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Abstract

BACKGROUND

Previous studies have shown that non-surgical management can be an effective
treatment strategy for many patients with rotator cuff tears. Despite the
prevalence of rotator cuff disease, few studies have examined the patient and tear
related factors that predict outcomes of nonsurgical management in this cohort of
patients.

AIM

To identify factors that are associated with changes in patient reported outcomes
over time in individuals with full-thickness rotator cuff tears treated without
surgery.

METHODS

A cohort of 59 patients who underwent non-surgical management of full
thickness rotator cuff tears with a minimum of 1-year follow-up were identified
from our institutional registry. Patient demographics, comorbidities and tear
characteristics were collected at initial presentation. Outcome measures were
collected at baseline and at each clinical follow-up, which included Western
Ontario Rotator Cuff (WORC) index, American Shoulder and Elbow Surgeons
score, Visual Analog Scale for pain and Single Assessment Numerical Evaluation.
Multi- and univariate regression analyses were used to determine the impact of
each patient and tear related variable on final WORC scores and change in WORC
scores throughout the study.

RESULTS

In this non-surgical cohort, all patient-reported outcome measures significantly
improved compared to baseline at 1 and 2-year follow-up. There was no
significant difference in outcomes between 1 and 2 years. The average
improvement surpassed the published minimal clinically important differences
values for WORC, American Shoulder and Elbow Surgeons, Visual Analog Scale
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pain and Single Assessment Numerical Evaluation scores. Regression analysis
identified female gender (§ = - 19.88, P = 0.003), smoking ( = -29.98, P = 0.014)
and significant subscapularis fatty infiltration (p = -15.35, P = 0.024) as predictors
of less favorable WORC scores at 1 year, and female gender ( =-19.09, P = 0.015)
alone as a predictor of lower WORC scores at 2 years. Patients with symptom
duration greater than 1 year at presentation reported less improvement in WORC
scores at 1-year follow-up (P = -14.63, P = 0.052) and patients with traumatic tears
reported greater improvements in WORC scores at 2-year follow-up (p =17.37, P
=0.031).

CONCLUSION

Patients with full thickness rotator cuff tears can achieve and maintain clinically
meaningful benefit from non-surgical management through 2-year follow-up.
Female patients, smokers, and those with significant subscapularis fatty
infiltration tend to have lower overall WORC scores at 1-year follow-up, and
females also have lower WORC scores at 2-year follow-up. Patients presenting
with symptoms greater than 1 year had less clinical improvement at 1-year
follow-up, and those with traumatic tears had greater clinical improvement at 2-
year follow-up.

Key Words: Rotator cuff tear; Conservative treatment; Patient reported outcome measures;
Shoulder injuries; Shoulder pain

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This clinical study examines the factors, both patient and tear-related, that
predict patient reported outcome measures in a cohort of 59 patients with symptomatic,
full-thickness rotator cuff tears who are treated non-surgically. All patients included in
this study presented with magnetic resonance imaging scans which were used to
measure several important characteristics including tear size, associated fatty
infiltration and the supraspinatus tangent sign. Linear regression analyses were
performed to determine which factors independently predicted patient reported
outcome measures.

Citation: Bush C, Gagnier JJ, Carpenter J, Bedi A, Miller B. Predictors of clinical outcomes
after non-operative management of symptomatic full-thickness rotator cuff tears. World J
Orthop 2021; 12(4): 223-233

URL: https://www.wjgnet.com/2218-5836/full/v12/i4/223.htm

DOI: https://dx.doi.org/10.5312/wjo.v12.i4.223

INTRODUCTION

Rotator cuff disease represents the most common etiology of shoulder dysfunction in
the aging population, with an estimated 4.5 million physician office visits annually in
the United States dedicated to its treatment!"”. The prevalence of rotator cuff disease
increases with age, with over 60% of patients over the age of 80 exhibiting evidence of
rotator cuff pathology!. Despite its prevalence, the ideal management of full-thickness
rotator cuff tears has yet to be clearly defined. There have been several randomized
controlled trials comparing surgical and non-surgical management of rotator cuff tears
with conflicting results supporting both treatment options‘l. Although non-surgical
management does not lead to rotator cuff healing, it has been shown to be an effective
treatment option in many patients, leading to improvements in function and patient-
reported outcomes”"'.

