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Abstract

Background: Anatomical total shoulder arthroplasty (TSA) provides successful
long-term outcomes but complications can occur after 10 years that require revision.
Computed tomography (CT) is a useful tool for assessing radiolucent lines around the
glenoid component of TSA; however, the merits of long-term post-TSA follow up with
CT are unclear. The purpose of this study was to evaluate the long-term outcomes after
TSA of Japanese population and to identify factors related to radiolucency around the
glenoid component using CT.

Methods: A retrospective review was conducted of TSA patients who had completed at
least 10 years of clinical follow up. Radiographs and CT images of the affected shoulder
obtained at the last follow up were evaluated for radiolucent lines around the stem and
each peg, superior inclination and retroversion of the glenoid component, subluxation
index, and critical shoulder angle (CSA). Shoulder ROM, Constant—Murley score and
UCLA score were compared between the preoperative and last follow up period.
Results: Eighteen shoulders in 16 patients met the inclusion criteria. Mean patient age
was 61 years, mean follow up period was 137 months, and mean Yian CT score was
19%. CT score was significantly highest in pegs located inferiorly (p<0.05). Mean
glenoid superior inclination was 12.6°, retroversion was —0.3°, subluxation index was
46%, and CSA was 33.7°. Glenoid superior inclination was significantly lower
(p=0.007) in shoulders with possible loosening than in cases with no loosening (5.0° vs
15.6°). Mean Constant score and UCLA score improved significantly after TSA, from
25.8 and 10.7 points preoperatively to 70.1 and 28.9 points postoperatively, respectively.
Mean shoulder flexion, internal rotation, and external rotation also showed

improvement postoperatively.
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Conclusion: TSA provides good long-term outcomes. Radiolucency was present most
frequently around the inferior pegs of the glenoid component. Glenoid superior

inclination may affect the formation of radiolucent lines around glenoid pegs.

Level of evidence: Level IV; Case Series; Treatment study
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Introduction

Total shoulder arthroplasty (TSA) is an effective procedure for improving shoulder
pain and restoring function. Currently, many shoulder surgeons prefer the 3rd
generation TSA system, which has the characteristics of an eccentric humeral head and
pegged glenoid component. Several studies have reported excellent clinical and
radiographic results for pegged glenoid TSA at short- and middle-term follow up(1-3);
however, others have reported primary glenoid humeral osteoarthritis and that the
glenoid component was commonly radiographically loose from 10 years after the
primary surgery(2, 4). Numerous studies have investigated loosening of the glenoid
component, almost all of which evaluated radiographs alone(3, 5-8). Havig et al
reported that it is difficult to evaluate the width of radiolucent lines around the glenoid
component(9), whereas Yian et al and Agyeman et al recommended computed
tomography (CT) for identifying radiolucencies around the pegs of the glenoid
component(10, 11).

Glenoid loosening is related to implant position. Excessive glenoid component
retroversion, superior inclination, and humeral retroversion have been shown to be
related to implant loosening(12-14). A relationship between increasing cortical shoulder
angle (CSA) and implant loosening has also been reported(15, 16).

However, no long-term study has evaluated the long-term radiolucency of glenoid
component pegs and implant location using CT. This study was first study that has used
CT to evaluate radiolucent lines and implant placement at more than 10 years after TSA.

Furthermore, Asian patients exhibited a smaller shoulder morphometrics than Europe

and/or American cohort(17-19). TSA implants were designed for Western patients, so

the long-term results in Asian patients are not clear.



56 The purpose of this study was to evaluate the long-term outcomes of all-polyethylene
57  pegged glenoid components after TSA in Japanese patients and to identify risk factors

58  for radiolucency around the glenoid component pegs using CT.
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Materials and Methods
Patient selection

We conducted a retrospective case series study to assess the glenoid radiographic
findings of TSA surgeries performed at our hospital and related hospitals in our country,
between April 2004 and December 2009. The inclusion criteria were (1) implantation of
a 3rd-generation cemented pegged glenoid component, (2) diagnosis of osteoarthritis or
rheumatoid arthritis, (3) minimum follow-up duration of 10 years, and (4) complete
clinical examination and permitted to take CT images 10 years postoperatively. Of 32
prostheses in 30 patients who met the study criteria, 18 prostheses in 16 patients had
data available for over 10 years after surgery. Seven patients had died, five patients were
lost to follow up, and two patients who underwent revision surgery were excluded (Fig.

