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Background: Snapping scapula syndrome (SSS) is a rare condition that is oftentimes debilitating. For patients whose symptoms
are resistant to nonoperative treatment, arthroscopic surgery may offer relief. Because of the rarity of SSS, reports of clinical out-
comes after arthroscopic SSS surgery are primarily limited to small case series and short-term follow-up studies.

Purpose: To report minimum 5-year clinical and sport-specific outcomes after arthroscopic bursectomy and partial scapulec-
tomy for SSS and to identify demographic and clinical factors at baseline associated with clinical outcomes at minimum 5-
year follow-up.

Study Design: Case series; Level of evidence, 4.

Methods: Patients who underwent arthroscopic bursectomy and partial scapulectomy for SSS between October 2005 and Feb-
ruary 2016 with a minimum of 5 years of postoperative follow-up were enrolled in this single-center study. Clinical outcome
scores, including the 12-Item Short Form Health Survey (SF-12), American Shoulder and Elbow Surgeons (ASES) Shoulder Score,
shortened version of the Disabilities of the Arm, Shoulder and Hand (QuickDASH) score, Single Assessment Numeric Evaluation
(SANE), and visual analog scale (VAS) score for pain, were collected at a minimum 5-year follow-up. Additionally, it was deter-
mined which patients reached the minimal clinically important difference. Bivariate analysis was used to determine whether base-
line demographic and clinical factors had any association with the outcome scores.

Results: Of 81 patients eligible for inclusion in the study, follow-up was obtained for 66 patients (age 33.6 += 13.3 years; 31
female). At a mean follow-up of 8.9 + 2.5 years (range, 5.0-15.4 years), all of the outcome scores significantly improved compared
with baseline. These included the ASES (from 56.7 + 14.5 at baseline to 87.2 = 13.9 at follow-up; P < .001), QuickDASH (from
38.7 £ 17.6 to 13.1 = 14.6; P < .001), SANE (from 52.4 = 21.2 t0 82.7 = 19.9; P < .001), SF-12 Physical Component Summary
(from 39.7 + 8.31050.3 * 8.2; P < .001), SF-12 Mental Component Summary (from 48.2 + 11.7 t0 52.0 = 9.0; P = 0.014) and VAS
pain (from 5.2 = 2.1 to 1.4 = 2.0; P < .001). The minimal clinically important difference in the ASES score was reached by 77.6%
of the patients. Median postoperative satisfaction was 8 out of 10. It was found that 90.5% of the patients returned to sport, with
73.8% of the patients able to return to their preinjury level. At the time of final follow-up, 8 (12.1%) patients had undergone revision
surgery for recurrent SSS symptoms. Older age at surgery (P = .044), lower preoperative SF-12 Mental Component Summary
score (P = .008), lower preoperative ASES score (P = .019), and increased preoperative VAS pain score (P = .016) were signifi-
cantly associated with not achieving a Patient Acceptable Symptom State on the ASES score.

Conclusion: Patients undergoing arthroscopic bursectomy and partial scapulectomy for SSS experienced clinically significant
improvements in functional scores, pain, and quality of life, which were sustained at a minimum of 5 years and a mean follow-
up of 8.9 years postoperatively. Higher patient age, inferior mental health status, increased shoulder pain, and lower ASES scores
at baseline were significantly associated with worse postoperative outcomes.
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articulation of the concave anterior scapula with the con-
vex thoracic wall.'*'®2® SSS may be caused by an ana-
tomic anomaly that disrupts normal scapulothoracic
articulation, may result from chronic overuse, or may be
idiopathic.»*716:2027 Anatomic deviations, including ante-
rior angulation of the medial scapula, excessive concavity
of the scapula, Luschka tubercles, osteochondromas, elas-
tofibromas, and posttraumatic changes, cause inflamma-
tion in subscapular bursae.'®2%2630 Repeated bursal
inflammation produces clinical symptoms ranging from
pain with scapulothoracic articulation to recalcitrant crep-
itus and clicking commonly seen with SSS.%¢

