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Humeral Head Morphology Influences Outcomes of
Arthroscopic Interposition Glenoid Patch Allograft for

Glenohumeral Arthritis

Brian M. Cable, M.D., Ali S. Farooqi, B.A., Steven Tsai, B.S.E., Ryan Plyler, M.D.,

Alex Lee, B.S., Robert L. Parisien, M.D., and John D. Kelly IV, M.D.
Purpose: To determine short- to midterm patient-reported outcomes of arthroscopic soft-tissue interposition arthro-
plasty using acellular dermal allograft with a minimum follow-up of 1 year and to assess outcomes in patients with and
without flattening of the humeral head. Methods: Patients with a diagnosis of primary glenohumeral arthritis who
underwent arthroscopic soft-tissue interposition arthroplasty with an acellular dermal allograft from July 2010 to
November 2019 were retrospectively enrolled. Inclusion criteria were a primary diagnosis of glenohumeral arthritis and
Outerbridge 4 full-thickness cartilage loss of �50% of the glenoid articular surface. Patients underwent arthroscopic
debridement, microfracture, and biological arthroscopic soft-tissue interposition arthroplasty with an acellular dermal
matrix. Postoperative outcomes included American Shoulder and Elbow Surgeon (ASES) score, Single Assessment
Numeric Evaluation (SANE) score, Penn Shoulder Score (PSS), numeric rating scale (NRS) pain score, analgesic use,
and conversion to total shoulder arthroplasty (TSA). Results were stratified according to humeral head morphology on
preoperative radiographs. Results: A total of 25 patients were included, with a mean age of 56.0 years (range 19.2 to
74.8) and a mean follow-up of 3.36 years (range 1.03 to 8.98). The mean postoperative ASES score was 64.1 (range
11.7 to 100.0), SANE score was 62% (range 5% to 100%), and PSS was 61.2 (range 10.6 to 97.9). Additionally, 56% of
patients rated their shoulder function as improved or much improved, and 36% of patients converted to TSA at a mean
of 2.35 years. Patients with and without humeral flattening had similar postoperative ASES scores (P ¼ .44), SANE
scores (P ¼ .90), PSS (P ¼ .73), and conversions to TSA (P ¼ .83). Patients with humeral flattening were more likely to
have shoulder pain at night (83.3% versus 28.6%, P ¼ .02). Conclusion: Arthroscopic soft-tissue interposition
arthroplasty with an acellular dermal allograft resulted in satisfactory short- to mid-term postoperative outcomes for
younger patients with glenohumeral arthritis but demonstrated a TSA conversion rate of 36%. Patients with humeral
head flattening also had satisfactory shoulder function but were more likely to experience shoulder pain at night. Level
of Evidence: Level IV, therapeutic case series
steoarthritis (OA) is a degenerative joint disease
Oaffecting joint cartilage, subchondral and peri-
articular bone, and periarticular soft tissues including
ligaments, muscles, and synovium.1 OA of the gleno-
humeral joint (GHOA) is a frequent cause of shoulder
pain resulting in severe functional impairment. Using
the Samilson-Prieto radiographic criteria for the diag-
nosis of GHOA, recent epidemiologic studies suggested
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that GHOA may affect �16% to 20% of adults >65
years old.2-4

Conservative measures for GHOA include corticoste-
roid injections, nonsteroidal anti-inflammatory drugs
(NSAIDs), and physical therapy. Surgery is indicated
after failure of conservative treatment, with anatomic
total shoulder arthroplasty (TSA) or reverse total
shoulder arthroplasty (RSA) being the mainstay of
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surgical treatment for older, lower-activity patients.
Studies have reported significant improvements in
function and pain scores after TSA, with several studies
reporting similar outcomes for patients after RSA and
lower chances of revision surgery.5-8 Rates of surgery
for GHOA have also dramatically increased, with some
studies noting a 400% increase of primary TSA from
2001 to 2010.9 In 2011, 29,359 TSA procedures and
21,692 RSA procedures were performed in the United
States.10