Despite the generally positive outcomes, few studies have investigated the factors
that predict outcomes after non-surgical management of rotator cuff tears. The
Multicenter Orthopaedic Outcomes Network (MOON) shoulder group identified
patient expectations related to physical therapy, smoking status and activity level to be
predictive of outcomes in their prospective cohort of patients with full thickness
rotator cuff tears!'”. Boorman et al”! found that only the rotator cuff quality-of-life
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index predicted treatment failure in their non-surgical cohort. Both of these studies
defined treatment failure as patients who decided to undergo surgical intervention.

The objective of this study was to identify patient characteristics at initial
presentation that might be predictive of patient-reported outcomes after non-surgical
management of full thickness rotator cuff tears.

MATERIALS AND METHODS

Patient enrollment

This study was approved by our institutional review board. Patients who presented to
our institution between 2009 and 2015 with full thickness rotator cuff tears were
prospectively enrolled into our research registry. The inclusion criteria for this registry
included patients at least 18 years old who were diagnosed with a full thickness
rotator cuff tear proven by magnetic resonance imaging (MRI) or ultrasound.
Exclusion criteria included patients with isolated subscapularis tears, those with a
history of prior ipsilateral shoulder surgery, fracture, dislocation, infection,
inflammatory joint disease, or those who had already undergone more than 4 wk of
formal non-operative treatment modalities.

Baseline demographic data were obtained, including factors pertinent to rotator cuff
pathology [age, sex, body mass index (BMI), smoking, diabetes]. Patients documented
whether their symptoms were related to an injury (traumatic vs atraumatic) and how
long their symptoms had been present. For the purpose of our analysis, symptom
duration was categorized as less than 1 year and greater than 1 year.

Treatment allocation was determined by shared decision making between the
surgeon and patient after a thorough clinical exam and discussion of the risks and
benefits of operative and non-operative management. No specific criteria were
formally utilized to determine the treatment arm, as each decision was individualized
for the specific patient. A previous study by Kweon ef all"!l analyzed this same patient
registry and found that there were some patient factors which predicted allocation to
surgical management, including younger age, lower BMI and duration of symptoms
less than 1 year. Other relevant factors including sex, tear size, functional comorbidity
score or any patient reported outcome measure were no predictive of treatment
allocation in this same study. Patients who chose to pursue non-operative
management in this registry were enrolled in formal physical therapy with a
standardized rotator cuff rehabilitation protocol. This therapy involved shoulder
stretching, rotator cuff resistance band strengthening and scapular stabilizing
exercises. These patients were also treated with anti-inflammatory medications and
occasional steroid injections as needed for pain control.

We identified 151 patients in the registry who underwent non-operative
management with a minimum of 1-year follow-up. Fifty-nine of these patients had
adequate pre-treatment imaging studies to evaluate rotator cuff muscle grading. Forty-
three of the patients were followed for 2 years and the remaining 16 patients had 1
year of follow-up. Of note, there were a total of 316 patients in the registry treated for
rotator cuff tears during this study period, signifying that 47.8% (151/316) of the total
patients were treated non-operatively.

Patient-reported outcome measures

Upon enrollment into the registry, patients completed a demographic questionnaire as
well as several patient-reported outcome measures including the Western Ontario
Rotator Cuff (WORC) index!], American Shoulder and Elbow Surgeons (ASES)
scorel'”), Single Assessment Numerical Evaluation (SANE)!"! and Visual Analog Scale
for pain!®l. The WORC index was used as the primary outcome measure for this study
as it was developed and validated specifically for patients with rotator cuff tears!'”.
The normalized version of the WORC index (WORCnorm) was utilized for this study,
which converts the scores to a 0-100 point scale, with 100 representing the highest
possible score. Outcome measures were collected at 6 and 12 mo, then at annual
intervals. For the purpose of our study, the patients’ last documented outcome
measures (either 1 or 2 years) were used as their final outcome.

