(2005),° Boileau (2006),” Favard (2006).'°

Figure 3. Typical clinical outcome after 7-year follow-up of reverse shoulder
arthroplasty of the right shoulder. Excellent abduction and flexion, some limita-
tion in internal rotations. Plain film insert shows significant medialization and
lowering of the center of rotation and the increased deltoid lever arm (blue bar).

to failure because of a pseudoparalytic, biomechanically
decompensated anterosuperior unstable joint situation (eg,
failed prosthetic reconstruction with superior, anterior, or
posterior instability; failed reconstruction; or a traumatic
injury with pseudoparalysis and instability).

CLINICAL RESULTS

Results are available for 457 patients operated on between
1992 and 2002 in a multicenter study in France.? In addition,
we have presented results from our continual prospective
clinical and radiologic follow-up of more than 400 RSAs
performed at our institute between 1997 and 2006,>* and
a few more peer-reviewed clinical outcome papers were
published within the past 2 years.™ All the outcomes and
study results have a uniform message: Despite the difficult
preoperative condition of the joint and rotator cuff, the clini-
cal outcome is unexpectedly good.

Clinical outcome depends significantly on underlying indi-
cation. Results for cuff-tear arthropathy are superior to those
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Delta-prosthesis for CTA (n=53) and Revisions (n=21)
Ortho-KMB 1997-2000
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Figure 4. Comparison of Constant-Score parameters, total and
age- and sex-related Constant-Scores, and glenohumeral motion
under fluoroscopic control for primary cuff-tear arthropathy and
revision cases in our prospective clinical study—a consecutive series
of patients operated on between 1997 and 2000 at our institute.

for revision of failed hemiarthroplasty or total arthro-
plasty and to those for RSA in fracture sequelae.

For cuff-tear arthropathy indications, reported
overall Constant-Scores are 55 to 65, which means
an.age- and sex-related value of 80% to 95% in this
older\population (Figure 2).

Concerning range of motion (ROM) and func-
tion, RSA restores active elevation, but not active
rotation, in completely cuff-deficient shoulders.
The gain in active flexion is surprisingly high in
cuff-tear arthropathy; postoperative values rang-
ing from 110° tod40°%have beenreported forsthis
patient group (Figure 3). If some parts of\the pos-
terior cuff (ie, the inferior third'of'the infraspinatus
and teres minor) are still functioning, the external
rotation function that is obtained with RSA is also
acceptable, and a gain of 20° of external rotation
in abduction but no improvement of external
rotation with the arm at the side can be expected.
In patients undergoing RSA for revision of failed
hemiarthroplasty or total shoulder arthroplasty,
the ROM and functional results are not as good as
those obtained in patients undergoing primary RSA,
and the absolute Constant-Scores range from 43 to 53
(60%-75% age- and sex-related value; Figure 4, Table I).
Overall, in both indication groups, pain relief is substan-
tial, even in the difficult subgroup of revisions of failed
hemiarthroplasty for fracture.

Table I. Clinical Results (Constant-Score) of
Delta™ Prosthesis in Revision Indications

Constant-
Author Revision of Failed ... n Score
Seebauer'®  Fracture hemiarthroplasty 21 43
Jouve' Hemiarthroplasty for all
indications 65 49
Gohlke'® Fracture hemiarthroplasty 20 45
Wall'® Total shoulder prosthesis 24 53
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LoNG-TERM RESULTS:
INFERIOR GLENOID NOTCHING
Good clinical results seem to deteriorate after 6 to 7
years.”?! Survivorship is significantly worse in the revi-
sion group and in the fracture-sequelae group. Whether
this is directly related to the parallel progression of
inferior glenoid bone erosion (inferior notching) is still
a matter of discussion.?>?* In 2007, Simovitch and col-
leagues?? proved that clinical results are significantly
worse in patients with higher grades of glenoid notch-
ing. However, the French multicenter study investigators
did not find a correlation between notching and clinical
outcome.? It is not clear whether inferior notching is
a precursor, or warning sign, of a clinically significant
glenoid component loosening. Indirect proof of the
potential risk posed by high-grade inferior notching is
the parallel increase in degrees of notching and number
of revisions for component loosening after 6 years.?!?
Although there is not yet a proven relationship between
notching and component loosening, notching should
not be considered a harmless and unavoidable phenom-
enon of RSA. Rather, we should consider whether it
is a_comsequence of the extra-anatomical design of the
Grammont reverse prosthesis: The hemisphere is posi-
tioned directly on the glenoid surface. Notching rates
from numerous studies range from 40% to 100% (Tables
II, I, TV). There are 5 grades of notching; grade 3 is ero-