Total arthroplasty is less reliable in younger patients
(<60 years) because of substantial activity restrictions
and a low rate of survivorship, typically from loosening
and wear of the glenoid component.11 Some studies
have reported the 10-year survivorship of the glenoid
component to be as low as 62.5% after TSA in young
patients.12 Concerns regarding prosthetic survivorship
and glenoid loosening have led surgeons to pursue
joint-preserving procedures for younger patients
instead.13 One possible option is glenohumeral
debridement, which allows for direct assessment of the
joint surface and removal of damaged cartilage, osteo-
phytes, and loose bodies, but �22% of patients convert
to arthroplasty within a year of surgery.14 The
comprehensive arthroscopic management procedure,
which includes capsular release, biceps tenodesis, and
axillary neurolysis in addition to glenohumeral
debridement, is another alternative procedure that
showed a lower conversion to arthroplasty rate of 15%
at 2 years.15

Arthroscopic soft-tissue interposition arthroplasty,
also known as biological glenoid resurfacing, is an
additional option for the young patient with gleno-
humeral arthritis in which a majority of the wear is on
the glenoid side. Allograft resurfacing of the glenoid is
intended to create a biologically active articular surface
that preserves motion while providing pain relief and
improved function.16 Results of arthroscopic interposi-
tion arthroplasty have been mixed,17-20 although some
studies have reported promising results with menis-
cal21-24 and dermal16,25 allografts. However, it is still
unclear whether arthroscopic interposition arthroplasty
is effective for patients with flattening of the humeral
head, which has been associated with worse outcomes
after other joint-preserving procedures.26

The purposes of this study were to determine short- to
midterm patient-reported outcomes of arthroscopic
soft-tissue interposition arthroplasty using acellular
dermal allograft with a minimum follow-up of 1 year
and to assess outcomes in patients with and without
flattening of the humeral head.

Methods
Patients who underwent arthroscopic soft-tissue

interposition arthroplasty with an acellular dermal
allograft from July 2010 to November 2019, with a
minimum follow-up of 1 year, were retrospectively
enrolled in this institutional review boardeapproved
study. Inclusion criteria were a primary diagnosis of
glenohumeral arthritis and demonstrated Outerbridge 4
full-thickness cartilage loss �50% of the glenoid artic-
ular surface. Exclusion criteria were history of rheu-
matoid arthritis, history of psoriatic arthritis, reinjury to
the involved shoulder, or injection of steroid or hyal-
uronic acid to the involved shoulder after initial
surgery.
Postoperative outcome measures were collected

retrospectively by telephone survey by a trained med-
ical student. Recorded outcomes included postoperative
American Shoulder and Elbow Surgeon (ASES) score,27

Single Assessment Numeric Evaluation (SANE) score,28

and Penn Shoulder Score (PSS).29 Patients rated their
shoulder function and numeric rating scale (NRS)
before and after surgery. Patients reported use of over-
the-counter (OTC) analgesics and prescription pain
medication before and after surgery. Nighttime shoul-
der pain was recorded. Subsequent surgery to the
involved shoulder was also recorded during the survey,
and the electronic medical record was used to obtain
specific information about subsequent surgery. Patients
with secondary surgery were asked to estimate their
shoulder function and pain before the subsequent
surgery. The number of patients meeting the patient
acceptable symptom state (PASS), defined as the abso-
lute postoperative outcome score that represents an
acceptable clinical outcome, was reported using previ-
ously established thresholds for relevant patient-
reported outcomes.30

Preoperative radiographs, when available, were used
to categorize patients based on humeral morphology.
Two senior orthopaedic surgeons reviewed the preop-
erative radiographs and graded humeral morphology
into two categories: zero to minimal humeral head
flattening/osteophytes or significant humeral head
flattening/osteophytes. Postoperative outcomes were
then stratified by the presence or absence of significant
humeral head flattening (Fig 1). Unpaired t test for
quantitative variables and chi-squared test for categor-
ical variables were used for statistical analysis. All sta-
tistical analysis was completed using Prism 6.0
(GraphPad, San Diego, CA).

Surgical Technique
The surgical technique is illustrated in Fig 2. Patients

underwent arthroscopic debridement, microfracture,
and biological arthroscopic soft-tissue interposition
arthroplasty with an acellular dermal matrix (Allopatch
HD-ConMed). Patients were placed in the lateral de-
cubitus position, and shoulders were prepped and
draped in the usual fashion. Four portals were routinely
made, including a standard posterior portal, a postero-
lateral portal, an anterior portal, and an anterior