Nonoperative treatment is the mainstay of initial manage-
ment for SSS and includes nonsteroidal anti-inflammatory
drugs, corticosteroid injections, and physical therapy exer-
cises focused on strengthening the subscapularis, serratus
anterior, and periscapular muscles and correcting postural
deficits.>1%2° However, in up to 50% of patients, nonopera-
tive management fails or provides only temporary relief,
necessitating operative treatment.>?>2! Until the introduc-
tion of an arthroscopic approach to the treatment of SSS in
1999 by Harper et al,'® operative management of SSS was
performed using an open approach. Subsequent advance-
ments in surgical technique and arthroscopic equipment
have resulted in decreased morbidity while allowing for thor-
ough debridement of diseased bursal tissue and superome-
dial partial scapulectomy.?'%1320:2230  Additionally, the
preservation of muscular attachments allows for quicker
recovery and return to activity after arthroscopic SSS sur-
gery.'2 Subsequently, the operative technique has been
developed further, and superior clinical outcomes have been
reported when an arthroscopic bursectomy is combined
with a partial scapulectomy.?>?® Despite these advance-
ments, outcomes after SSS surgery are primarily limited to
small case reports and short-term outcome studies, and com-
plete resolution of symptoms has been reported in as few as
21% of patients.”

The purpose of this study was to report minimum 5-year
clinical and return-to-sport (RTS) outcomes after arthro-
scopic bursectomy and partial scapulectomy for SSS and
to identify demographic and clinical factors at baseline asso-
ciated with clinical outcomes at 5-year follow-up. It was
hypothesized that patients would experience improvements
in clinical and sport-specific outcomes after arthroscopic

IReferences 1, 2, 6-8, 12-14, 19, 20, 22, 25, 27, 29.

The American Journal of Sports Medicine

bursectomy and partial scapulectomy for SSS that would be
sustained through minimum 5-year follow-up.

METHODS

This study was approved by the institutional review board
(Vail Health Hospital No. 2022-124) and was a retrospec-
tive evaluation of prospectively collected data. Patients
within our institutional data bank were assessed for eligi-
bility if they underwent arthroscopic treatment of SSS
with a single surgeon (P.J.M.). Patients were included if
they underwent primary arthroscopic bursectomy with
partial scapulectomy as treatment for SSS between Octo-
ber 2005 and February 2017. We excluded patients who
(1) had undergone previous rib, scapular, or sternoclavicu-
lar procedures; (2) had undergone only scapulothoracic
bursectomy or scapulothoracic injection; or (3) were <18
years of age at the time of follow-up. Patients who pro-
ceeded to revision surgery for SSS were considered to
have experienced treatment failure. Those patients were
reported and included in the risk factor analysis.

Indications

Typical presentation of SSS includes pain at the superome-
dial angle of the scapula, often accompanied by audible
scapular crepitation or snapping. Arthroscopic scapulo-
thoracic bursectomy with partial scapulectomy as treatment
for SSS was indicated only after failure of nonoperative
treatment. Nonoperative treatment, typically conducted
for an interval of 6 to 12 weeks, included rest, anti-
inflammatory medications, scapulothoracic injections, and
physical therapy aimed at improving scapular kinematics
and periscapular strength. Advanced imaging, such as mag-
netic resonance imaging and/or computed tomography scan,
was performed in all cases preoperatively. Patients with
suspicious soft tissue masses were referred to orthopaedic
tumor specialists for diagnosis and treatment.

Surgical Technique

The arthroscopic technique was performed in all patients
as previously described.!?2° After receiving general anes-
thesia, patients were positioned prone with appropriate
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Figure 1. A patient positioned in a prone, chicken-wing posi-
tion undergoing arthroscopic surgery for the left scapulo-
thoracic joint. (A) Portals are created in a standard fashion,
with a viewing portal created 3 cm medial to the inferomedial
edge of the scapula and a working portal 3 cm medial to the
scapula just caudal to the scapular spine. The procedure
consists of (B) the bursectomy, which is performed with
a radiofrequency device and a shaver, and (C) a partial scap-
ulectomy, which is performed with a bur.