Figure 5. Problem of anterior and posterior glenoid impinge-

ment:by:the reverse prosthesis design—cause for limitedyinter+ Table 4l Complications of Reverse Shoulder
nal and external rotation. Courtesy of DePuy Orthopaedics, Inc. A y i “
rthroplasty (Delta Prosthesis) in

Correlation to Approach

A_common ‘problem in both primary and_revision

. L . . . Walch et al Seebauer etal Werner et al
groups is the limited amount of internal rotation (active (2006) (2006)° (2005)°
and passive) that can be achieved, and this is directly A N DP SL DP c?rll bP bP
. . . roaci isi . .
related to the reverse prosthesis design and implanta- PP (Revislon €79 Frimery_even
tion technique.? Theoretically, greater internal rotation Follow-up period 1992- 1997- 1997-  Unknown
can be achieved with a more anteverted orientation of 2002 2004 2002
15 (Fj ;
the hum'eral component” (Figure 5). With the reverse n 363 94 o6 56 17 41
prosthesis, however, an extreme anteverted deviation Complications
from the physiologic retroversion is limited by the bony :nfsta?ility gg‘;f’ ;?Zf’ 171?:/”’ g% 1233’ ggz"
geometry of the head anteriorly and also increases the I[i]uerﬁemr)anl o o e e o
existing head-shaft offset of the humerus posteriorly. fracture 3.0% 1.0% 38% 0.0% 00% 0.0%
Glenoid
loosening 1.1% 3.2% 38% 18% 00% 7.3%
Humeral
Table Il. Inferior Glenoid Notching: Reported giosening  14%  DO%  38% 00% 00% 24%
Frequency in the Literature unscrewing  0.2%  3.2%  0.0% 1.8% 00% 0.0%
- T Humeral
Follow-Up  Notching (Distribution %) unscrewing  1.1%  0.0%  0.0% 0.0% 00% 0.0%
Author (mo) 0 1 2 3 4 Scapular
[0) [0) [o) [) o) [0)
Boulahia® 16 38.9 61.1% notching, 6.3% loosening Hef:i;ttgﬁa 82;‘3 ?84‘3 ggo/z ?géﬁ 123;2 272%{2
Sirveaux® 44 324 338 21 78 39 Neurologic ~ 08%  21%  7.7% 1.8% 0.0% 24%
Valenti's 60 186 364 136 364 O Miscelaneous  0.2%  2.1%  7.7% 1.8% 0.0% 0.0%
Favard™ 45 35 5% notching, 4.4% loosening PE debris 00% 00% 38% 18% 63% 00%
Nerot® 67 22 25.1 834 151 44 Total 18.2% 15.7% 53.8% 16.1% 56.3% 58.5%
Levigne?' 42 40 22 18 12 8 Notching  56% 86% NA 8% NA NA
Werner® 38 4 54 42
Simovitch?? 44 18 8 18 16 3 *DP indicates deltopectoral; SL, superolateral; CTA, cuff-tear arthroplasty; PE,
Seebauer®* 39 5.9 15.7 58.9 179 19 polyethylene; NA, not applicable.
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sion beyond the inferior screw, indicating evolution, and
grade 4 is erosion under the baseplate, implying potential
for loosening (Figures 6, 7). Interestingly, Simovitch?* and
colleagues found inferior notching in 44% of cases, but 8%
also had anterior notching, and 30% had posterior notch-
ing. In summary, whether inferior glenoid notching should
be considered a complication or an inevitable phenomenon
of the Grammont RSA is still being discussed.

| . |
Grade 2 Grade 3

/ | ./ \ |
Grade 0 Grade 1 Grade 4

Figure 6. Grading system of inferior glenoid erosion (“glenoid notch-
ing”) according to Nérot.'®* Courtesy of DePuy Orthopaedics, Inc.