1). This study was approved by our institution ethical committee.

Surgical technique

Under general anesthesia, the patient was positioned in the beach chair position. The
standard deltopectoral approach was used with subscapularis tenotomy. After capsular
release, the joint was exposed. The labrum and any glenoid edge spurs were removed to
clarify the shape of the glenoid. The glenoid guide was adjusted and the center hole
drilled. After thoroughly cleaning the holes, we tessellated gauze to each peg hole to
stop bleeding. We then removed the gauze before injecting pressurized cement into each
peg hole. Because placement of cement along the back of the implant can lead to early
loosening by increasing the risk of cracking the glenoid, we injected only enough
cement at the edge of the holes to sink the pegs. The cement was pressure poured into

the trabecular bone through the peg holes in the glenoid with a thick tipped syringe
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while it was still soft, and the component was placed just before hardened. Peg location
was confirmed using an image intensifier. After fixing the glenoid component, we
inserted the humeral stem. The impaction bone grafting technique was used for press-fit
fixation of the stem after resection of the humeral head.

After surgery, the shoulder was immobilized with an abduction pillow for 2 weeks.
Mobilization was commenced as follows: exercise of the glenoid, elbow, hand, and
finger at 1 day after surgery; Codman exercise, active range of motion (ROM) exercise
in the decubitus position, and isometric exercise without internal rotation at 2 days after
surgery; passive ROM exercise at 3 days after surgery; anti-gravity exercise at 2 weeks
after surgery; and resistance exercise at 6 weeks after surgery.

TSA was performed in all patients by the same surgeon. Twelve patients were
implanted with a Global Advantage (Depuy, Warsaw, IN) shoulder system with an
outline peg design, and six patients were implanted with a Bigliani/Flatow (B/F)

complete shoulder prosthesis (Zimmer, Warsaw, IN) with an inline peg design.

Clinical evaluation
The clinical results were assessed preoperatively and at the final follow up by
Constant—-Murley score, UCLA score, and as the active range of shoulder motion

(flexion, external rotation, internal rotation).

Radiographic evaluation
Standard true anteroposterior and axillary outlet radiographs and CT (1 mm contiguous
slices) of the shoulder were obtained preoperatively and at the final follow up in all

patients. Evaluations were performed by three orthopaedics specialists blinded to each
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other’s measurements. We then used the mean values. The presence of radiolucent lines
around the glenoid component was classified on radiographs according to the method of
Lazarus(6) and on CT scans according to the scoring system of Yian(10). The three
inline pegs (inline group) were assessed in five zones around the pegs and between peg
and peg scored as 0, 1, 2, or 3 for radiolucent lines of width 0, 1, 2 mm, or gross
radiolucency, respectively (Fig. 2a)

The five outline pegs (outline group) were similarly assessed in eight zones with
radiolucency around the pegs scored as 0, 1, 2, or 3 for radiolucent lines of width 0, 1, 2
mm, or gross radiolucency, respectively (Fig. 2b).

Yian et al evaluated only four pegs glenoid component, therefore they evaluated six
different zones along the glenoid back surface, for a total score ranging from 0 to 18
points. But in this study, we evaluated two different type glenoid components. To unify
the values of the outline and inline groups on CT, we evaluated the mean/maximum
radiolucency score per zone as the Yian score (%). The degree of loosening was
determined based on the radiographic and CT scores. Possible loosening was defined as
a Lazarus score of 3 or a Yian score of 33%—67%. Definite glenoid loosening was
defined as a Lazarus score of >4 or a Yian score of >67%. We then analyzed the
appearance of radiolucent lines according to peg location, defined as follows: superior
(peg 1 of the inline and outline pegs), middle (peg 2 of the inline pegs and pegs 2, 3,
and 4 of the outline pegs), and inferior (peg 3 of the inline pegs and peg 5 of the outline
pegs) (Fig. 2).

The grade of glenoid component seating indicates the amount of host subchondral
bone directly in contact with the back of the glenoid component. As the surgical ideal is

to achieve complete congruency between the back of the component and the host
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subchondral bone, any section of the component backed by an intervening layer of
cement, as evaluated by CT, was deemed to be unsupported. Glenoid component seating
was further classified as follows: Grades A, B, and C were defined as “better seating”
and grades D and E as “worse seating”.