padding. A small bump under the anterior aspect of the
operative shoulder was used to increase the space in the
scapulothoracic space. The operative extremity was pre-
pared in the typical sterile fashion. The operative extrem-
ity was internally rotated and placed in the chicken-wing
position to open the scapulothoracic space. A standard
30°, 4-mm scope was used for the procedure (Figure 1).
The first portal created was 3 cm medial to the inferome-
dial edge of the scapula. Depending on the size of each
patient’s scapula, this portal was repositioned as needed
in the inferosuperior direction to have the tip of the scope
in the appropriate location close to the superomedial scap-
ula. The working portal was made 3 cm medial to the
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scapula just caudal to the scapular spine to protect the dor-
sal scapular nerve. The procedure began with a diagnostic
arthroscopy of the scapulothoracic joint. The bursectomy
was performed with a combination of shaver and radiofre-
quency device. Attention was then turned to the superome-
dial scapula. A spinal needle was used to locate the edge of
the superomedial scapula. The electrocautery device was
used to remove the soft tissue and muscular attachments
at the edge of the scapula. The spinal needle was then
removed from the scapulothoracic space but not taken
out of the skin. To perform the partial scapulectomy, the
surgeon inserted a bone-cutting shaver or bur and removed
approximately 2 X 3 cm of the superomedial scapula while
contouring the resection with the remaining scapula. The
spinal needle was reinserted into the scapulothoracic
space, and resection was confirmed. Typically, final resec-
tion was 2 cm in the anteroposterior direction and 3 cm in
the mediolateral direction. Once the procedure was com-
plete, a dynamic examination was performed to evaluate
the decompression. The portal sites were closed, and the
patient was awakened from anesthesia. The patient’s
arm was placed in a sling. Typically, patients began range
of motion exercises as tolerated immediately after surgery
and returned to full activities by 8 weeks.

Clinical Outcomes

Clinical outcome measures included the 12-Item Short
Form Health Survey Physical Component Summary (SF-
12 PCS) and Mental Component Summary (SF-12 MCS),
American Shoulder and Elbow Surgeons (ASES) Shoulder
Score, Single Assessment Numeric Evaluation (SANE),
shortened version of the Disabilities of the Arm, Shoulder
and Hand (QuickDASH) score, and visual analog scale
(VAS) score for pain, which were collected preoperatively
and at a minimum follow-up of 5 years postoperatively.
The percentage of patients who reached a distribution-
based minimal clinically important difference (MCID)
was calculated using the MCID threshold for the ASES
score previously established for the arthroscopic treatment
of SSS (11.8 points).2* Patients who had proceeded to revi-
sion surgery were categorized as not having reached
MCID, irrespective of the scores before revision. Those
patients were not routinely followed up in relation to the
index surgery that had failed. To assess the effect of pain
as the cardinal symptom of SSS in more detail, patients
were also asked to rate the effect of pain on their activities
of daily living (ADLs) and sleep on a scale of (0) none, (1)
mild, (2) moderate, or (3) severe.

Return to Activity

To evaluate the patients’ ability to return to their sport of
choice, we asked them to rate their ability to participate in
sports with respect to their shoulder using the following
response options: (1) at or above preinjury level, (2) slightly
below preinjury level, (3) moderately below preinjury level,
(4) significantly below preinjury level, (5) unable to partic-
ipate in their usual sport, or (6) unable to participate in
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Assessed for eligibility
n =125 snapping scapula surgeries
Between October 2005 and February 2016
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Omitted

= n=29 isolated bursectomy

n = 2 history of SCJ surgery

n = 2 history of rib resection

n = 12 previous surgery for SSS

n =19 a priori refused to participate

Inclusion
n = 81 with 5-year follow-up

Lost to follow-up:
Y= n=15

A

Included in analysis
N = 66 patients with minimum 5-year follow-up
(81% follow-up rate)

Figure 2. Flowchart of the patient population for this study
after accounting for inclusion criteria, exclusion criteria, treat-
ment failures, and loss to follow-up. SCJ, sternoclavicular
joint; SSS, snapping scapula syndrome.

any sports. RTS was defined as selecting options 1 through
4, whereas a successful return to approximately the prein-
jury level was considered selecting option 1 or 2. To assess
qualitative RTS parameters, we asked patients pre- and
postoperatively to rate their ability to compete or partici-
pate in their usual sport compared with their preinjury
level using the following options: (1) same or better than
preinjury level, (2) 75% to 99% of preinjury level, (3) 50%
to 74% of preinjury level, (4) 25% to 49% of preinjury level,
(5) <25% of preinjury level, or (6) unable to participate in
any sports.