COMPLICATIONS
In contrast to the very satisfactory short- and mid-term
results for functional outcome, there is a high rate of intra-
operative and postoperative complications and revisions.*7$26-28
In some studies, the overall reported complication rate is as
high as 60%, with a perioperative revision rate of 33%.

The high rate of complications is related to several
factors—the specific prosthesis design (much dead space
around and within the prosthesis favors infection), the
surgical approach, the difficulty of the surgical procedure,
and, above all, the specific circumstances of the indications
in the selected patient group (older age, many previous
operations, poor bone and soft-tissue quality, bad general
health status). Some complications could be seen as intra-
opgrative surgical technical errors, others as unavoidable
events. Intraoperative fractures of the proximal humerus
are_almost/unavoidable when removing a well-cemented
or cementless fixed hemiarthroplasty stem, which is often
surrounded by a paper-thin cortex. Even under conditions
of controlled osteotomy or fenestration of the proximal
humerus, theré“are;unforeseeable complications:

Recurrent dislocations after RSA are troublesome’com-
plications Their incidence seems dependent on the surgical
approach, with_a_ significantlyshigher incidence seen with
the deltopectoral approach. Reattaching as much tendon
tissue of the subscapularis to the anterior humeral neck
as possible seems to reduce the frequency of postopera-
tive dislocations with the deltopectoral approach. On the
other hand, the rate and severity of inferior glenoid notch-

Figure 7. Progressive (3°-4°) glenoid notching with secondary
development of radiolucent lines along the humeral stem as an
indirect sign of chronic osteolysis caused by polyethylene wear.

ing seem lower with this approach.?? The most common
perioperative complications are instability, infection, and
humeral fracture, which is mostly a problem in revisions

Table IV. Complication Rate of Reverse Shoulder Arthroplasty
in Correlation to Indications

Author Indication n Intraoperative Postoperative Overall
Werner et al (2005)°  Primary reverse shoulder arthroplasty 17 53%

Revision of arthroplasty 21 62%

Revision of other shoulder operation 20 55%

Total 58 50%
Boileau et al (2006)"  Primary reverse shoulder arthroplasty 21 19%

Revision of arthroplasty 19 47%

Fracture sequelae 5 20%

Total 45 24%
Walch et al (2006)?®  Primary reverse shoulder arthroplasty 297 2.7% 12.6%

Revision of arthroplasty 90 31% 33%

Revision of other shoulder operation 70

Total 457 25.6%
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Figure 8. Two-dimensional computed-tomography analysis of
glenoid position and risk for inferior impingement. Lowering
the inferior edge of the glenosphere by 4.5 mm gives 25° more
adduction and therefore reduces the inferior impingement.
Courtesy of DePuy Orthopaedics, Inc.

Figure 9. Less glenoid bone removal by curved back side of
the metagléne. Courtesy.of DePuy Orthopaedics, Inc.

of failed stemmed conventional prostheses. Hematoma and
neuropraxia are more frequent than in conventional shoul-
der arthroplasty but seldom are cause for surgical revision.
Glenoid disassembly and humeral disassembly are rare,
but the latter sometimes is a problem in revision cases with
significant bone defects of the proximal humerus. Scapular
spine fractures are very infrequent, mostly in patients
with very osteopenic rheumatism or in extremely eroded
acromions with a long history of cuff-tear arthropathy.
Postoperative stiffness is less a problem than in conven-
tional shoulder arthroplasty.

FUTuRE TRENDS

Future RSA designs must meet 4 requirements if they are
to address the shortcomings of currently available designs:
avoid or minimize inferior glenoid notching; optimize gle-
noid component fixation with minimal glenoid bone removal
and safe secure fixation; provide better ROM (especially
internal rotation); and improve external rotation strength.
The first 3 of these requirements are addressed by optimiz-
ing prosthesis design.

Anatomical and computed-tomography (Figure 8) bio-
mechanical investigations have shown that caudalizing the

Figure 11. Problem of posterior
offset in the resection plane with
the old prosthesis.

