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ABSTRACT
Background: Stemmed humeral components
have been used successfully in shoulder
arthroplasty since the 1950’s. Stem-related
complications, including fracture, stressshielding, loosening, and osteolysis, present
a rare but difficult challenge in shoulder
arthroplasty. Stemless (also called canalsparing) humeral components utilize a
standard humeral head osteotomy and
rely on metaphyseal rather than diaphyseal
fixation. To date, limited information is
available on its age-related outcomes.
Questions/purposes: When using a
stemless humeral component in total
shoulder arthroplasty, we asked if there
were differences in (1) range of motion
and functional outcome scores, and (2)
radiographic changes and revision rates,
between patients of different ages.
Methods: Stemless shoulder arthroplasty was
performed on 157 patients with minimum of
two-year follow-up. Clinical and radiographic
examination was documented and compared
between patients <60, 60-69, and ≥70 years
old. Thirty-two (20.4%), 77 (49%), and 48
(30.6%) patients were found to be <60, 6069, and ≥70 years old, respectively.
Results: At final follow-up, only age groups
60-69 and ≥70 years showed significant
improvements in strength (p=0.001) and
internal rotation range of motion (p<0.001).
Postoperative ASES (p<0.001) and ageadjusted Constant scores (p<0.001) at 2-year
follow-up were significantly higher in the
older age groups. Overall change in adjusted
Constant score (p=0.007) and internal
rotation range of motion (p=0.047) showed
greatest improvement in the older age
groups. One revision operation was required
in each age group (p=0.326). No humeral
component had evidence of radiographic
loosening, subsidence, or migration at final
follow-up.

Conclusions: This is the first report of
age-related outcomes in stemless humeral
component shoulder arthroplasty. At a
minimum 2-year follow-up, this study
highlights improvement in out-comes for all
age groups, with slightly more significant
improvements in older patients.
INTRODUCTION
Recently, stemless (also called canal-sparing)
humeral implants have been introduced,
providing an alternative to traditional
stems. These newer designs maintain their
stability through press-fit, metaphyseal
fixation, thereby leaving the diaphysial
bone untouched. Ad-vantages of canalsparing implants include avoidance of stemrelated fractures, decreased operative time,
and optimized humeral head positioning
independent of the shaft axis [3]. In addition,
revision cases, when necessary, can be
performed more easily, with maximized bone
preservation. Studies have shown good
clinical and radiographic results at short-term
follow-up [6, 10, 11, 13].
Currently, little information is available in the
literature exploring age-related outcomes
with use of stemless humeral components.
Specifically, some concern exists that
these designs may not be appropriate
in the older patient population due to a
greater prevalence of osteoporosis. The
aim of this study was to examine the agerelated outcomes after implantation of
the SIMPLICITI™ Shoulder System (Wright
Medical, Bloomington, MN, USA) canalsparing humeral implant. It expands on a
previously published paper [6], utilizing a
dataset containing a large cohort of patients.
STUDY QUESTIONS
When using a stemless humeral component
in total shoulder arthroplasty, we asked if
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there were differences in (1) range of motion
and functional outcome scores, and (2)
radiographic changes and revision rates,
between patients of different ages.
MATERIALS AND METHODS
This study was a retrospective analysis of
prospectively collected data from multiple
institutions receiving IRB approval, involving
16 surgeons at 14 sites throughout the United
States. Between July 2011 and November
2012, all patients who were indicated for an
anatomic total shoulder replacement, met
inclusion/exclusion criteria, and agreed to
have a SIMPLICITI humeral implant, were
consented for the procedure. 157 patients
were enrolled. They were then divided into 3
groups, depending on age (<60, 60-69, and
≥70 years old).
The study consisted of 45 females and 112
males, with a mean age of 66 years (range, 3784). Of the 157 patients enrolled, 32 (20.4%),
77 (49.0%), and 48 (30.6%) patients were in
age groups <60, 60-69, and ≥70 years of age,
respectively. Eight patients were dropped
from the study for the following reasons:
(1) explanted during index procedure, (1)
explanted post-index procedure, (1) deceased,
(2) lost to follow-up for unknown reasons,
and (3) withdrew consent from the study.
These patients were not included in the final
outcomes assessment, leaving 149 patients
(94.9%) with a minimum of 2-year follow-up.