Predictive Analysis

To investigate factors associated with long-term success of
arthroscopic treatment of SSS, we assessed a potentially
predictive role for successful postoperative outcomes for
the following variables via bivariate analysis: age at sur-
gery, workers’ compensation status, symptom duration,
injury at dominant arm, cause of injury, reason for seeking
medical care, preoperative effect of shoulder pain on ADLs
and sleep, preoperative grade of sports participation,
sports intensity, and baseline patient-reported outcomes
(PROs) (ie, SF-12 PCS, SF-12 MCS, ASES, SANE, Quick-
DASH, VAS pain). For the bivariate analysis, patients
were stratified based on whether they reached a threshold
for the ASES score, which previously was defined as

TABLE 1
Patient Characteristics and Clinical Details®

Variable Value
Age at surgery, y 33.6 + 13.3
Time to final follow-up, y 8.9 + 2.5 (range, 5.0-15.4)
Injury at dominant arm 38 (57.6)
Sex

Female 35 (53.0)

Male 31 (47.0)
Symptom duration, y 4.8 + 6.5
Cause of injury

Insidious 39 (59.1)

Traumatic 20 (30.3)

Repetitive 7 (10.6)
Receiving workers’ compensation 6(9.1)
Reason for seeking medical care®

Pain 63 (95.5)

Weakness 44 (66.7)

Stiffness 36 (54.5)

Loss of shoulder function 21 (31.8)

“Categorical variables are presented as count and percentage.
Other values are expressed as mean = SD.

®This question allowed patients to select multiple answer
choices.

a Patient Acceptable Symptom State (PASS) after shoulder
surgery (81.0 points).1°

Statistical Analysis

Using an a priori power analysis, performed with G*Power
(Heinrich Heine University Diisseldorf),” we determined
that a total sample size of 34 patients would be needed to
detect a clinically relevant difference, such as an MCID
of 13.1 points®* in the ASES score, at a calculated effect
size of 1.0 to achieve a statistical power of 0.8.

Statistical analysis was performed using SPSS Version
26.0 (IBM-SPSS). Continuous variables were reported as
mean *= SD. Categorical variables were reported as count
and percentage of the total sample. The distribution of con-
tinuous variables in the study collective was categorized
via the Shapiro-Wilk test. According to their respective dis-
tributions, continuous variables were compared using
a parametric unpaired ¢ test or the nonparametric Mann-
Whitney U test. Categorical variables were compared via
the binary Fisher exact test or the chi-square test, as sta-
tistically appropriate. According to the distribution of the
data, the parametric paired ¢ test or the nonparametric
Wilcoxon test for 2 related samples was used to compare
pre- and postoperative values of each outcome parameter.
The level of significance was set at P < .05.

RESULTS

A total of 125 patients who underwent arthroscopic bursec-
tomy and partial scapulectomy of SSS during the study
period were assessed for eligibility. Of those patients, 44
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TABLE 2
Patient-Reported Outcome Measures Pre- and Postoperatively®

Variable Preoperative Postoperative P Mean Difference 95% CI°
SF-12 PCS 39.7 = 8.3 50.3 = 8.2 <.001¢ 9.97 6.8 to 13.1
SF-12 MCS 48.2 = 11.7 52.0 = 9.0 .014¢ 4.0 0.5 to 7.6
ASES 56.7 £ 14.5 87.2 £ 13.9 <.001¢ 31.0 25.5 to 36.5
QuickDASH 38.7 £ 17.6 13.1 = 14.6 <.001° -27.1 -34.0 to —20.1
SANE 52.4 £ 21.2 82.7 £ 19.9 <.001¢ 29.3 18.8 to 39.8
VAS pain 52+ 21 14 =20 <.001° -3.5 —-2.8to —4.1
VAS pain at worst 83+ 1.8 3.9 =29 <.001°¢ -4.3 -3.4 to —5.3

“Values are expressed as mean = SD. ASES, American Shoulder and Elbow Surgeons Shoulder Score; MCS, Mental Component Sum-
mary; PCS, Physical Component Summary; QuickDASH, shortened version of the Disabilities of the Arm, Shoulder and Hand score;
SANE, Single Assessment Numeric Evaluation; SF-12, 12-Item Short Form Health Survey; VAS, visual analog scale.

%95% CI for the mean difference.

“Statistically significant improvement compared with preoperative (P < .05).