Figure 10. Better glenoid
fixation by convex back
side of the metaglene

and apolyaxial locking
screws. Courtesy of DePuy
Orthopaedics, Inc.

Figure 12. (A) Centric versus
eccentric positioning of epiphyseal
component. Trialing for the suitable
epiphyseal component (centric or
eccentric, size 1 or 2) for optimal
coverage of the resection plane of
the humerus. (B) Intraoperatively,
the posterior offset of the resec-
tion plane to the shaft axis could
be addressed by a modular pros-
thesis with an offset epiphyseal
component. Courtesy of DePuy
Orthopaedics, Inc.

glenoid component is the most effective way to minimize
impingement of the humerus against the inferior glenoid.?*
A convex glenoid back side improves the contact area and
minimizes the amount of bone removed, especially from the
anterior and posterior glenoid rim (Figure 9). Use of locking
screws with adjustable angulations should improve primary
stability of the cementless metaglene, as the screws can
be directed into the bone stock that permits best purchase
(Figure 10).

Increasing internal rotation ROM involves implanting
the reverse humerus component as anteverted as possible.
The optimal action is to position the stem in 0° of version
(eg, commonly 30° less retroverted than the physiologic
head/transepicondylar axis), which increases the physi-
ologic offset of the shaft axis in relation to the center of the
head resection plane. This is of much greater importance in
RSA than in conventional shoulder arthroplasty, as rotation
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Figure 13. Modular versus monobloc stem of a modern, next-
generation reverse shoulder arthroplasty. Courtesy of.:DePuy
Orthopaedics, Inc.

in RSA works as hinged rotation, not spinning rotation.*
Use of a modular prosthesis with eccentric epiphyseal
components could solve the problem and enables perfect
prosthetic coverage of the resection area of the proximal
humerus (despite the extra-anatomical anteverted orienta-
tion of the resection plane) and the best biomechanics
for the spinning rotation (Figures 11, 12). This not only
helps improve passive internal rotation but also minimizes
impingement against the posterior glenoid bone stock and
potentially reduces bone erosion and notching.

In revision surgery with significant proximal humeral
bone loss, a monobloc design with a short- or long-stem
option could avoid the problem of the unscrewing of the
humeral components. This design is also very useful in
difficult revision cases (Figure 13).

No improvement of external rotation with the arm at
the side can be achieved with Grammont RSA,* espe-
cially if all posterior parts of the cuff are absent. In a
recent study, a technique of a modified transfer of the
latissimus and teres major tendon in combination with
RSA by an anterior approach® was reported as a possible
solution to the problem of external rotational weakness.
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CONCLUSIONS

RSA offers reliable pain relief and improved function
in patients with glenohumeral arthritis and irreparable
cuff deficiency. In patients with anterosuperior insta-
bility, functional return is not possible with any other
treatment option. For this reason, interest in RSA is
likely to continue. High complication and revision rates
can be partially mitigated through proper patient selec-
tion and surgeon experience. However, specific design
changes (eg, modularity allowing humeral metaphyseal
offset, convexity of metaglene baseplate, variability
in angling of baseplate locking screws, inferior place-
ment of glenosphere) should help improve RSA results.
Finally, there is no substitute for good surgical tech-
nique. Therefore, surgeons interested in performing
RSA should first dedicate themselves to learning and
perfecting anatomical shoulder arthroplasty and then
transition to the difficult art of RSA.

AUTHORS’ DISCLOSURE
STATEMENT
Dr. Seebauer wishes to note that he is a consultant for
DePuy.International Ltd.

REFERENCES

1. "Grammont PM, Baulot E. Delta shoulder prosthesis for rotator cuff
rupturerOrthopedics. 1993;16:65-68.

2. Walch G, Boileau P, Molé D, et al, eds. Reverse Shoulder Arthroplasty:
Clinical Results, Complications, Revisions. Montpellier, France:
Sauramps Medical; 2006.

8"Seebauer LyWalter, W, Keyl"W.iReversé totalishoulder arthroplasty
for the treatment of defect arthropathy. Oper |Orthop, Traumatol.
2005;1711-24.