The degree of humeral stem loosening was classified on radiographs according to the
method of Inoue et al(20). The location of bone resorption was divided into 7 zones.
The degree of bone resorption was divided into four grades.

Using images obtained at the last follow up, superior inclination and retroversion of
the glenoid component, humeral head subluxation index, and rotator cuff fatty
infiltration grade were measured on CT, and the critical shoulder angle was measured on
radiographs. Glenoid superior inclination was assessed by angle, using the method of
Maurrer et al(21). We defined glenoid superior inclination as the angle between the
glenoid and a line perpendicular to the floor of the supraspinatus fossa(22) (Fig. 3).
Glenoid retroversion was calculated using Friedman’s angle(23) (Fig. 3). The humeral
head subluxation index was calculated using the glenoid-based technique described by

Walch et al(24). CSA was measured as described by Moor et al(25).

Statistical analysis
The empirical distributions of continuous end points are reported as the mean, standard
deviation, minimum, and maximum. Paired t test was used to detect variation over time
in paired preoperative and postoperative Constant scores, UCLA scores, shoulder range
of motion (flexion, external rotation, internal rotation), and radiographic outcomes.
Statistical comparisons of the data among three groups, appearance of radiolucent lines

according to peg location, were performed using ANOVA and Tukey’s protected least



155  significant difference test.
156 Statistical analyses were performed with JMP 14.0.0. software (SAS Institute Inc.,

157  Cary, NC). Statistical significance was set at P <.05.
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Results
Patient demographics

The mean follow-up period was 137 months (range, 120—179 months). Thirteen of the
16 patients were female, and mean age at surgery was 61 years (range, 50—84 years).
TSA was performed for severe shoulder pain or functional disability caused by
osteoarthritis (n = 6) or rheumatoid arthritis (n = 12). A B/F shoulder prosthesis was
implanted in 6 shoulders and Global Advantage in 12. The demographic data are listed

in Table 1.

Clinical outcomes

Our overall results reveal a significant improvement of clinical outcomes following
TSA (Table 1). The mean Constant score showed a statistically significant improvement
from 25.8 points (range, 12-38 points) preoperatively to 70.1 points (range, 42-93
points) postoperatively (p<0.001). The mean UCLA score showed a statistically
significant improvement from 10.7 points (range, 8—14 points) preoperatively to 28.9
points (range, 24-35 points) postoperatively (p<0.001). Shoulder flexion, internal
rotation, and external rotation also improved between pre surgery and post surgery

(p<0.01).

Radiographic findings

Table 2 lists the individual patient results. In all patients, complete radiographic and
CT data from the final follow up were available. The mean radiolucency on CT (Yian
score) was 19% =+ 15. There was no loosening in 13 shoulders and possible loosening in

5 shoulders. Yian score was significantly higher in patients with RA than in patients

10
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with OA (24% vs 6.9%, p = 0.002). However, there were no significant difference
between male and female (male 19% vs female 18%, p=0.47), and no significant
difference by type of pegs (Inline 22% vs Outline 17%, p=0.26), and no significant
difference in age between those over 60 years old and under 60 years old (16% vs 21%,
p=0.22).

Mean CT score of the combined inline and outline groups according to peg location
was 17 + 26% for superior pegs, 17 + 22% for middle pegs, and 48 + 39% for inferior
pegs (Fig. 4). CT score was significantly higher for inferior pegs than for those in other
locations (p<0.05). Regarding humeral resorption, grade 1 resorption was seen in seven
shoulders (zone 1, n = 5; zone 4, n = 2), and grade 2 in one shoulder (zone 1).
Loosening was seen in one patient with RA (grade 4, zone 4). Mean glenoid superior
inclination was 12.6 + 9.9°, retroversion was —0.3 + 10.4°, and subluxation index was
46.4 + 5.7%. Regarding seating, all glenoid components were grade A or B, indicating
firm seating. Mean CSA was 33.7 + 8.7°. There were no significant differences in terms
of loosening, age, or prothesis type.