Fig 1. Radiographic comparison of
humeral head flattening among
patients.
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superior portal (ASP). Percutaneous portals were made
as needed for anchor placement and suture retrieval.
An extensive capsulotomy was performed with interval
release to diminish joint reactive forces. Any evident
humeral osteophytes were burred down via an acces-
sory posterolateral portal while viewing posteriorly.
Then the glenoid was carefully burred until concentric
while viewing from the ASP. Usually, there was
eccentric posterior wear and every attempt was made to
make the glenoid more concentric and obtain bleeding
bone. The labrum was debrided and usually main-
tained, and marrow stimulation via microfracture of the
glenoid was performed. The 4 � 3-cm graft was then
prepared on the back table, and 4 anchors were placed,
the inferior ones percutaneously, with the superior
anchors generally placed through either the posterior or
anterior portal. A single limb of each inferior anchor
was placed through the allograft, and a mulberry knot
was tied so that the graft could be shuttled via the
anterior cannula using a pulley technique. Once in the
joint, sutures were shuttled through the proximal
edges, and the graft was affixed to the superior labrum
using push lock anchors (Arthrex, Naples, FL).
Additional sutures were applied securing the graft to
the glenoid as needed.

Rehabilitation
Patients were placed into an abduction pillow, and

gentle passive range of motion with applied manual
traction was commenced at postoperative week 2 and
continued until week 6, at which point the sling was
discarded. Active assisted range of motion began at
week 6, and resistive exercises were not instituted until
week 12.

Results
In total, 34 patients underwent arthroscopic interpo-

sition arthroplasty during the study period, and 9 were
lost to follow-up. The remaining 25 patients included
for analysis had a mean follow-up of 3.36 years (range
1.03 to 8.98). Patients had a mean age of 56.0 years
(range 19.2 to 74.8) and a mean follow-up of 3.36 years
(range 1.03 to 8.98). Patients were majority male
(68.0%) and Caucasian (88.0%), and the left shoulder
was the most commonly affected (56.0%). Available
preoperative radiographs demonstrated 7 patients



Fig 2. Arthroscopic images of surgical procedure demonstrating glenoid microfracture (A), graft shuttling using single limbs from
the 2 inferior anchors tied as mulberry knots (B), and limb retrieval after graft shuttling (C). (D and E) Borders of the secured
allograft.

e1424 B. M. CABLE ET AL.
without humeral head flattening and 12 patients with
humeral head flattening. The mean ages of patients
with and without flattening were 56.64 and 58.94
years, respectively (P ¼ .69); 66.7% and 57.1% were
male (P ¼ .68); and 100% and 71.4% were Caucasian
(P ¼ .15) (Table 1).
The mean postoperative SANE score was 62% (range

5% to 100%) for the involved shoulder and 90%
(range 25% to 100%) for the uninvolved shoulder. The
PASS threshold for the SANE score was met in 7 of 25
patients. The mean postoperative ASES score was 64.1
(range 11.7 to 100.0), Eight of the 25 patients met the
PASS threshold for the ASES score. The mean post-
operative PSS score was 61.18 (range 10.57 to 97.89),
with a mean score of 19.16 on the PSS pain subscale,
5.48 on the PSS satisfaction subscale, and 36.54 on the
PSS function subscale (Table 2). Additionally, 56% of
patients reported their shoulder function as being
improved or much improved, 20% reported shoulder
function to be the same, and 24% reported shoulder
function to be worse or much worse. When considering
medication use, 40% of patients reported a decrease in
OTC analgesic use, and 12% reported a decrease in
prescription pain medication use. The mean reduction
in pain NRS score was 3.44, and 60% of patients re-
ported shoulder pain at night. 36% of patients under-
went conversion to TSA at a mean of 2.35 years (range
0.38 to 8.21); mean age at time of conversion was 57.28
years (range 37.94 to 74.83).
In a subanalysis of the 19 patients evaluated for hu-

meral flattening on preoperative imaging, SANE scores
were similar for the involved shoulder (67% and 66%,
P ¼ .90) and the uninvolved shoulder (92% and 79%,
P ¼ .16). The PASS threshold for the SANE score was
met by 3 of 12 and 2 of 7 patients with and without
humeral flattening, respectively. Similarly, patients
with and without flattening had a similar overall ASES
(61.11 and 70.24, P ¼ .44) and ASES function subscale
(31.53 and 30.23, P ¼ .83) scores. Patients with flat-
tening had a slightly lower ASES pain subscale score
(29.58) than patients without flattening (40.0),
although this failed to reach significance (P ¼ .14). The
PASS threshold for the ASES score was met by 2 of 12
and 3 of 7 patients with and without flattening,
respectively. Patients with and without flattening
demonstrated similar overall PSS (60.94 and 64.32,
P ¼ .73), PSS satisfaction subscale (5.75 and 6.14, P ¼
.80), PSS function subscale (36.61 and 36.03, P ¼ .94),