4. Boulahia'A, Edwards,IB,'Walch G, Baratta RV. Early results of a reverse
design prosthesisrin the treatment of arthritis of the shoulder in elderly
patients with a large rotator cuff tear. Orthopedics. 2002;25:129-133.

5. Sirveaux F, Farvard L, Oudet D, Huquet D, Walch G, Molé D. Grammont
inverted total shoulder arthroplasty in the treatment of glenohumeral
osteoarthritis with massive rupture of the cuff. Results of a multicentre
study of 80 shoulders. J Bone Joint Surg Br. 2004;86:388-395.

6. Werner CM, Steinmann PA, Gilbart M, Gerber C. Treatment of painful
pseudoparesis due to irreparable rotator cuff dysfunction with the Delta
Il reverse-ball-and-socket total shoulder prosthesis. J Bone Joint Surg
Am. 2005;87:1476-1486.

7. Boileau P, Watkinson D, Hatzidakis AM, Hovorka |. Neer Award 2005:
the Grammont reverse shoulder prosthesis: results in cuff tear arthritis,
fracture sequelae, and revision arthroplasty. J Shoulder Elbow Surg.
2006;15:527-540.

8. Guery J, Favard L, Sirveaux F, Oudet D, Molé D, Walch G. Reverse total
shoulder arthroplasty. Survivorship analysis of eighty replacements
followed for five to ten years. J Bone Joint Surg Am. 2006;88:1742-
1747.

9. Boileau P, Watkinson DJ, Hatzidakis AM, Balg F. Grammont reverse
prosthesis: design, rationale, and biomechanics. J Shoulder Elbow
Surg. 2005;14(1 suppl S):147S-1618S.

10. Baulot E, Chabernaud D, and Grammont P: Resultats de la prothese
inverse de Grammont pour omarthroses associées a de grande des-
tructions de la coffie. A propos de 16 cas: Acta Ortop Belgica. 61:112,
1995.

11. De Buttet M, Bouchon Y, et al. Grammont shoulder arthroplasty for
osteoarthritis with massive rotator cuff tears—report of 71 cases.
J Shoulder Elbow Surg 1997;6:197.

12. Favard L, Lautmann S, Sirveaux F, Oudet D, Kerjean Y, Huguet D.
Hemiarthroplasty versus reverse arthroplasty in the treatment of

December 2007 27



Total Reverse Shoulder Arthroplasty: European Lessons and Future Trends

20.

21.

osteoarthritis with massive rotator cuff tear. In: Walch G, Boileau P,
Molé D, eds. 2000 Prothéses d’épaule . . . recul de 2 a 10 ans. Paris:
Sauramps Médical; 2001:261-268.

. Valenti PH, Boutens D, Nérot C. Delta 3 reversed prosthesis for osteo-

arthritis with massive rotator cuff tear: long term results. In: Walch G,
Boileau P, Molé D, eds. 2000 Protheses d’épaule . . . recul de 2 a 10
ans. Paris: Sauramps Médical; 2001:253-259.

. Rittmeister M, Kerschbaumer F. Grammont reverse total shoulder arthro-

plasty in patients with rheumatoid arthritis and nonreconstructible rotator
cuff lesions. J Shoulder Elbow Surg. 2001;10(1):17-22.

. Farvard L, Guery J, Bicknell R, et al. Survivorship of the reverse pros-

thesis. In: Walch G, Boileau P, Molé D, et al, eds. Reverse Shoulder
Arthroplasty: Clinical Results, Complications, Revisions. Montpellier,
France: Sauramps Medical; 2006:373-380.

. Seebauer L, Hoffmann F, Reiland Y, Hibner M, Schiller K. Proximale

Humerusfraktur—Frakturfolgen Hemiprothese oder inverse Prothese. In:
Brunner UH, ed. Spezialgebiete aus der Schulter- und Ellbogenchirurgie
2 Update 2006. Darmstadt, Steinkopff Verlag, 2007.

