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ABSTRACT

Aims: Roughly 50% of rotator cuff tears includes a tear in the subscapularis tendon. We conducted a comparative analysis of the functional
outcomes following arthroscopic repair in patients with a tear in both the supraspinatus and subscapularis tendons, as well as those with a
rupture solely in the supraspinatus tendon. Our hypothesis posits that the functional outcomes after surgery for rotator cuff tears, specifically
those with tears including subscapularis tendon, are inferior compared to tears that only involve the supraspinatus tendon.

Methods: We classified patients who had arthroscopic repair for a rotator cuff tear in our clinic from January 2017 to April 2022 into two
groups. The study comprised patients who received arthroscopic surgery for a diagnosed rotator cuff injury. The study excluded individuals
who were younger than 18, individuals with large tears that could not be repaired, individuals with paralabral cysts, individuals with
glenohumeral arthritis, individuals who had undergone labrum tear repair or slap lesion repair, individuals with concomitant neurovascular
damage, and individuals who had a follow-up period of less than 6 months, patients who benefit from physiotherapy and medical treatment
for 6 months. Following the application of exclusion criteria, a total of 39 patients were selected to participate in the study. The presence of a
rotator cuff injury was verified through arthroscopy after being detected using clinical tests such as Jobe, drop arm test, Neer sign, lift-off and
belly-press tests, and radiographic evidence such as magnetic resonance imaging. Patients who received subscapularis repair together with a
supraspinatus tear were categorised as Group 1 (n=14), while those who just had supraspinatus surgery without any subscapularis tears were
categorized as Group 2 (n=25). We recorded the demographic information. At the last postoperative outpatient clinic follow-up, both groups
were compared in terms of mortality, laboratory parameters, radiological findings, visual analogue scale (VAS), Constant-Murley score’,
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American Shoulder and Elbow Surgeons score (ASES)?, and University of California Los Angeles (UCLA) scores.” Postoperative satisfaction
levels were categorised into four groups: very satisfied, satisfied, undecided, and dissatisfied.

Results: The groups did not show any significant differences in terms of age, gender distribution, and follow-up periods (p>0.05). There was
no statistically significant disparity observed between the groups in relation to VAS, Constant-Murley score, ASES, and UCLA ratings assessed
during the final postoperative outpatient clinic follow-up (p>0.05). There were no instances of re-rupture observed in any patient throughout the
postoperative follow-up period. The postoperative satisfaction ratings show no significant difference between the two groups (p>0.05).

Conclusion: Our findings indicate that the outcomes of patients who received a surgical repair of rotator cuff tendons including subscapularis
were at least as successful as those who underwent surgery for just supraspinatus tendon rupture. There is no basis to believe that arthroscopic
repair will have a detrimental impact on the functional outcomes of individuals with rotator cuff tears which includes subscapularis tendon tears.
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INTRODUCTION

Surgical intervention is becoming increasingly common
in the treatment of rotator cuff injuries, which are quite
common.”” Most rotator cuff injuries primarily affect
the supraspinatus tendon, and as the size of the injury
increases, it usually progresses posteriorly and involves
the infraspinatus tendon.® The size of the rupture is the
main determinant of postoperative functional outcomes.
However, other factors such as age, fatty degeneration of
muscle, diabetes and smoking also affect this situation.”

The subscapularis muscle is the strongest of the rotator
cuff group and has been ignored for many years during
the development of surgical treatment and has been
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called the "forgotten tendon".”* The subscapularis muscle
plays an important role in the anteroposterior dynamic
stabilization of the shoulder with the infraspinatus
and teres minor muscles,”” and if it is damaged, joint
biomechanics is significantly affected."’ There are studies
reporting that only 1% of rotator cuff tears consist of
isolated subscapularis tears.'"'*> However, there have
also been studies showing that more than half of rotator
cuff tears are accompanied by subscapularis tears.'*'*
It is predicted that the expected functional results will
be worse even after arthroscopic repair of this type of
combined tears, and studies comparing post-surgical
results seem limited in this regard.”
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In our study, we tried to examine the hypothesis that the
functional results observed after arthroscopic repair of
subscapularis tears accompanying supraspinatus tears
would be more negative compared to cases with isolated
supraspinatus tendon tears.