TABLE 3
Details on the Effect of Pain Pre- and Postoperatively”

Parameter Preoperatively Postoperatively P
Pain affecting activities of daily living <.001
None 0(0) 31 (54.4)
Mild 10 (20.4) 19 (33.3)
Moderate 20 (40.8) 7 (12.3)
Severe 19 (38.8) 0(0)
Pain affecting sleep <.001
None 1(2) 24 (42.1)
Mild 13 (26) 19 (33.3)
Moderate 19 (38) 13 (22.8)
Severe 17 (34) 1(1.8)

“Values are expressed as number of patients (percentage of
patients with answers available). The analysis is limited to patients
that had not failed at final follow-up. Boldface indicates the most
commonly selected option within the respective subgroup.

patients were excluded for various reasons. The remaining
81 patients (age 33.6 + 13.3 years; 31 female) were included
in the final study cohort. Despite our best attempts to attain
100% follow-up, 15 patients (18.5%) were lost to follow-
up. The remaining 66 patients were included for further
analysis of clinical outcomes. A flowchart detailing the
inclusion and exclusion process is provided in Figure 2. A
detailed description of patient characteristics and surgical
details is provided in Table 1.

Clinical Outcome

Preoperative scores were compared with scores at a final
follow-up of 8.9 + 2.5 years postoperatively (Table 2). Com-
pared with their preoperative baseline, the study population
significantly improved in postoperative SF-12 PCS (P <
.001) and MCS (P = .014), ASES score (P < .001), Quick-
DASH score (P < .001), SANE (P < .001), VAS pain score
(P < .001), and VAS pain score at worst (P < .001). Median
satisfaction was 8 out of 10, with 67.2% of patients

Postoperative Grade of Participation in Sports
2%

7% W Equal to or above pre-injury level

5%

Slightly below pre-injury level

12% Moderately below pre-injury level

Significantly below pre-injury level
229 Cannot compete in usual sports
0

Cannot compete in any sports

Figure 3. Graphic representation of the postoperative ability
of patients to participate in sport.

achieving a postoperative satisfaction score of >7 out of
10. Eight (12.1%) patients had proceeded to revision surgery
for recurrent symptoms related to SSS at final follow-up and
were thus considered to have experienced treatment failure.
Including those patients who underwent revision surgery,
77.6% of the patients reached the MCID. The patients
who underwent subsequent revision reported the following
scores: SF-12 PCS, 40.8 = 7.9; SF-12 MCS, 47.2 = 11.0;
ASES, 68.6 = 19.2; QuickDASH, 26.7 = 21.3; and SANE,
57.8 = 29.1. The median satisfaction score for the patients
who underwent subsequent revision was 5 at a mean
follow-up of 40.5 = 29.4 months after revision surgery.

Postoperatively, the effect of patient-reported pain on
ADLs (P < .001) and sleep (P < .001) improved signifi-
cantly (Table 3).

Return to Athletic Activity

At the time of final follow-up, 42 patients self-reported par-
ticipation in sports preoperatively and indicated their post-
operative level of sports participation as depicted in Figure
3. Of these patients, 90.5% were able to return to their pre-
operative sports in any capacity. Of note, 73.8% of patients
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TABLE 4
Sport-Specific Results®

Parameter Preoperatively Postoperatively P
Level of participation in sports

Equal to or above preinjury level 1(4.5) 22 (52.4) <.001

Slightly below preinjury level 1(4.5) 9(21.4)

Moderately below preinjury level 6 (27.3) 5(11.9)

Significantly below preinjury level 2(9.1) 2 (4.8)

Cannot compete in usual sport 5(22.7) 3(7.1)

Cannot compete in any sports 7 (31.8) 1(2.4)
Intensity in usual sport compared with preinjury level

Same or better than preinjury intensity 2 (8.7) 12 (31.6) .001

75%-99% of preinjury intensity 6 (26.1) 13 (34.2)

50%-T4% of preinjury intensity 0 (0) 3(7.9)

25%-49% of preinjury intensity 4 (17.4) 3 (7.9

<25% of preinjury intensity 5(21.7) 4 (10.5)

Can no longer compete at any intensity 6 (26.1) 3 (7.9

“Values are expressed as number of patients (percentage of patients with answers available). Boldface indicates most commonly selected
option within respective subgroup. The analysis is limited to patients that had not failed at final follow-up.

indicated that they returned to their chosen sport above,
equal to, or only slightly below their preinjury level.

After surgery, compared with preoperatively, the level
of sports in which patients were able to participate signif-
icantly improved (P < .001). Also, the intensity at which
the patients could compete in their usual sport improved
compared with their preinjury level (P < .001). Detailed
information is provided in Table 4.