MRI evaluation

All patients included in this study underwent an MRI with at least a 1.5T magnet.
These MRI studies all included a T1 sagittal oblique sequence which was used to
evaluate the rotator cuff musculature. The maximal anterior-posterior and medial-
lateral dimensions of the rotator cuff tear were multiplied to obtain the cuff tear index
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(CTD)™.. Of note, CTI was originally described using arthroscopic measurement
techniques, but MRI based measurements were substituted in this non-surgical cohort.
Fatty infiltration was graded on a scale of 0 to 4 as originally described in a computed
tomography study by Goutallier et al”l. Sagittal oblique T1 sequences were used to
calculate the grade of fatty infiltration, as described in a subsequent MRI based study
by Fuchs et al. For the purpose of analysis, fatty infiltration was grouped by grades 0
and 1 vs grade 2 and higher. The supraspinatus tangent sign was also measured on
this sequence, in accordance with the methods proposed by Zanetti et al”l. MRI
analysis was performed independently by two orthopaedic surgery sports medicine
fellows, and any discrepancies between graders were resolved by an additional
assessment performed by the senior author. Both inter-rater and intra-rater reliability
were also assessed for this dataset and published previously by Naimark et all*.

Statistical methods
Descriptive and inferential statistics were analyzed using Statistic Package for Social
Science v22.0 (IBM) and STATA/MP 14.2. Differences in patient reported outcome
measures at each time point were obtained using univariate analysis of variance post-
hoc testing using Tukey’s test was utilized to check for significant differences between
specific time points. P values less than 0.05 were considered significant. Baseline
demographic data are presented as the mean + SD or a percentage within groups. An a
priori power and sample size analysis using a moderate effect size estimate was
calculated and produced a requirement of 21 patients for a power of 0.80 at 95%CI.
Linear regression analyses were conducted for all continuous dependent variable,
change in the WORC score and total normalized WORC scores at 1 and 2-year follow-
up. Predictor variables included gender, age, BMI, smoking status, diabetes, CTI,
traumatic or atraumatic tears, duration of symptoms greater than or less than 1 year,
tangent sign, infraspinatus fatty infiltration, and subscapularis fatty infiltration.
Multivariable models were completed, then an elimination analysis was performed,
removing the least significant variable each time before running the analysis again.
This elimination analysis was continued until only statistically significant variables
remained. P values less than 0.1 were considered significant.

RESULTS

Fifty-nine patients met the inclusion criteria for this study. The baseline characteristics
of these patients are displayed in Table 1. All patient-reported outcome measures
improved over the course of the study compared to baseline values, as shown in
Table 2. Statistically significant improvements were noted between baseline and 1 year
and between baseline and 2-year outcomes. There was not a statistically significant
improvement in any patient reported outcome between 1 and 2 years (Figure 1).

Multivariable linear regression models using final WORC scores at 1 and 2 years as
the clinical outcome measure are shown in Table 3. At 1-year follow-up, female
gender, smoking and advanced subscapularis fatty infiltration were found to be
predictive of worse WORC scores. These factors predicted fairly substantial decreases
of nearly 20, 29 and 15 points respectively. At 2-year follow-up, only female gender
remained predictive of worse scores, with a similar decrease of 19 points on the
normalized WORC score.

In addition to analyzing final WORC scores, multivariable analyses were also
performed using the overall change in WORC scores at 1 and 2 years compared to
baseline values. These results are shown in Table 4. At 1-year follow-up, patients with
chronic symptoms (> 1 year) were predicted to have significantly less improvement in
WORC scores by nearly 15 points. At 2-year follow-up, patients with traumatic tears
were predicted to have over a 19-point greater increase in WORC scores. Age was also
found to be a significant predictor of worse WORC scores at 2-year follow-up,
although not likely clinically significant with a p value of less than 1 point. The mean
improvements in WORC score at 2-year follow-up for patients with traumatic vs
atraumatic and acute vs chronic tears are shown in Table 5.

DISCUSSION

Few studies have examined the factors associated with positive patient-reported
outcomes after non-surgical management of full thickness rotator cuff tears. In this
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Baseline characteristics

Age

Male, 1 (%)

BMI

CTI

Diabetes, 1 (%)
Smoking, n (%)
Traumatic, n (%)
Duration > 1 yr, 1 (%)
Tangent sign, 1 (%)
Supra F1>2, n (%)
Infra FI> 2, n (%)
Subscap FI 22, n (%)
ASES baseline

SANE baseline
WORCnorm baseline

VAS pain baseline

63.85 +8.48
37 (62.71)
29.63 +5.58
477 + 447

5 (8.47)

4 (6.78)

40 (67.8)

17 (28.81)

21 (35.59)

27 (45.76)

21 (35.59)

20 (33.9)
54.91 + 20.85
31.13 +25.39
46.05 + 21.61

50.13 £26.39

Except as noted, values are expressed as mean + SD. BMI: Body mass index; CTI: Cuff tear index; FI: Fatty infiltration; ASES: American Shoulder and
Elbow Surgeons score; SANE: Single Assessment Numerical Evaluation; WORC norm: Normalized Western Ontario Rotator Cuff index; VAS: Visual

analog scale.