METHODS

The approval from the Clinical Researches Ethics
Committee of Karabiik University has been obtained
(Date: 13.12.2022, Decision No: 2022/1204).  The
procedures adhered to the ethical guidelines and
principles outlined in the Declaration of Helsinki.

We retrospectively reviewed the hospital database
to review the records of patients who underwent
arthroscopic rotator cuff repair in our clinic from
January 2017 to April 2022. The study comprised
patients who received arthroscopic surgery for a
diagnosed rotator cuff injury. The study excluded
individuals who were younger than 18, individuals
with large tears that could not be repaired, individuals
with paralabral cysts, individuals with glenohumeral
arthritis, individuals who had undergone labrum
tear repair or slap lesion repair, individuals with
concomitant neurovascular damage, and individuals
who had a follow-up period of less than 6 months,
patients who benefit from physiotherapy and medical
treatment for 6 months. Following the application of
exclusion criteria, a total of 39 patients were selected
to participate in the study. The presence of a rotator
cuff injury was verified through arthroscopy after being
detected using clinical tests such as Jobe, drop arm test,
Neer sign, lift-off and belly-press tests, and radiographic
evidence such as magnetic resonance imaging. Patients
who received subscapularis repair together with a
supraspinatus tear were categorised as Group 1 (n=14),
while those who just had supraspinatus surgery without
any subscapularis tears were categorized as Group 2
(n=25). We recorded the demographic information. At
the last postoperative outpatient clinic follow-up, both
groups were compared in terms of mortality, laboratory
parameters, radiological findings, visual analogue scale
(VAS), Constant-Murley scorel, American Shoulder
and Elbow Surgeons score (ASES)2, and University of
California Los Angeles (UCLA) scores.” Postoperative
satisfaction levels were categorised into four groups:
very satisfied, satisfied, undecided, and dissatisfied.

Surgical Procedure

A single surgeon conducted all of the procedures. The
surgeries were conducted using general anaesthesia
while the patient was positioned on lateral decubitus
position with 4 kilogrammes of longitudinal traction
applied. The glenohumeral joint was examined by first
opening the conventional posterior portal. The diagnosis
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of a rotator cuff injury was verified by inspecting the
subscapularis and supraspinatus tendons by using a
probe. Intraoperatively, all subscapularis tendons were
evaluated and classified according to Lafosse et al.””
in Group 1 The subscapularis tendon repaired to its
insertion site by a suture anchor. The supraspinatus
repairs in both groups were conducted using the trans-
osseous equivalent technique, which was double-row
suture bridge fixation according to Park et al.'® Prior to
the repair procedure, all patients received subacromial
decompression, bursectomy, and acromioplasty. The
supraspinatus attachment site was cleaned by removing
debris using a shaver. Based on the tear's size, either one
or two double-strand suture anchors were positioned
just to the side of the articular cartilage. A knotless
anchor was positioned 1 cm away from the supraspinatus
attachment site in order to apply pressure to the rotator
cuff. Every patient received antibiotic prophylaxis using
a first-generation cephalosporin for a duration of 24
hours. Both groups received postoperative analgesia via
intravenous and oral routes. Postoperative rehabilitation
includes a 2-week period of strict immobilization with
a sling with the shoulder in zero degrees of abduction,
and postoperative periods 2-6. It involves gradual
introduction of protected, passive range of motion
over weeks, followed by restoration of active range of
motion, followed by gradual strengthening starting at
week 12 postoperatively.'” Every patient was released on
the first day following the surgery.