Table 1. Demographics of patients undergoing interposition dermal allograft during arthroscopy, with statistical analysis
comparing patients with and without humeral flattening

Characteristic Whole Population Patients Without Humeral Flattening Patients With Humeral Flattening P Value

Patients 25 7 12
Age (y) 55.95 (19.18 to 74.83) 58.94 (45.76 to 73.88) 56.64 (36.75 to 74.60) .69
Duration of follow-up (y) 3.36 (1.03 to 8.98) 2.13 (1.16 to 3.27) 2.60 (1.03 to 4.03) .36
Sex .68

Male 17 (68.0) 4 (57.1) 8 (66.7)
Female 8 (32.0) 3 (42.9) 4 (33.3)

Race .15
Caucasian 22 (88.0) 5 (71.4) 12 (100)
African-American 2 (8.0) 1 (14.3) 0 (0)
Asian 1 (4.0) 1 (14.3) 0 (0)

Affected shoulder .36
Right 11 (44.0) 2 (28.6) 6 (50.0)
Left 14 (56.0) 5 (71.4) 6 (50.0)

Data are mean (range) or n (%).
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and PSS pain subscale (18.58 and 22.14, P ¼ .24) scores
(Table 1). After surgery, 66.7% of patients with flat-
tening and 57.2% without flattening reported better
Table 2. Patient outcomes following glenoid resurfacing with int
patients with and without humeral flattening.

Outcome Whole Population Patients

Conversion to arthroplasty 9 (36)
Time to arthroplasty (y) 2.35 (0.38 to 8.21)
Age of patients undergoing

arthroplasty (y)
57.28 (37.94 to 74.83) 5

SANE score
Involved shoulder 62 (5 to 100)
Opposite shoulder 90 (25 to 100)
PASS threshold 7 of 25

ASES score
Overall score 64.13 (11.67 to 100.0) 7
Pain subscore 32.20 (0 to 50.0)
Function subscore 31.93 (3.30 to 50.0) 3
PASS threshold 8 of 25

Penn Shoulder Score
Total score 61.18 (10.57 to 97.89) 6
Pain subscore 19.16 (2.0 to 13.0) 2
Satisfaction subscore 5.48 (0 to 10.0)
Function subscore 36.54 (7.0 to 60.0) 3

Shoulder function rating
Much Improved 7 (28)
Improved 7 (28)
Same 5 (20)
Worse 5 (20)
Much Worse 1 (4)

Over-the-counter analgesic use
Fewer 10 (40)
Same 14 (56)
More 1 (4)

Prescription pain medication use
Fewer 3 (12)
Same 20 (80)
More 2 (8)

Reduction in NRS pain 3.44 (e2 to 10)

Data are n (%) or mean (range) unless noted otherwise.
ASES, American Shoulder and Elbow Surgeon; PASS, patient acceptable

Numeric Evaluation.
shoulder function (P ¼ .39). Patients with flattening
most commonly reported that their shoulder function
was “improved” (42.9%), whereas patients without
erposition allograft. Statistical comparison was carried out for

Without Humeral Flattening
Patients With

Humeral Flattening P Value

2 (28.6) 4 (33.3) .83
1.26 (0.76 to 1.76) 2.26 (1.05 to 3.49) .37
8.06 (52.75 to 63.37) 53.55 (37.94 to 66.69) .66

66 (5 to 99) 67 (30 to 95) .90
79 (25 to 100) 92 (70 to 100) .16

2 of 7 3 of 12

0.24 (13.33 to 98.33) 61.11 (31.67 to 95.0) .44
40.0 (10.0 to 50.0) 29.58 (10.0 to 50.0) .14
0.23 (3.30 to 48.30) 31.53 (21.70 to 45.0) .83

3 of 7 2 of 12

4.32 (34.0 to 97.89) 60.94 (27.0 to 86.89) .73
2.14 (12.0 to 30.0) 18.58 (10.0 to 28.0) .24
6.14 (0 to 10.0) 5.75 (0 to 10.0) .80
6.03 (7.0 to 57.90) 36.61 (10.0 to 50.0) .94