CLINICAL EVALUATION
Comprehensive examinations were
performed preoperatively, and at regular
postoperative intervals up to 2 years. Clinical
performance was assessed by ROM (using a
long arm goniometer), age-adjusted Constant
score, Simple Shoulder Test (SST), American
Shoulder and Elbow Surgeons (ASES) score,
and strength evaluation as proposed by
Bankes et al. [2]. Complications, as defined by
the need for revision surgery, were also noted.
RADIOGRAPHIC EVALUATION
Standard postoperative radiographs
were obtained at each follow-up visit
and evaluated by three independent
musculoskeletal radiologists. Evaluations
included signs of component loosening,
osteolysis, subsidence, and migration, as has
been previously defined [6].
STATISTICAL ANALYSES
Data was summarized using SAS 9.4 (Cary,
NC, USA). Descriptive data was calculated
including mean, standard deviation, range,
and median. Comparisons among the three
age groups were performed using ANOVA
analysis and paired Student’s t-test was
used for improvement from preoperative
assessments. Significance was set at p < 0.05.
RESULTS
The clinical outcomes for the three age groups
are shown in Table I. At 2-year follow-up, all
age groups showed significant improvement
from preoperative evaluation in ASES score
(p<0.001), adjusted Constant score (p<0.001),
SST (p<0.001), and scapular plane/external
rotation ROM (p<0.001). Only age groups
60-69 and ≥70 years showed significant
improvements in strength (p=0.001) and
internal rotation ROM (p<0.001).
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All preoperative scores were similar between
age groups. Postoperative ASES (p<0.001)
and age-adjusted Constant scores (p<0.001)
at 2-year follow-up were significantly higher
in the older age groups. Overall change
in adjusted Constant score (p=0.007) and
internal rotation ROM (p=0.047) showed
greatest improvement in the older age groups
as well. All other comparisons were not
statistically significant.
Table I: Mean preoperative, 2-year postoperative, and
change in functional outcome scores and range of motion
(degrees), stratified by age
<60 yo
(n=29)

60-69 yo
(n=73)

≥70 yo
(n=47)

P-value

33.2 ± 17.2

39.6 ± 16.2

39.1 ± 17.9

0.182

Adj. Constant 51.2 ± 15.0

55.9 ± 17.1

58.2 ± 16.4

0.191

PRE-OP

1

ASES
Strength3

12.8 ± 6.9

13.1 ± 6.4

11.3 ± 5.9

0.293

SST

4.0 ± 2.3

4.3 ± 2.6

4.6 ± 2.9

0.522

IR, º

70.2 ± 20.1

61.8 ± 27.6

64.4 ± 21.3

0.264

ER, º

35.4 ± 23.7

28.8 ± 19.6

31.3 ± 18.5

0.296

SP, º

107.1 ± 25.3 102.3 ± 25.0 100.9 ± 30.8 0.582

2 YEAR POST-OP2
ASES

84.1 ± 18.6

Adj. Constant 90.5 ± 19.6

94.3 ±7.8

93.1 ± 7.9

<0.001*

105.6 ± 10.2 110.6 ± 12.4 <0.001*

Strength3

16.2 ± 8.3

15.9 ± 7.1

14.8 ± 8.6

0.696

SST

10.1 ± 2.2

11.0 ± 1.5

10.7 ± 1.7

0.053

IR, º

72.4 ± 15.7

74.5 ± 16.3

73.7 ± 17.4

0.842

ER, º

54.9 ± 17.1

55.8 ± 14.4

58.2 ± 15.9

0.611

SP, º

142.4 ± 25.3 149.6 ± 21.0 144.5 ± 26.5 0.306

CHANGE
48.8 ±18.9

54.2 ± 18.9

54.3 ± 20.0

0.390

Adj. Constant 37.8 ± 21.0

49.1 ± 20.1

52.3 ± 15.9

0.007*

ASES
Strength3

2.6 ± 9.4

2.4 ± 5.9

3.2 ± 6.1

0.834

SST

6.0 ± 2.4

6.7 ± 2.9

6.1 ± 3.1

0.354

IR, º

1.4 ± 24.8

13.9 ± 27.3

8.7 ± 12.9

0.047*

ER, º

20.5 ± 26.2

26.9 ± 22.9

27.5 ± 16.9

0.345

SP, º

32.5 ± 27.2

47.4 ± 30.2

44.1 ± 30.3

0.075

ASES=American Shoulder Elbow Surgeons, SST= Simple
Shoulder Test, IR=internal rotation, ER=external rotation,
SP=scapular plane
1 values listed for entire 157 patient cohort
2 values for 149 patients (available at follow-up)
3 Strength component of Constant Score
* Statistically significant