Tables 3 and 4 show the results of correlation analysis to identify factors associated
with glenoid loosening and possible loosening. Mean Constant score and UCLA score
were significantly lower for possible loosening compared with no loosening (55.6 vs
68.2 points and 26.6 vs 29.3 points, respectively) (p = 0.01). Shoulder flexion range was
lower for possible loosening than for no loosening (99.0° vs 140.0°) (p = 0.008) (Table
3). Mean Yian CT score was 39 + 4.4% for possible loosening and 11 + 8.3% for no
loosening. There was no significant difference in loosening in terms of humeral
resorption. Glenoid superior inclination values were significantly lower for possible

loosening than for no loosening (4.9 £ 5.1° vs 15.6 £ 9.7°) (p<0.01). There was no

11
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significant difference between possible loosening and no loosening in terms of glenoid
retroversion (—-0.16 + 11.5° vs —0.8 £ 6.7°) (p=0.45) or subluxation index (44.1 + 5.2%
vs 47.3 £ 5.4%) (p=0.16). Mean CSA was 33.3 £ 6.3° for possible loosening and 33.9 +
9.4° for no loosening (Table 4). We also measured the glenoid superior inclination
within 1 month after TSA using radiograph. As a results, similar to the long-term results,
glenoid superior inclination values were significantly lower for possible loosening than

for no loosening (—3.5° £ 8.3° vs 19.3 £ 6.0°) (p=0.02).

Complications

Among the patients who underwent TSA, revision was performed in three patients, all
of whom had RA. In the first patient, revision surgery was performed for stem and
glenoid loosening that occurred at 1 year and 5 months after TSA. In the second patient,
a first revision surgery was performed 5 years and 5 months after TSA because of stem
loosening, and a second glenoid revision surgery was performed 8 years subsequently.
In the third patient, humeral stem revision was performed 10 years and 11 months after
TSA. There were no neurological complications, periprosthetic infections, fractures, or

other complications directly related to the surgical procedure.
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Discussion

To the best of our knowledge, this is the first study that has used CT to evaluate
radiolucent lines and implant placement at more than 10 years after TSA. Although
three shoulders in RA patients required revision surgery, this study demonstrated
satisfactory long-term clinical outcomes for the 3rd generation cemented total shoulder
system on Japanese patients. Even in implants that were still in position at 10 years after
surgery, radiolucent lines were present around the glenoid component. Therefore, we
evaluated the presence of radiolucent lines around the glenoid component at last follow
up period on CT to clarify the factors that affect glenoid loosening.

TSA is an effective procedure that improves shoulder pain and restores joint function.
Papadonikolakis et al performed a systematic review of 3853 TSA surgeries performed
between 1976 and 2007. According to their X-ray evaluation, asymptomatic radiolucent
lines appeared at a rate of 7.3% per year, symptomatic glenoid loosening occurred at
1.2% per year, and surgical revision occurred at 0.8% per year. Several studies have
used CT to evaluate TSA over a medium follow-up period. Yian et al reported possible
or definite loosening in 13% of 47 shoulders over a mean follow-up period of 40
months(10). In their study, mean clinical outcomes and ROM were satisfactory at or
after the 10-year follow-up; however, the postoperative clinical scores were associated
with CT scores. In particular, CT scores were significantly higher around inferior pegs
than superior pegs. Wijeratna et al reported that zones around the inferior pegs were the
most affected by radiolucency(26). In this study, both radiographic and CT were used
for evaluation, and even in cases in which the radiolucent scores appeared to be low on
radiographic, there were cases in which possible loosening was observed on CT analysis.

We believed that CT should be used for the evaluation of glenoid loosening. In terms of
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CT scores, the current results are comparable to those of previous reports of
radiolucency. Hence, the CT evaluation system used in the present study could be used
as an alternative scoring system for long-term TSA assessment.

CT has previously been used to evaluate bone morphology, implant placement, and
radiolucent lines around implant components. Gregory et al reported a protocol for
identifying radiolucencies on CT before they can be detected on plain radiographs(27).
Asian patients were reported to be exhibited a smaller shoulder morphometrics than
Europe and/or American cohort(17-19). Since TSA implants were designed for Western
patients shoulder, it is unclear whether they can be properly placed in Asian patients. In
the present study, we evaluated glenoid inclination, retroversion, humeral stem
inclination, humeral head subluxation, and CSA at the last follow up using CT. Our data
showed that lower values for glenoid inclination on postoperative CT were associated
with lower postoperative clinical scores. In a previous finite element study,
superoinferior misalignment of the glenoid component was predictive of poor
outcome(12). Mean values for normal glenoid superior inclination have been reported as
13.2 £ 3.3° by Gracia et al and as 17 + 4° by Scheiderer et al. In the present study,
superior inclination values were 4.9 +5.1° for possible loosening and 15.6 + 9.7° for no
loosening. These results suggest that the glenoid component should be placed
perpendicular to the glenoid surface rather than with inferior tilt.