Table 2 Change in outcome scores

Baseline Final follow-up Change
WORCnorm 46.05 +21.61 63.58 + 25.6 17.53 + 6.87
ASES 54.91 + 20.85 70.1 £25.03 1519+ 6.77
SANE 31.13 + 25.39 59.4 % 29.45 28.27 +7.41
VAS pain 50.13 + 26.39 29.17 + 26.68 -20.96 + 7.28

Values are expressed as mean + SD; WORCnorm: Normalized Western Ontario Rotator Cuff index; ASES: American Shoulder and Elbow Surgeons score;
SANE: Single Assessment Numerical Evaluation; VAS: Visual Analog Scale.

JBaishideng®
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study, we demonstrated that clinical outcome measures in a selected population of
patients were significantly improved at 1 year. These results were durable at 2 years,
with no statistically significant change between the 1 and 2-year follow-up. The
average improvements in WORC, ASES, SANE and Visual Analog Scale pain scores all
surpassed their published minimal clinically important differences (MCID) at final
follow-up*1.

These results are consistent with previously published literature regarding non-
surgical management of rotator cuff tears. Patients treated non-operatively in the
MOON shoulder cohort were noted to have improvements of 22.5, 29.2 and 23.7 points
in the WORC, ASES and SANE scores respectively, at 12-wk follow-up!'’l. These are
comparable to our cohort’s improvements of 17.5, 15.2 and 28.3 points on these same
scales respectively.

Based on our multivariable regression analyses, female gender, smoking and
significant subscapularis fatty infiltration were found to be predictors of worse clinical
outcomes at 1-year follow-up in our primary outcome measure, the normalized
WORC score. These variables were not only statistically significant, but also clinically
significant with magnitude of change with  values ranging between 15 and 30 points
(WORC MCID =11.7). At 2-year follow-up only female gender remained a significant
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Table 3 Multivariable regression elimination analysis and for change in Western Ontario Rotator Cuff index score at 1 year and 2 year

B P value 95%Cl
1yr
Female gender -19.88 0.003 -32.82 to -6.95
Smoking -28.98 0.014 -51.9 to -6.05
Subscap FI > 2 -15.35 0.024 -28.62 to -2.07
2yr
Female gender -19.09 0.015 -34.26 to -3.92

WORC: Western Ontario Rotator Cuff index; FI: Fatty infiltration; CI: Confidence interval.

Table 4 Multivariable regression elimination analysis for change in Western Ontario Rotator Cuff index score at 1 year and 2 year

B P value 95%Cl
1yr
Duration > 1 yr -14.63 0.052 -29.4t00.13
2yr
Age -0.82 0.08 -1.75 to 0.10
Traumatic 19.06 0.017 3.65 to 34.48

WORC: Western Ontario Rotator Cuff index; CI: Confidence interval.

Table 5 Change in Western Ontario Rotator Cuff index score at 2-year follow-up

Mean SD 95%ClI
Traumatic 26.82 27.3 16.39 to 37.25
Atraumatic 9.45 19.06 -0.49 to 19.38
Duration <1 yr 24.61 24.72 16.04 to 33.18
Duration > 1 yr 5.71 24.84 -11.01 to 22.44

WORC: Western Ontario Rotator Cuff index; CI: Confidence interval; SD: Standard deviation

JBaishideng®

predictor of WORC scores, suggesting smoking status and subscapularis fatty
infiltration may not be as clinically important for determining long-term prognosis.

Female gender has been shown in several other studies to negatively affect pain and
clinical outcomes scores after rotator cuff repair surgery, however to our knowledge
the same has not been shown in non-surgical cohorts. This result may be further
explained by the lower baseline WORC scores in females vs males in our cohort (35.5
vs 52.7), as the subsequent regression analyses evaluating change in WORC scores did
not find female gender to be a predictor of less improvement throughout the study.