Revision surgery was required in three cases
(1.9%), with one case in each age group.
The first patient, a 71 year old, suffered a
subscapularis repair failure 15 months after
the index procedure, requiring revision to
a reverse total shoulder arthroplasty. The
second patient was a 63 year old who
required irrigation and debridement at 4
weeks postoperatively due to infection. After
treatment with a humeral head exchange,
the infection subsequently cleared. The third
revision was in a 48 year old who had glenoid
loosening at 18 months postoperatively,
treated with glenoid component revision
with impaction grafting. In all three revision
scenarios, the humeral component was
noted to be stable and well-fixed. As there
was a revision operation in each age group,
no significant difference existed when
comparing the mean ages between revision
and non-revision groups, as shown in Table II.
Table II: Comparison of mean age between revision and
non-revision groups.
Reoperation

N

Mean age

Yes

3

60.67 ± 11.68

No

154

65.6 ± 8.54

P-value
0.3255

Other than the glenoid component revision
due to loosening (as described above),
radiographic assessment of all other
implants at 2 year follow-up did not show
any signs of loosening, osteolysis, migration,
or translation.
DISCUSSION
Limitations to the current study were noted.
A concurrent control group was not evaluated
so that results could be to directly compared
to the outcomes of a stemmed implant. In
addition, this study represents short-term
follow up, with longer follow up needed
to determine the durability of these agerelated results.
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This is the first study looking at age-related
outcomes following stemless total shoulder
arthroplasty. Results showed significant
increases in all outcome scores in addition to
most ROM planes, illustrating uniform benefit
to patients regardless of age. With certain
outcomes and ROM, more improvement at
final follow-up was noted in older age groups,
which was consistent with the findings found
by Fehringer et al [8].
These functional results are comparable
to results found in prior studies that have
evaluated stemmed components. In a
study by Denard et al. which evaluated the
stemmed AEQUALIS™ implant system in
patients younger than 55 years of age, the
postoperative adjusted Constant Score was
80.0 in patients not requiring revision of the
glenoid component (mean follow up of 115.5
months). In addition, active forward elevation
was 128 degrees, with external rotation to 33
degrees [7]. In a similar study by Raiss et al.,
evaluating patients younger than 60 years
of age who had also received the AEQUALIS
stemmed implant, the average adjusted
Constant Score was 83 at mean follow up
of 7 years. External rotation improved to
30.5 degrees and for-ward elevation to
128 degrees [19]. Though the results from
the present study show a better functional
outcome score (Constant Score- 90.5) and
higher ranges of motion specific to this young
age group, definitive conclusions comparing
stemmed and stemless implants cannot
be drawn due to the variability in follow
up. Outcomes for older patients receiving
a stemmed implant were also similar to
those found in the present study. In a paper
by Iriberri et al., patients over 80 years of
age receiving the AEQUALIS implant had a
postoperative adjusted Constant Score of
110, at mean follow up of 7 years. In fact,
when compared to patients younger than
70 years of age, the authors found better

functional outcome scores in the older groups,
similar to the results found in the present study
concerning stemless implants [12].
Radiographically, the present study found
no failures of the humeral component at 2
years, with only 1 case of glenoid loosening
in a younger patient that required revision.
The humeral implant maintained durability in
younger patients, who may be considered to
be at higher risk for loosening due to higher
levels of activity. The SIMPLICITI canal-sparing
system also maintains adequate metaphyseal
fixation in older patients, where poor bone
quality may be a concern. Though the followup is short-term, these results show that in
properly selected patients, the SIMPLICITI
canal-sparing system can be an effective
arthroplasty option, regardless of patient age.
With this in mind, certain clinical scenarios
may preclude the use of the stemless implant.
Cysts noted in the metaphysis or “poor”
bone density (metaphyseal bone that is
easily compressible or unable to maintain
the position of the blazer) are reasons to
convert to a stemmed implant for improved
fixation. It is, therefore, prudent to have the
stemmed implant system available during
the procedure, in the event that stemless
components cannot be used.
CONCLUSIONS
This study demonstrates good results in
patients receiving the SIMPLICITI canalsparing system for shoulder osteoarthritis
at short-term follow-up, regardless of age.
All age groups can be expected to have
improved functional scores and range
of motion with minimal risk of humeral
component loosening. Older age groups
may have slightly improved results when
compared to younger groups. Future studies
need to be performed to assess the long-term
durability of these outcomes.
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