Predictive Analysis

Bivariate analysis was used to identify preoperative fac-
tors significantly associated with achieving PASS in the
postoperative ASES score. Of the continuous variables,
lower SF-12 MCS score (P = .008), lower ASES score (P =
.019), and higher VAS pain score (P = .016) were found to
be significantly associated with a superior postoperative
outcome. Younger age at surgery (P = .044) was also corre-
lated with achieving PASS in the ASES score; patients not
achieving PASS had a mean age of 37.1 = 14.1 years at the
time of surgery, whereas patients who did achieve PASS
had a mean age of 30.4 = 12.1 years at the time of surgery.
Patients with pain that affected ADLs more severely (P =
.023) had outcomes inferior to those of patients with only
moderate pain with ADLs. None of the other variables sig-
nificantly influenced the propensity of patients to reach
PASS. The comprehensive results of our bivariate analysis
can be found in the Appendix (available in the online ver-
sion of this article).

DISCUSSION

The most important finding of this study was that a clini-
cally significant improvement in functional scores, pain,
and quality of life in patients undergoing arthroscopic bur-
sectomy and partial scapulectomy for SSS was sustained at
a mean of 8.9 years. Furthermore, the procedure enabled

73.8% of athletic patients to RTS at a similar level com-
pared with preinjury, and it significantly and substantially
improved patients’ ability to compete in most cases. Lower
functional scores at baseline, higher pain at baseline, pre-
operative mental state, and older age were identified as
predictors of inferior postoperative outcomes, insights
that may be used to preoperatively manage patients’
long-term expectations for this procedure.

SSS is a relatively uncommon shoulder condition but
can be debilitating.'*®2% Although nonoperative therapy
is the first-line treatment, approximately 14% to 50% of
patients do not respond to nonoperative measures and
require surgery.®'12530 Despite the technical advances
in SSS surgical treatment with the adoption of arthro-
scopic techniques in recent years, outcomes for SSS remain
inferior to other conditions of the shoulder girdle, with only
approximately 22% of patients achieving a full resolution
of symptoms.!” Furthermore, current research literature
on outcomes after SSS surgery is primarily limited to small
case reports and short-term outcome studies.” The present
study is one of the first to analyze the midterm outcomes
after arthroscopic SSS treatment in a large cohort of
patients, and we found promising results. Notably,
patients reported significantly decreased pain after sur-
gery, with improvements in pain affecting ADLs and sleep,
and reductions in mean VAS pain score from 5.2 to 1.4 and
VAS pain at worst from 8.3 to 3.9. This is comparable with
minimum 2-year outcomes reported by Millett et al,2® who
found that VAS pain at worst was decreased from a median
of 9 preoperatively (range, 5-10) to 5 postoperatively
(range, 0-10). Additionally, the postoperative ASES,
SANE, and QuickDASH scores for our study (means 87.2,
82.7, and 13.1, respectively) were superior to the results
of Millett et al (median 73, mean 74, and mean 35, respec-
tively), despite similar preoperative ASES scores for both
populations (mean 56.7 for the present study, median 53

#References 1, 2, 6-8, 12-14, 19, 20, 22, 25, 27, 29.
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for Millett et al).2® The mean postoperative PROs achieved
in the present study were also slightly superior to those
reported in the sizable minimum 2-year outcome studies
by Menge et al,'® Featherall et al,® and Gambhir et al.®
It is possible that the superior results in the present study
are due to bony resection of the superomedial angle of the
scapula in all cases; in comparison, patients in the study by
Gambhir et al underwent only scapulothoracic bursectomy,
and only some patients in the studies by Featherall et al
and Menge et al underwent bony resection. Furthermore,
we noted a median patient satisfaction of 8 at a mean of
8.9 years, which is similar to or higher than previously
reported for minimum 2-year outcomes studies.®®%° Given
our outcomes in comparison with previous outcomes reported
in the literature of patient populations undergoing only scap-
ulothoracic bursectomy or patient populations with only
some patients undergoing partial scapulectomy, it appears
that sufficient excision of the scapula is key for a positive out-
come.>®1921 Degpite these promising outcomes, it should be
noted that 12.1% of the patients underwent revision surgery
for recurrent symptoms related to SSS. In revision cases, the
proposed cause of failure is insufficient resection of the
superomedial angle of the scapula; thus, more extensive
resection was carried out in the revision setting.