.39
3 (42.9) 2 (16.7)
1 (14.3) 6 (50.0)
1 (14.3) 2 (16.7)
2 (28.6) 2 (16.7)
0 (0) 0 (0)

.50
4 (57.1) 4 (33.3)
3 (42.9) 7 (58.3)
0 (0) 1 (8.3)

.72
1 (14.3) 2 (16.7)
6 (85.7) 9 (75)
0 (0) 1 (8.3)

5.43 (e2 to 10) 3.17 (2 to 7) .11

symptom state; NRS, numeric rating scale; SANE, Single Assessment



Fig 3. The number of patients experiencing shoulder pain at
night after surgery. Patients with humeral flattening were
significantly more likely to have shoulder pain at night
compared with patients without humeral flattening (P ¼ .02).
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flattening most commonly reported that their shoulder
function was “much improved” (50.0%).
Patients with flattening were less likely to report a

decrease in OTC analgesic use (33.3%) than patients
without flattening (57.1%), but this did not reach sig-
nificance (P ¼ .50). Only a few patients in both cohorts
reported a decrease in prescription pain medication use
(16.7% and 14.3%, P ¼ .72). Patients with flattening
reported a smaller mean reduction in the pain NRS
subscale score (3.17) than patients without flattening
(5.43) (P ¼ .11). However, a significantly greater
number of patients with flattening experienced shoul-
der pain at night (83.3%) than patients without flat-
tening (28.6%, P ¼ .02) (Fig 3). Patients with and
without flattening also converted to TSA at similar rates
of 33.3% and 28.6%, respectively (P ¼ .83). The mean
time to TSA was 2.26 and 1.26 years for patients with
and without flattening (P ¼ .37), respectively, and the
mean age of patients at the time of TSA was 53.55 and
58.06 years (P ¼ .66).
Discussion
Arthroscopic soft-tissue interposition arthroplasty

with an acellular dermal allograft resulted in acceptable
short- to mid-term outcomes in younger patients with
glenohumeral arthritis. However, 36% of patients
converted to TSA at a mean of 2.35 years. Most patients
reported an improvement in shoulder function,
although many patients failed to reach the PASS
threshold as evaluated by ASES or SANE score. Patients
with humeral head flattening showed postoperative
shoulder function comparable to that of patients
without humeral head flattening as measured by
patient-reported outcomes and conversion to TSA.
However, patients with flattening were significantly
more likely to experience shoulder pain at night.
Previous studies on outcomes after biological glenoid

resurfacing vary by graft type and concomitant
surgery, such as hemiarthroplasty, and have shown
inconsistent results. Strauss et al.17 evaluated 41 pa-
tients after biologic glenoid resurfacing with meniscal
or dermal allograft, with a mean follow-up of 2.8
years, and found significant postoperative improve-
ments in VAS pain subscale score, ASES score, simple
shoulder score (SST), forward elevation, and external
rotation. However, they reported a clinical failure rate
of 51.2% as defined by conversion to TSA, recom-
mendation for TSA, revision surgery, persistence of
disabling pain, or low postoperative ASES score.
Longer-term studies of biological glenoid resurfacing
have shown results similar to short-term studies. In an
analysis of 30 patients after glenoid resurfacing with
meniscal allograft at a mean follow-up of 8.3 years,
Bois et al.31 reported significant improvements in
shoulder function and reduction in pain, but also
radiographic evidence of glenohumeral joint narrow-
ing and a reoperation rate of 30%.
Inconsistency results have been found after biologic

glenoid resurfacing with concomitant hemiarthroplasty.
Some studies have reported conversion to TSA rates as
high as 60% to 83% after hemiarthroplasty and bio-
logic glenoid resurfacing owing to persistent pain and
loss of function resulting from glenohumeral joint space
narrowing and glenoid erosion.32,33 Studies have also
shown that patients undergoing biological glenoid
resurfacing and concomitant hemiarthroplasty have
worse clinical outcomes and failure rates than patients
undergoing hemiarthroplasty alone.34 In a recent sys-
tematic review of 11 studies, Meaike et al.35 reported
that glenoid resurfacing with concomitant hemi-
arthroplasty resulted in significant postoperative im-
provements of ASES score and visual analog scale
(VAS) pain but was associated with an overall revision
rate of 34% and rate of conversion to TSA of 22.7% at a
mean time of 2.5 years. As demonstrated in our study,
hemiarthroplasty may not be required to achieve
satisfactory clinical outcomes in biological glenoid
resurfacing procedures and may actually lead to worse
outcomes, as reported in other studies.
Most recently, Hartzler et al.16 evaluated 43 patients