Smoking has also been shown in several studies to be a risk factor for worse clinical
outcomes and decreased healing rates after rotator cuff repair”~l. In contrast, a study
by Dunn et al"”! found that non-smokers were actually more likely to fail non-operative
management of rotator cuff tears, however treatment success was defined as
avoidance of surgical intervention rather than patient reported outcome measures.
There may have been some selection bias introduced into this study outcome as well,
as surgeons may have been more willing to offer surgery to non-smokers.

Although patients with isolated full thickness subscapularis tears were excluded
from this study, over 1/3 of the patients in our cohort (20/59) did exhibit grade 2 or
higher fatty infiltration in the subscapularis, indicating an anterosuperior variant
rotator cuff tear. These tears have been associated with worse clinical outcomes in
surgical cohorts in previous studies, especially when associated with higher grades of
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Figure 1 Patient-reported outcome measures. A: Western Ontario Rotator Cuff index; B: American Shoulder and Elbow Surgeons score; C: Single
Assessment Numerical Evaluation; D: Visual Analog Scale. Indicates statistical significance (*P < 0.05). WORC: Western Ontario Rotator Cuff index; ASES: American
Shoulder and Elbow Surgeons score; SANE: Single Assessment Numerical Evaluation; VAS: Visual Analog Scale.
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subscapularis fatty infiltration**]. The results of our study mirror these results, with
increased grades of subscapularis fatty infiltration portending worse WORC scores at
1-year follow-up.

In addition to the aforementioned factors that were predictive of final WORC scores
in our study, we also analyzed the factors that impacted the amount of improvement
patients achieved during the study period. We feel that both of these outcomes are
worth examining, as they answer different clinical questions. Some patients may be
more interested in the degree to which they will improve with a specific intervention
rather than the final outcome they will achieve, and vice versa.

With this idea in mind, we performed additional regression analyses using the
change in WORC score from baseline at 1 and 2-year follow-up as the clinical outcome
measure. We found that patients presenting with symptom duration greater than 1
year achieved significantly less improvement at 1-year follow-up, and those with a
traumatic onset of pain achieved significantly greater improvement at 2-year follow-
up. Specifically, those with a traumatic onset of shoulder pain improved over 17 points
more at 2-year follow-up than those with an atraumatic onset of pain, and those with
symptoms less than 1 year at the onset of the study improved nearly 19-points more
than those with symptoms greater than 1 year. Considering the MCID for normalized
WORC scores has been published at 11.7 points, these variables predicted a fairly
impactful magnitude of change.

The considerable effect of tear chronicity on improvement with non-surgical
management may be explained by the idea that patients with long-standing symptoms
have already gained some positive effects from some form of self-directed rehab, or
simply by performing their day-to-day activities. These patients with chronic tears
may have also developed some irreversible changes within their rotator cuff
musculature, or within the glenohumeral joint itself due to altered mechanics. It is
possible that these secondary changes may predispose them to worse outcomes with
non-surgical management.

The explanation of the predictive impact of traumatic tears on the magnitude of
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improvement in this study is less clear. It may be theorized that patients with
degenerative rotator cuff tears have a more diffuse underlying problem within the
remainder of their intact cuff tendons, vs those who suffered acute traumatic tears. It
may also be possible that there is an inherent difference in the population of patients
who suffer a traumatic vs atraumatic tear, which may impact their ability to
successfully rehab their ailing shoulders. Furthermore, there may be some overlap
between tear mechanism and symptom duration at presentation. Specifically, those
patients who sustain traumatic tears may be more likely to present for care acutely
than those with an insidious onset of symptoms. An additional consideration is that
while patients self-reported a traumatic onset of pain, many of these patients could
have had pre-existing rotator cuff tears prior to these traumatic events. Their initial
magnitude of symptom improvement may be related to resolution of pain related to
temporary contusions or sprains related to these traumatic events. No pre-injury
imaging studies exist in these patients to determine whether they truly suffered a
traumatic rotator cuff tear, or simply trauma in the setting of an existing tear. These
concepts warrant further investigation.

