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Background: The Korean Shoulder Scoring System (KSS) is a reliable and valid procedure for discriminative assessment of the clinical 
status of patients with rotator cuff tears. This study evaluates the correlation between the preoperative KSS and factors in patients with 
rotator cuff tears.
Methods: From November 2009 to June 2016, 970 patients who underwent arthroscopic rotator cuff repair were retrospectively evalu-
ated. A total of 490 patients met the study criteria. Preoperative factors included age, sex, symptom duration, mediolateral (ML) and 
anteroposterior (AP) tear size, acromiohumeral distance (AHD), tangent sign, tendon involvement (type I, supraspinatus; type II, supra-
spinatus and subscapularis; type III, supraspinatus and infraspinatus; type IV, all 3 tendons), fatty infiltration of rotator cuff muscles (group I, 
Goutallier stages 0 and 1; group II, Goutallier stages 2, 3, and 4), and KSS.
Results: Old age, ML tear size, and AP tear size negatively correlated with the preoperative KSS (p<0.001). AHD showed a positive cor-
relation with the preoperative KSS (p<0.001). A significantly inferior preoperative KSS was found in females and type III tendon involve-
ment (p<0.001). For supraspinatus and infraspinatus, the preoperative KSS of group II fatty infiltration showed a significantly lower score 
than group I fatty infiltration (p<0.05).
Conclusions: A relatively lower preoperative KSS was associated with old age, large tear size, narrow AHD, female, type III tendon in-
volvement, and group II fatty infiltration of the supraspinatus and infraspinatus. Our study indicates that preoperative KSS can be a good 
measurement for the preoperative status of patients with rotator cuff tears.
(Clin Shoulder Elbow 2018;21(1):30-36)
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Introduction

Rotator cuff tear is one of the most common shoulder disor-
ders, more prevalent in the elderly, causing pain and functional 
disability including weakness and decreased range of motion 
(ROM) in the shoulder joint.1,2) Along with population aging 
resulting in a rapid increase in incidence, there have been devel-
opments in the diagnostic methods for rotator cuff tear.3,4) Con-
sequently, a commonly accepted treatment for rotator cuff tear, 
the arthroscopic rotator cuff repair is performed with increasing 
frequency, with overall satisfactory functional outcomes.5,6) The 
individual demographics, preoperative level of disability, and the 

clinical presentation affected the clinical outcomes in patients 
with rotator cuff tears.7-10) In addition, fatty infiltration and atro-
phy of rotator cuff muscles, tear size, and tear chronicity are sug-
gested as important factors for rotator cuff healing.11-13)

Functional outcomes are evaluated using various outcome 
assessments; currently, region-specific and condition-specific 
outcome assessments are used to determine the symptoms and 
functional outcomes of rotator cuff disorders. The Constant score 
and the American Shoulder and Elbow Surgeons (ASES) ques-
tionnaire for the shoulder are well characterized and accepted 
in the scientific community.14,15) Although the Constant score is 
in widespread clinical use particularly in Europe, it is not suit-
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able for patients with instability and in research studies because 
of low inter-rater reliability and concerns regarding validity. The 
ASES score is a well-tested and helpful combination of self- and 
clinical assessment for rotator cuff disease; however, caution is 
required for patients with shoulder instability, since pain com-
prises 50% of the overall score.16) The Korean Shoulder Scoring 
System (KSS) is a useful measurement tool combining both sub-
jective and objective evaluations for shoulder function related to 
rotator cuff tears. This assessment tool emphasizes the patient-
oriented self-evaluation to avoid bias produced by observer-
based evaluation, and contains the additional muscle endurance 
domain, which was included only in the KSS.17) The KSS is highly 
reliable and valid as a discriminative instrument, and shows 
strong correlation with the ASES and University of California at 
Los Angeles scoring systems.18)

There is little research on which preoperative factors of rota-
tor cuff tears affect the KSS. This study therefore evaluated the 
correlation between variable preoperative factors affecting pa-
tient outcome of rotator cuff tears and the preoperative KSS.