Statistical Analysis

The data was statistically analysed using the Statistical
Package for the Social Sciences (SPSS) for Windows
version 20.0 (Chicago, IL, USA). Categorical variables
were represented using numbers and percentages, whereas
numerical variables were provided as meantstandard
deviation and minimum-maximum values. The eligibility
of numerical data for normal distribution will be assessed
using the "Kolmogorov-Smirnov"' and "Shapiro-Wilk"
tests. Parametric and non-parametric approaches are
employed to analyse numerical variables that follow a
normal distribution. In the analysis of numerical variables
that do not exhibit a normal distribution, For data that
follows a normal distribution, the "Independent Samples
t test” was employed to determine the difference in means
between two independent groups. On the other hand, the
"one-way ANOVA" test was used to compare the means of
more than two groups. To analyse numerical data that did
not exhibit a normal distribution, the "Mann-Whitney U"
test was used to determine the median difference between
two independent groups. Additionally, the "Kruskal-
Wallis H" test was employed to compare more than two
groups. The examination of categorical variables among
themselves was conducted utilising the "Chi-Square” test
statistic when the "Chi-Square" criterion was satisfied and
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the "Fisher's Exact Test" statistic when it was not satisfied.
The correlation between two numerical datasets was
assessed using either the "Pearson” or "Spearman” tests,
depending on the fit to a normal distribution. Paired
sample statistics, or Wilcoxon tests, were employed to
make pairwise comparisons between groups that are
dependent on each other. Tests were deemed statistically
significant if the p-value, analysed at a confidence level of
95%, was below 0.05.

RESULTS

The patients' demographic and follow-up data are
displayed in Table 1. There was no statistically significant
disparity in age, gender distribution, or follow-up length
between patients who underwent subscapularis repair
and those who did not (p>0.05).

Table 1. Patient's demographic data comparison

Total Group 1 (n=14) Group 2 (n=25)
x+SD X£SD x+SD
Mean (Min-Max) Mean (Min-Max) Mean (Min-Max) p
) TS SIS S
Follow up 11.67+3.22 10.64+3.27 12.24+3.11 0.062°
(month) 10 (7-18) 9.5 (7-17) 11 (8-18)
n % n % n %
Gender 0.862¢
Male 16 41 6 42.9 10 40
Female 23 59 8 57.1 15 60
a: Independent Samples t test, b: Mann Whitney U test, c: Chi-Square test

The average functional score findings of the groups
are compared and displayed in Table 2. No statistically
significant differences were seen between the groups in
terms of VAS, Constant-Murley score, ASES, and UCLA
scores evaluated at the last postoperative outpatient clinic
follow-up (p>0.05). There were no instances of re-rupture
observed in any patient throughout the postoperative
follow-up period. The postoperative satisfaction ratings
show no statistically significant difference between the
two groups (p>0.05)(Table 3).

Table 2. Functional outcomes comparison

Group 1 Group 2
Total (n=14) (n=25)
XtSD Mean X#SD Mean X*SD Mean =
(Min-Max) (Min-Max) (Min-Max)
1.794£2.23 1.93£1.85 1.72+2.45 b

VAS 1(0-8) 1(0-5) 1(0-8) 0423
Constant  73.41+10.15 74.21£6.73 72.96+11.74 0.573b
Score 77 (39-86) 76 (58-81) 80 (39-86) :
UCLA 30.95+6.24 31.14+4.24 30.84£7.20 0.409
Score 33 (8-35) 32.5(20-35) 34 (8-35) :
ASES 26.7416.65 27.57%2.82 26.28%8.07 0.633
Score 29 (0-35) 28 (20-30) 29 (0-35) ’
b: Mann Whitney U test

Table 3. Postoperative satisfaction levels compared

wal Gl Gow2
n % n % n %
Level of satisfaction 0.598¢
very satisfied 24 615 8 571 16 64
satisfied 12 30.8 6 429 6 24
undecided 1 2.6 0 0 1 4.0
dissatisfied 2 5.1 0 0 2 8.0
c: Fisher’s Exact test

DISCUSSION

Our study has demonstrated that our hypothesis
was not supported, as it revealed that the functional
outcomes following surgery for rotator cuff tears with
accompanying subscapularis tendon tears are inferior
to those observed in cases of isolated supraspinatus
tendon tears. The key discovery we made is that the
existence of a subscapularis tendon tear did not result
in a substantial alteration in the functional outcomes of
rotator cuff repairs after surgery.