undergoing glenoid resurfacing with human acellular
dermal allograft with a mean follow-up of 5 years and
found significant postoperative improvements in VAS
pain score, ASES score, forward elevation, and external
rotation and a conversion to TSA rate of 23%. The
postoperative VAS pain and ASES scores reported in
this study are consistent with those of Hartzler et al.,16

despite a slightly higher TSA conversion rate of 36%.
The high rates of conversion to TSA reported for this
procedure are an important aspect to consider, because
the subsequent TSA will be more technically chal-
lenging. This is especially true with regard to the pre-
sent study, which found that the majority of patients
converting to TSA were <60 years old.
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Previous studies have typically not evaluated the
impact of humeral morphology on patient outcomes
following biological glenoid resurfacing, although
some have evaluated glenoid morphology. In a study
of 19 shoulders that underwent glenoid resurfacing
with meniscal allograft and hemiarthroplasty at a
mean follow-up of 4.3 years, Lee et al.36 showed that
patients with concentric glenoid wear had lower SST
scores and higher VAS pain scores, although the dif-
ferences were not statistically significant. In this study,
we found that biological glenoid resurfacing with
dermal allograft can be suitable for patients with hu-
meral flattening but may not be as effective in
reducing shoulder pain experienced at night. The
finding that biological glenoid resurfacing may be
suitable for patients with humeral head flattening is
important, as humeral flattening limits treatment op-
tions and has been associated with worse outcomes
after some procedures, such as comprehensive
arthroscopic management (CAM).26 Not only does
flattening of the humerus suggest advanced disease, it
is also likely that the loss of a concentric joint in-
creases shear stress on the graft and lowers
survivorship.37

Lastly, the senior author believes that attention to
detail in creating a spherical glenoid surface is critical to
success and that many failures are a result of inade-
quate glenoid preparation. The slightly higher rate of
conversion to TSA in this study may also be the result of
inadequate glenoid preparation, particularly during the
earlier years of this study, when this procedure was first
being performed. The importance of creating a spherical
glenoid surface is further supported by studies showing
an increased risk of failure after arthroplasty for pa-
tients with loss of glenoid sphericity.38,39 Matsen et al.40

demonstrated that a ream-and-run procedure, consist-
ing of humeral hemiarthroplasty with concentric
reaming of the glenoid, can improve humeral head
centering and patient outcomes. It is possible that the
soft-tissue interposition arthroplasty procedure can be
improved with a similar arthroscopic ream-and-run
technique, which involves extralabral capsular release,
drilling the glenoid centerline, and concentric reaming
to restore sphericity.41

Limitations
This study had several limitations that may limit the

generalizability of findings. There were only 25 patients
included for analysis and 19 patients with available
preoperative radiographs, thus limiting the statistical
power of this study. There was no preoperative mea-
surement of clinical function, such as ASES score or
SANE score. As a result, there could have been differ-
ences not found in this study in preoperative function
between patients with and without humeral flattening.
There could also have been potential selection bias in
this study, as patients were not excluded based on
previous shoulder surgery or history of infection, and
most patients were male and Caucasian. The wide
range of patient age in this study may have also affected
the outcomes.
Another limitation is that 7 patients had a follow-up

of <2 years. This may have led to an underestimation
of TSA conversion rate, which occurred at a mean of
2.35 years in this study. In addition, patients were asked
to recall their preoperative NRS pain score, OTC anal-
gesic use, and prescription pain medication use at
follow-up. Patients may not have been able to reliably
remember these preoperative measurements, and pa-
tient answers may have been subject to recall bias.
Patients with subsequent surgery were also subject to
further bias, as they estimated their shoulder function
prior to additional surgery. However, this bias is likely
to affect patients with and without humeral flattening
equally and is not expected to affect the internal validity
of this study. Another limitation is that the mean
follow-up was only 3.36 years.

Conclusion
Arthroscopic soft-tissue interposition arthroplasty

with an acellular dermal allograft resulted in satisfac-
tory short- to mid-term postoperative outcomes for
younger patients with glenohumeral arthritis, but
demonstrated a TSA conversion rate of 36%. Patients
with humeral head flattening also had satisfactory
shoulder function but were more likely to experience
shoulder pain at night.
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