Methods

Patient Selection
From November 2009 to June 2016, 970 patients underwent 

arthroscopic repair of rotator cuff tears, performed by the senior 
author. Only patients with a full-thickness tear of the supraspi-
natus tendon, with or without a combined full thickness tear of 
any other rotator cuff tendon, were included. Exclusion criteria 
included 197 cases of partial thickness tear of any other rotator 
cuff tendons, 17 ineligible magnetic resonance imagings (MRIs), 
30 revision surgeries, 59 cases of preoperative stiffness, 4 iso-
lated subscapularis (SSc) repair, and 173 cases of unmeasured 
KSS. Finally, 490 patients were retrospectively reviewed for the 
collected data. 

Clinical Assessment and Radiographic Evaluation
Before undergoing arthroscopic rotator cuff repair, patients 

were assessed by MRI and their KSS was measured. All MRI 
studies were performed with the Magnetom Symphony 1.5T 
MRI system (Siemen, Erlangen, Germany) and the Signa EXCITE 
1.5T MRI system (GE, Milwaukee, WI, USA). The preoperative 
MRI scans were reviewed by 2 experienced radiologists. The 
KSS included both subjective outcomes such as function (30 
points), pain (20 points), and satisfaction (10 points), and objec-
tive outcomes such as active ROM (20 points) and muscle pow-
er consisting of strength (10 points) and endurance (10 points). 
To analyze these factors, we considered the following param-
eters: age, sex, symptom duration before surgery, mediolateral 
(ML) and anteroposterior (AP) tear size of the tendon, acromio-
humeral distance (AHD), tangent sign, tendon involvement, and 
degree of fatty degeneration of rotator cuff muscles. The ML and 

AP size of tendon tears (in millimeters) were evaluated on T2-
weighted images in oblique coronal and oblique sagittal MRIs, as 
described by Davidson et al.19) According to the tendon involve-
ment, the pattern of tendon tear were divided into 4 categories: 
tear of supraspinatus (type I), tears of supraspinatus and SSc (type 
II), tears of supraspinatus and infraspinatus (IST; type III), and tear 
of all 3 tendons (type IV).10) Muscle atrophy of the supraspinatus 
was evaluated by use of the tangent sign on the most lateral T2-
weighted oblique sagittal MRI in which the scapular spine con-
tacted the scapular body. The tangent sign was considered posi-
tive when the superior border of the supraspinatus muscle belly 
was inferior in relation to the line tangential to the coracoids and 
scapular spine.20) Fatty degeneration of the rotator cuff muscles 
was measured using preoperative MRI according to the classifi-
cation established by Goutallier et al.21) and modified by Fuchs 
et al.22) For further statistical analysis, the severity of rotator cuff 
fatty infiltration was divided into 2 groups: stages 0 and 1 (group 
I), and stages 2, 3, and 4 (group II).10)

Statistical Analysis
Pearson correlation coefficient (r) was calculated to measure 

the degree of correlation between KSS and continuous variables 
such as age, symptom duration before surgery, ML and AP tear 
sizes, and AHD. These correlation coefficients ranged from -1 
to 1, where 1 indicates a positive relationship and -1 a negative 
relationship. Agreements are considered to be almost perfect for 
correlation coefficients from 0.81 to 1.00, excellent for 0.61 to 
0.80, good to moderate for 0.41 to 0.61, fair for 0.21 to 0.40, 
and poor for 0.00 to 0.20.23) Chi-square test or Fisher’s exact 
test was performed to compare KSS in nominal variables such as 
sex and tangent sign. One-way analysis of variance was used to 
determine a possible relationship between KSS, and tendon in-
volvement and fatty infiltration. Scheffe or Dunnett’s T post hoc 
test was used for multiple comparison among groups of tendon 
involvement and fatty infiltration, according to the homogene-
ity of variance. SPSS-IBM software package ver. 20.0 (IBM Co., 
Armonk, NY, USA) was used for all statistical analyses, and the a 
level was set at 0.05. 

Results 

The demographic and radiographic data are summarized in 
Table 1. Our patients included 247 males and 243 females, with 
a mean age of 59.2 ± 7.8 years. The average symptomatic dura-
tion was 16.2 ± 34.8 months. Preoperative mean KSS was 65.1 
± 14.5.