Bone fragility is greater in RA patients than in OA patients, which may increase the
risk of loosening of the humeral stem and glenoid component in RA patients. Raiss et al
evaluated 39 arthroplasties in patients with glenohumeral OA and reported a mean
Constant score of 27 points (range, 11-54 points) preoperatively and 61 points (range,

21-86 points) postoperatively(2). In the present study, all patients with possible glenoid
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loosening had RA, and those who required stem revision also had RA.

This study has several limitations. First, it was retrospective in nature. Therefore, we
have not been able to evaluate the placement position by CT immediately after surgery.
However, superior inclination was able to assess by X-ray immediately after surgery,
and the results were similar to those obtained more than 10 years after surgery. Second,
few patients had completed a minimum 10 years of follow up. Of the shoulders studied,
only five patients were lost to follow up. However, the data of the three shoulders that
underwent revision before 10 years and the several patients had died could not be
included, which limited our analysis. Third, we used two different prosthetic implants,
which were assigned to patients randomly. There was no significantly difference
between the two implants with regard to the clinical and radiographic outcomes.
Fourth, as our follow-up period was a minimum of only 10 years, the longer-term
results are unknown. A larger number of subjects and a longer follow-up period will be

required in future to validate the results of the present study.
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Conclusions

TSA provided good clinical outcomes according to the results of follow-up at a
minimum period of 10 years in Japanese patients; however, several patients with RA
required revision. The presence of glenoid radiolucent lines influenced the clinical score.
Glenoid radiolucency values were significantly higher in patients with RA than in those
with OA. Radiolucency was detected most commonly around the inferior pegs of the
glenoid component, and glenoid superior inclination may influence the presence of

radiolucent lines around the glenoid pegs.
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Figure captions
Figure 1

Patient selection flowchart.

Figure 2
Morphology of the two types of glenoid component and area numbers.
(a) Inline type

(b) Outline type

Figure 3
The angles of glenoid placement.
(a) Glenoid component retroversion (o),

(b) Glenoid component superior inclination (3)

Figure 4

Mean CT score (%) of the combined inline and outline groups according to peg location.
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ROM ROM ROM
follow Constant UCLA ROM ROM UCLA
Implant Flexion ER ROM Flexion Constant
Case | Diagnosis Implant Age Sex up Side Score score ER post IR score
type pre pre IR pre post Score post
months pre pre °) post post
) ) )
1 RA B/F shoulder inline 50 F 179 L 60 10 buttock 12 10 120 20 T12 74 30
2 RA B/F shoulder inline 50 F 176 R 120 20 L5 28 13 110 15 T12 70 28
3 RA Global advantage outline 58 F 140 R 120 45 L4 32 9 75 45 L1 50 25
4 OA Global advantage outline 83 F 136 R 100 -10 buttock 31 14 160 35 L4 81 31
5 OA Global advantage outline 75 M 134 L 50 -20 buttock 14 9 65 -5 L4 42 24
6 RA B/F shoulder inline 58 F 150 R 70 20 buttock 16 8 140 30 T12 65 28
7 OA Global advantage outline 57 M 131 L 80 -10 buttock 22 14 150 60 T12 61 25
8 RA B/F shoulder inline 51 F 132 R 90 0 L2 26 12 100 45 L4 51 27
Lateral
9 RA Global advantage outline 62 F 145 R 80 0 13 12 150 35 L4 93 35
thigh
10 RA Global advantage outline 50 F 130 L 120 20 buttock 26 13 95 25 L2 58 26
11 OA Global advantage outline 49 F 120 L 110 10 T11 38 12 160 50 T2 71 27
12 OA Global advantage outline 84 F 120 L 120 30 buttock 26 14 145 30 L5 75 30
13 RA B/F shoulder inline 67 F 144 R 80 10 buttock 32 8 120 30 L5 72 32
14 OA Global advantage outline 66 F 136 L 110 20 L5 34 12 155 45 T12 85 33
15 RA Global advantage outline 61 M 130 R 70 10 buttock 31 9 85 35 L5 56 25
16 RA B/F shoulder inline 57 F 127 R 80 30 T12 35 8 160 30 T10 86 32
Lateral
17 RA Global advantage outline 60 F 126 L 65 -10 21 8 160 30 T10 86 32
thigh
18 RA Global advantage outline 62 F 120 R 90 10 buttock 27 8 160 35 L4 85 30
mean 61.1 137.6 89.7 10.3 S 25.8 10.7 128.3 32.8 L1 70.1 28.9