.Jouve F, Wall B, Walch G. Revision of shoulder hemiarthroplasty with

reverse prosthesis. In: Walch G, Boileau P, Molé D, et al, eds. Reverse
Shoulder Arthroplasty: Clinical Results, Complications, Revisions.
Montpellier, France: Sauramps Medical; 2006:217-228.

.Gohlke F, Rolf O, Werner Ch. Results of reverse arthroplasty in

revision of failed hemiarthroplasties. In: Walch G, Boileau P, Molé
D, et al, eds. Reverse Shoulder Arthroplasty: Clinical Results,
Complications, Revisions. Montpellier, France: Sauramps Medical;
2006:209-216.

. Wall B, Walch G, Jouve F, Mottier F. The reverse shoulder prosthesis

for revision of failed shoulder arthroplasty. In: Walch G, Boileau P,
Molé D, et al, eds. Reverse Shoulder Arthroplasty: Clinical, Results,
Complications, Revisions. Montpellier, France: Sauramps ' Medical;
2006:231-242.

DeWilde L, Walch G. Humeral prosthetic failure of reversed shoul=
der arthroplasty: a report of 3 cases. J Shoulder Elbow Surg.
2006;15:260-264.

Levigne C, Boileau P, Farvard L, et al. Scapular notching in reverse
shoulder, arthroplastyimin: Walch GymBoileaunP, Melé® Dy, et aly

22.

23.

24

25.

26.

27.

28.

29.

30/

31.

28 A Supplement to The American Journal of Orthopedics®

eds. Reverse Shoulder Arthroplasty: Clinical Results, Complications,
Revisions. Montpellier, France: Sauramps Medical; 2006:353-372.
Simovitch RW, Zumstein MA, Lohri E, Helmy N, Gerber C. Predictors
of scapular notching in patients managed with the Delta I reverse total
shoulder replacement. J Bone Joint Surg Am. 2007;89:588-600.
Levigne C, Boileau P, Farvard L, Molé D, Sirveaux F, Walch G. Scapular
notching in reverse shoulder arthroplasty. Paper presented at: Annual
Meeting of the American Academy of Orthopaedic Surgeons; February
14-18, 2007; San Diego, Calif. Paper 032.

. Seebauer L. Reverse prosthesis through a superior approach for cuff

tear arthropathy. Techniques Shoulder Elbow Surg. 2006;7:13-26.
Bouttens D, Nérot C. Cuff tear arthropathy: mid term results with
the delta prosthesis [abstract]. Presented at: 14th Congress of
the European Society for Surgery of the Shoulder and the Elbow;
September 20-23, 2000; Lisbon, Portugal.

Walch G, Wall B, Mottier F. Complications and revision of the reverse
prosthesis: a multicenter study of 457 cases. In: Walch G, Boileau P,
Molé D, et al, eds. Reverse Shoulder Arthroplasty: Clinical Results,
Complications, Revisions. Montpellier, France: Sauramps Medical;
2006:335-352.

Rockwood CA. The reverse total shoulder prosthesis—the new kid on
the block. J Bone Joint Surg Am. 2007;89:234-235.

Gerber C. Complications and revisions of reverse total shoulder
replacement. In: Walch G, Boileau P, Molé D, et al, eds. Reverse
Shoulder Arthroplasty: Clinical Results, Complications, Revisions.
Montpellier, France: Sauramps Medical; 2006:315-318.

Nyfeller RW, Werner CM, Gerber C. Biomechanical relevance of glenoid
component positioning in the reverse Delta Ill total shoulder prosthesis.
JaShoulder Elbow Surg. 2005;14:524-528.

DeWilde LF, Audenaert EA. Biomechanical evaluation of the reverse
prosthesis./ In: Walch G, Boileau P, Molé D, et al, eds. Reverse
Shoulder jArthroplasty: Clinical Results, Complications, Revisions.
Montpellier, France: Sauramps Medical; 2006:69-73.

Boileau P, Trojani C, Cuinard C. Latissimus dorsi and teres major
transfer with reverse total shoulder arthroplasty for a combined loss
of elevation and external rotation. Techniques Shoulder Elbow Surg.
2007;8:13-22.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
    /Symbol
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Use these settings to create PDF's if you are not downloading low Res ads from AdSpring.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