Age, Symptom Duration, Tear Size, Acromiohumeral 
Distance

Old age negatively correlated with the preoperative KSS (r= 
-0.272, p<0.001). Age also demonstrated a significantly nega-
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tive correlation with function (r=-0.183, p<0.001), ROM (r= 
-0.295, p<0.001), strength (r=-0.219, p<0.001), and endur-
ance (r=-0.214, p<0.001) of KSS domains.

Symptom duration did not correlate with preoperative KSS, 
but significantly correlated with pain of KSS domains (r=-0.092, 
p=0.041), and a longer symptom duration had significantly 
lower score in pain.

The mean ML tear size was 23.8 ± 11.9 mm, and the mean 
AP tear size was 18.3 ± 11.3 mm; both were negatively cor-
related with the preoperative KSS (r=-0.228, p<0.001; and r= 
-0.193, p<0.001, respectively). Tear size did not correlate with 
pain and satisfaction of KSS domains. 

The AHD demonstrated significantly positive correlation with 
preoperative KSS (r=0.171, p<0.001). AHD demonstrated a 
significant correlation with function (r=0.129, p=0.004), ROM 

(r=0.134, p=0.003), strength (r=0.207, p<0.001), and endur-
ance (r=0.218, p<0.001) of KSS domains, but did not correlate 
with pain and satisfaction (Table 2).

Sex, Tangent Sign
On preoperative KSS, the scores of female patients (61.9 

± 15.2) were significantly inferior compared to male patients 
(68.2 ± 13.1) (p<0.001). Females showed a significantly inferior 
score than males with regards to function (p=0.001), strength 
(p<0.001), and endurance (p<0.001) of the KSS domains. 
However, the gender did not correlate with pain, satisfaction, 
and ROM of KSS domains.

Tangent sign did not correlate with preoperative KSS or any 
of the KSS domains (Table 2).

Tendon Involvement
With respect to tendon involvement, the mean preoperative 

KSS were as follow: 66.1±13.6 (type I), 58.7±20.6 (type II), 
and 57.1±17.0 (type III). Patients with type III tendon involve-
ment (57.1±17.0) showed a significantly inferior KSS than type 
I tendon involvement (66.1 ± 13.6) (p<0.001). Also, patients 
with type III tendon involvement showed a significantly inferior 
score on function (p=0.046), ROM (p<0.001), and endurance 
(p=0.010) of KSS domains than type I tendon involvement. 
Especially, tendon involvement did not correlate with pain, satis-
faction, and strength of KSS domains (Table 3). 

Fatty Infiltration
For Simple Shoulder Test (SST), the group II fatty infiltration 

(59.8 ± 14.7) showed a significantly lower score than the group 
I fatty infiltration (65.8 ± 14.4) on preoperative KSS (p=0.003), 
which was significantly different between groups I and II fatty 
infiltration in function (p=0.013), ROM (p=0.016), strength 
(p=0.022), and endurance (p=0.007) of the KSS domains, but 
not significantly different in pain and satisfaction. 

For IST, the group II fatty infiltration (62.9 ± 15.5) showed a 
significantly lower score than the group I fatty infiltration (66.0 ± 
14.1) on preoperative KSS (p=0.038), and was significantly dif-
ferent between groups I and II fatty infiltration in ROM (p=0.011) 
domain and total (p=0.038), but not significant different in the 
other domains.

For SSc, the preoperative KSS was significantly different be-
tween the groups I and II fatty infiltration only in the pain do-
main (p=0.046), with no significant differences observed in the 
other domains.

For teres minor (Tm), the preoperative KSS was significantly 
different between groups I and II fatty infiltration in function 
(p=0.030) and ROM (p=0.004) of the KSS domains, with no 
significant differences in the other domains.

Especially, the fatty infilitration of IST, SSc, and Tm had no 
correlation with strength and endurance (Table 4).