RA, Rheumatoid Arthritis; OA, OsteoArthritis; B/F, Bigliani/Flatow; ROM, Range Of Motion; ER, External Rotation; IR, Internal Rotation; UCLA, University of California at Los Angeles.

Table 1



_ CSA Humeral 1.30ne CT score Glenoicli ) Glfano.id Subluxation )
Case Seating Resorption retroversion  inclination _ Goutallier Warner
Grade (%) index (%)
Grade/Zone (*) (°)

1 0 A 49 11 20 0.6 27.3 49 1 mild
2 1 B 44 11 0 -24 24.6 40 0 none
3 4 A 27 11 33 0.9 8.9 49 0 none
4 0 A 32 1/4 0 71 1.6 52 2 moderate
5 1 B 27 11 21 26.8 7.2 51 2 mild
6 2 A 43 11 47 8.6 8.2 43 1 mild
7 0 A 31 0 0 -1.5 18.8 53 0 none
8 1 A 27 0 40 2.4 -0.5 46 0 none
9 1 B 32 0 13 1.3 14.4 43 0 none
10 4 A 33 4/4 38 -4.9 -2.1 34 0 none
11 1 A 30 0 8 10 21.6 55 0 none
12 0 A 29 0 8 -4.2 3.5 50 2 moderate
13 2 A 23 2/1 20 -2 4 39 0 none
14 1 B 32 0 4 29 12 39 0 none
15 2 A 38 0 38 -11 10 48 0 none
16 0 A 54 11, 1/4 7 -0.8 32 54 2 moderate
17 1 A 38 0 25 -16.2 28.2 44 0 none
18 0 A 20 0 13 -2.7 10.3 47 0 none

mean 1.2 33.8 0.7 18.6 -0.4 12.8 46.4 0.6

CSA, Critical Shoulder Angle; CT, Computed Tomography.

Table. 2



Table 3

Glenoid possible No glenoid
loosening loosening
(n=5) (n=13)
Clinical outcomes Mean Mean P Value
Measured active motion (°)
Forward flexion 99+22.2 140+27.4 0.008
External rotation 3618 33.5£17.3 0.35
Internal rotation buttock T12 0.11
Clinical scores (points)
Constant score 56.0£5.4 75.4£12.8 <0.001
UCLA score 26.2+1.2 29.9+3.0 0.001

UCLA, University of California at Los Angeles



Table. 4

Glenoid possible ] . P
. No glenoid loosening
loosening Value
(n=5) (n=13)
Radiographic measurement Mean Mean
Postoperative radiographs
Lazarus radiolucency score 2.6%1.2 0.62+0.6 <0.001
Lazarus seating score 5A 9A, 4B
Critical shoulder angle (°) 33.310.4 33.919.4 0.44
Inoue humeral bone
] grade1; 2, grade4; 2 grade1; 5, grade2; 1
resorption grade
Postoperative CT findings
CT radiolucency score (%) 39.0+4.4 10.618.3 <0.001
Glenoid retroversion (°) -0.16£11.5 -0.816.7 0.45
Glenoid inclination (°) 4.9+5.1 15.6+9.7 0.007
Subluxation index (%) 44 115.2 47.315.4 0.16
Goutallier grade 1; 1 grade 1 ;1, grade 2; 4
none8, mild2,
Warner none4, mild1
moderate3
Radiographic follow-up, mo 135.618.5 138+18.6 0.4



Fig. 1

Eligible Cohort
32 shoulders in 30 patients

h 4

25 shoulders in 23 patients

Deceased
7 shoulders in 7 patients
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20 shoulders in 18 patients

Lost to Follow up
9 shoulders in 5 patients
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Final cohort for analysis
18 shoulders in 16 patients

Revision procedures
2 shoulders in 2 RA patients
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