A main focus of the current study was RTS in patients
with SSS, as information on this topic is lacking in current
literature. In the present study, patients indicated partici-
pation in a wide range of sport activities including tennis,
baseball, softball, equestrian, and volleyball. Preopera-
tively, patients reported significant deficits in their ability
to participate in sports. Postoperatively, 90.5% of patients
successfully returned to sport, with the majority of patients
(52.4%) returning at or above their preinjury level. An addi-
tional 21.4% returned to sport slightly below their preinjury
level. On average, patients reported significant improve-
ments in the level and intensity at which they could partic-
ipate in sports at a minimum of 5 years postoperatively.
These results compare favorably with those of Pavlik
et al,%22 who reported on 9 athletes who underwent arthro-
scopic treatment of SSS. At a minimum follow-up of 1
year, 6 of the 9 athletes (67%) were able to return to their
desired sport, of whom 4 (44%) returned to the same or
higher level. In a more recent study, Gambhir et al®
reported that 4 of 8 athletes were able to RTS at a level sim-
ilar to their baseline at a minimum 2-year follow-up. Alth-
ough further studies are needed to verify the long-term
durability of arthroscopic treatment of SSS in athletes, the
presented results highlight the mid- to long-term success
in restoring function in an athletic population.

Because of the complex nature of SSS and the variability
in outcomes, multiple studies have aimed to assess the effect
of demographic, injury, and surgical factors on outcomes
after SSS surgery.'82%2328 Factors that have been reported
to be significantly associated with outcomes include preoper-
ative response to injection,?®?® isolated arthroscopic bursec-
tomy versus scapulectomy,?® female sex,?’® acute or
traumatic cause of injury,’®?® and preoperative mental
health status.'®2® Mixed results have been reported for the
effect of age on outcomes: Millett et al?® reported decreased
satisfaction and improvement in ASES scores in younger
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patients, whereas Menge et al'® found that older age corre-

lated with lower postoperative PROs. With a relatively large
patient cohort of 66 patients, the present study performed
a robust risk factor analysis. Factors that were predictive of
achieving superior clinical outcomes included higher baseline
pain and function scores. Notably, a higher preoperative
mental health status, as measured by SF-12 MCS, was asso-
ciated with a higher likelihood of achieving a satisfactory out-
come (P = .008), similar to the findings of Menge et al. Also
supporting the results of Menge et al, the present study
determined that patients with inferior postoperative out-
comes were significantly older compared with patients who
met this cutoff (P = .044).'® Unlike previous investigators,
we did not find that symptom duration, traumatic versus
atraumatic cause of injury, or preoperative response to injec-
tions was associated with the likelihood of achieving superior
outcomes postoperatively.'®2%2328 Only patients with con-
comitant scapulectomy and bursectomy were included in
this study, which may partially explain the superior clinical
outcomes compared with previous studies that included
patients with isolated bursectomy.?’ Tytherleigh-Strong
et al®® found that patients who had a more positive response
to preoperative injections had an improved response to surgi-
cal treatment, but this relationship was not found in the
present study (supplementary table). This could be a result
of the present study using a graded scale (ie, worse, 0%-
25% improvement, 26%-50% improvement, etc) to measure
pain improvement within 30 minutes of the injection,
whereas Tytherleigh-Strong et al used a binary scale (good
response vs bad response) to measure the response 3 months
after the initial injection.

There are several limitations to the present study. First,
the external validity of these findings may be limited
because the results represent the outcomes of patients
from a single, high-volume surgeon. Second, there cur-
rently is no standard outcome measure to assess the extent
of SSS, although the functional PROs used in this study
have been used in numerous studies reporting outcomes
after SSS surgery.!%182%28 Attempts were made to reduce
this limitation by collecting granular information on pain
as the cardinal symptom of SSS that extends beyond func-
tional scores. Third, regarding the RTS analysis, the
results may be biased by factors such as natural decrease
in sports participation with age and other confounding
injuries or factors unrelated to the shoulder that could
have affected the patients’ ability to be active in sports at
>5 years postoperatively. Fourth, the size of the study pop-
ulation was limited because some patients had previously
refused to participate in research. These patients’ preoper-
ative data were excluded from final calculations to respect
the patients’ privacy and their decision to not participate in
research. Exclusion of these patients may have biased the
results of the study.

CONCLUSION

Patients undergoing arthroscopic bursectomy and partial
scapulectomy for SSS experienced clinically significant
improvements in functional scores, pain, and quality of
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life, which were sustained at a mean follow-up of 8.9 years
postoperatively. Older patient age, inferior mental health
status, increased shoulder pain, and lower ASES scores
at baseline were significantly associated with postopera-
tive outcomes.
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