In a study conducted in South Korea in 2016, Park et
al.” examined 92 patients to assess the condition of the
subscapularis muscle in cases of extensive rotator cuff
tears. The researchers categorised the patients into three
groups based on the extent of subscapularis involvement:
intact (n=42),less than halfaffected (n=22),and more than
half or completely affected (n=28). They then compared
the outcomes of arthroscopic repair among these groups.
Previous biomechanical and clinical investigations
have demonstrated the significance of maintaining a
minimum of 50% integrity in the subscapularis muscle.
As a result, these three groups were established with
this criterion in mind.” According to reports, the
functional outcomes after surgery for massive rotator
cuff tears, where more than half of the subscapularis
tendon is affected, are worse compared to the other two
groups. Additionally, there is a higher likelihood of the
repaired tendon tearing again, although this difference
did not reach statistical significance.” The postoperative
functional outcomes were comparable between the
group of patients who underwent isolated supraspinatus
surgery (n=25) and the group of patients who underwent
combined subscapularis and supraspinatus repair (n=14)
in our study. Simultaneously, there were no instances of
rerupture observed in any of the cases included in our
study.

Malavolta et al.” In their study including 326 patients
in 2020, the patients were divided into two groups: the
group with isolated posterosuperior rotator cuff repair
(n=194) and the group with rotator cuff repair with the
addition of subscapularis repair (n=132). At the end of
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the 2-year follow-up period, ASESand UCLA scores were
found to be similar in both groups, and no statistically
significant difference was observed in postoperative
functional results.” In another study conducted later,
the functional results and rerupture rates of 107
patients with anterosuperior rotator cuff tears (Group
A) and 119 patients with subscapularis repair (Group
B) were compared at the end of a 3-year postoperative
follow-up period."”® Rupture rates were reported as
23.4% in the anterosuperior rotator cuff rupture group
and 19.3% in the subscapularis repair group, but the
difference did not reach statistical significance.”® At the
same time, the results were reported to be similar in
both groups in terms of VAS, ASES and UCLA scores."”
In our study, similar to these studies; There was no
statistically significant difference between the groups in
all functional scores (p>0.05). In the meta-analysis of
Longo et al.”” in 2021, they reported rerupture rates as
15% in the first 3 months after surgery, 16% between
6-12 months and after 24 months, and 21% between
3-6 months and 12-24 months. In this meta-analysis,
advanced age, large size of the tear, and advanced fatty
degeneration were reported as negative risk factors for
rerupture.” In our study, we did not encounter any
cases of rerupture in neither of the groups. We attribute
the reason why we did not encounter rerupture in any
patient to the short follow-up period, which is one
of the notable shortcomings of our study, and to the
fact that we did not classify according to tear size and
preoperative fatty degeneration staging.

Ide et al.** conducted a prospective study in 2007
involving 20 patients, where they published the
outcomes of arthroscopic repair for traumatic combined
cuff tears, which also included subscapularis tendon
tears (18 cases). They documented unsatisfactory
outcomes in just 2 patients, with 1 moderate outcome
and 1 unsatisfactory outcome. Within our research, a
total of 14 patients were assigned to Group 1, out of
which 8 expressed a high level of satisfaction and 6
indicated a moderate level of satisfaction. In contrast,
within Group 2, consisting of 25 patients, 2 individuals
reported a lack of satisfaction, while 1 patient remained
uncertain about their level of satisfaction. Thus, whereas
all patients who received subscapularis restoration
expressed pleasure, the isolated supraspinatus repair
group had a satisfaction percentage of 88%. While
the observed differences in these values did not reach
statistical significance, it is worth noting that patients
with subscapularis tears exhibited more preoperative
complaints and poorer functional conditions in
comparison to patients with isolated supraspinatus
tears. This disparity may have contributed to a greater
level of postoperative satisfaction.
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Limitations

The limitations of our investigation encompass the
limited sample size, brief duration of follow-up,
omission of tear size consideration, lack of analysis on
fatty degeneration classification, and failure to measure
preoperative functional scores.

CONCLUSION

Hence, it is evident that there is no basis to believe that
arthroscopic treatment will have an adverse impact on
the functional outcomes of patients with rotator cuff
injuries accompanied by subscapularis tendon tears. Our
findings indicate that the outcomes of individuals who
underwent subscapularis tendon surgery were at least
as favourable as those who had isolated supraspinatus
tendon repair.
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