Several factors that have been identified as important predictors of outcomes in
surgically managed rotator cuff tears, such as tear size, tangent sign, fatty infiltration
in the posterosuperior cuff muscles, and diabetes, did not have an apparent impact on
the outcomes of our non-surgical cohort*~*”l. Many of these factors may be related to
tissue healing capacity, which presumably would be less critical in those patients
being treated non-surgically. Other studies evaluating outcomes with non-operative
management have also found these patient and tear related factors to be unrelated to
clinical outcomes!">"1,

Our study was not without limitations. Although the data was collected
prospectively, this study was retrospective in nature. Also, treatment allocation into
this non-surgical cohort was not randomized. Patients had the ability to choose
between surgical and non-surgical management, which could introduce some selection
bias into the study. Outcomes of this cohort may not be entirely generalizable to all
patients presenting with full thickness rotator cuff tears. The cohort included in this
study was also smaller than other similar studies which included multiple centers,
such as the MOON group studies!"”'?. Also, although many variables were included in
the regression analyses as potential predictors of patient outcomes, other potentially
significant factors may have been neglected, such as workers compensation status, tear
retraction, or concomitant biceps tendon pathology. Also, standardized physical exam
findings were not available for review, and could have impacted patient outcomes.
Although fatty infiltration of the various rotator cuff muscles was used as a surrogate
of tear location (i.e., anterosuperior vs posterosuperior), the specific location and
tendons involved in each rotator cuff tear were not specifically categorized, which may
have affected the interpretation of these tear subtypes. Other limitations include the
lack if information regarding patient compliance with physical therapy and the lack of
any follow up imaging studies to assess progression of tear size or fatty infiltration.
These morphologic characteristics may be important when considering the long-term
outcomes in these patients.

CONCLUSION

This study demonstrated that non-operative management of full thickness rotator cuff
tears results in clinically meaningful and statistically significant improvements in
patient reported outcome measures at 2-year follow-up. Female gender, smoking and
advanced subscapularis fatty infiltration were predictive of lower WORC scores at 1-
year follow-up; only female gender was predictive of lower WORC scores at 2-year
follow-up. Patients with symptom duration greater than 1 year at presentation were
found to have less improvement in WORC scores at 1-year follow-up, and those with
traumatic tears demonstrated significantly greater improvements at 2-year follow-up.
These outcome measures and patient related factors can be used to counsel patients
with rotator cuff tears who are contemplating their treatment options.

ARTICLE HIGHLIGHTS

Research background
Rotator cuff tears are extremely prevalent in the general population, and many
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patients with rotator cuff tears can be treated successfully without surgical
intervention. Little data exists in the literature regarding patient and pathology related
factors which predict the outcomes after nonsurgical management.

Research motivation

By evaluating the patient reported outcomes in a cohort of patients who underwent
nonsurgical management for full-thickness rotator cuff tears, we hope to uncover
important factors which may refine treatment indications for this subset of patients.

Research objectives

The objectives of this study were to evaluate the outcomes of nonsurgical management
in patient with full thickness rotator cuff tears, and to identify patient and tear related
characteristics which may predict outcomes. These findings could have a significant
impact on the treatment of patients with rotator cuff tears in the future.

Research methods

Patients in our institutional registry who underwent nonsurgical management for full
thickness rotator cuff tears were identified. Pre-treatment magnetic resonance imaging
scans were evaluated for tear size and related muscle atrophy and fatty infiltration.
Patient reported outcomes were evaluated at 1 and 2 years after treatment began and
regression analyses were performed in order to identify any predictors of patient
reported outcomes in this cohort.

Research results

Patient reported outcome measures improved significantly at 1 and 2 year follow up
after nonsurgical management. Patients who presented with chronic symptoms
showed less improvement in patient reported outcome scores, and those with
traumatic tears were noted to make greater improvements over the course of the
study.

Research conclusions

Patients with full thickness rotator cuff tears can achieve significant clinical
improvement with nonsurgical management. Several factors may affect the amount of
improvement they achieve, including the duration of their symptoms at presentation
and the mechanism of their pain at the onset of symptoms. Additional factors likely
exist that may impact patient outcomes in the setting of rotator cuff pathology.

Research perspectives

Future studies should consider additional factors that may be relevant in predicting
outcomes in patients with rotator cuff tears including pertinent physical exam findings
and concomitant shoulder pathology such as biceps tendon involvement. Prospective
comparative studies of surgical and nonsurgical management will also help clarify the
ideal surgical and non-surgical indications in this cohort of patients.
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