Table 1. Demographic Data for Clinical Variables (n=490)

Variable Value

Age (yr) 59.2 ± 7.8 (37.0–83.0)

Sex (male:female) 247 : 243

Symptom duration (mo) 16.2 ± 34.8 (1–480) 

Preoperative Korean Shoulder Scoring System 65.1 ± 14.5 (6–93)

   Function 20.1 ± 4.4 (0–30)

   Pain 12.4 ± 3.6 (0–20)

   Satisfaction 4.2 ± 2.1 (0–20)

   Range of motion 14.4 ± 4.0 (0–20)

   Strength 6.9 ± 2.1 (0–10)

   Endurance 6.5 ± 4.5 (0–18)

Tear size (mm)

   Mediolateral 23.8 ± 11.9 (2.0–70.0)

   Anteroposterior 18.3 ± 11.3 (2.7–70.0)

Acromiohumeral distance (mm) 9.0 ± 1.6 (3.7–13.9)

Tendon involvement

   Supraspinatus 430

   Supraspinatus+subscapularis 28

   Suparspintus+infraspinatuss 32

   All 3 tendons 0

Tangent sign 12

Fatty infiltration, subscapularis/supraspinatus/infraspintus/teres minor (n)

   0 149/82/50/211

   1 308/348/300/252

   2 30/55/125/24

   3 3/4/8/0

   4 0/1/7/3

Values are presented as mean ± standard deviation (range) or number only.
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Table 2. Correlation between Various Factors and the Preoperative Korean Shoulder Scoring System 

Variable Function Pain Satisfaction ROM Strength Endurance Total

Age

   Correlation (r) -0.183 -0.066 -0.029 -0.295 -0.219 -0.214 -0.272

   p-value* <0.001* 0.145 0.517 <0.001* <0.001* <0.001* <0.001*

Symptom duration

   Correlation (r) 0.039 -0.092 -0.061 0.044 0.077 0.076 0.025

   p-value 0.390 0.041* 0.180 0.334 0.088 0.091 0.575

ML tear size

   Correlation (r) -0.129 -0.040 -0.052 -0.233 -0.256 -0.198 -0.228

   p-value 0.004* 0.375 0.248 <0.001* <0.001* <0.001* <0.001*

AP tear size

   Correlation (r) -0.117 0.028 -0.028 -0.234 -0.202 -0.166 -0.193

   p-value 0.010* 0.538 0.530 <0.001* <0.001* <0.001* <0.001*

AHD

   Correlation (r) 0.129 0.002 0.019 0.134 0.207 0.218 0.171

   p-value 0.004* 0.970 0.680 0.003* <0.001* <0.001* <0.001*

Sex‡

   Male 20.7 ± 4.0 12.7 ± 3.4 4.3 ± 1.9 14.7 ± 3.8 7.3 ± 2.0 7.9 ± 3.9 68.2 ± 13.1

   Female 19.4 ± 4.8 12.1 ± 3.8 4.2 ± 2.2 14.1 ± 4.2 6.4 ± 2.1 5.2 ± 4.6 61.9 ± 15.2

   p-value 0.001† 0.081 0.353 0.117 <0.001† <0.001† <0.001†

Tangent sign‡

   No 20.1 ± 4.5 12.4 ± 3.6 4.2 ± 2.1 14.5 ± 4.0 6.9 ± 2.0 6.6 ± 4.5 65.2 ± 14.4

   Yes 20.4 ± 4.3 12.5 ± 3.4 4.7 ± 1.8 13.3 ± 4.9 5.5 ± 3.6 5.3 ± 4.8 62.5 ± 20.1

   p-value 0.806 0.945 0.480 0.344 0.213 0.342 0.533

ROM: range of motion, ML: mediolateral, AP: anteroposterior, AHD: acromiohumeral distance.
*Statistically significant difference (p<0.05).
†Statistical significances (p<0.05) were tested by chi-square or Fisher’s exact test. 
‡Mean ± standard deviation.

Table 3. Correlation between Tendon Involvement and the Preoperative Korean Shoulder Scoring System

Variable Function Pain Satisfaction ROM Strength Endurance Total

Type I 20.3 ± 4.3 12.5 ± 3.5 4.3 ± 2.1 14.8 ± 3.7 6.9 ± 2.1 6.8 ± 4.4 66.1 ± 13.6

   T† a a a a a a a

Type II 19.7 ± 6.4 10.9 ± 4.5 4.0 ± 2.2 12.2 ± 5.3 6.4 ± 2.3 5.5 ± 4.8 58.7 ± 20.6

   T† a, b a, b a a, b a a, b a, b

Type III 18.3 ± 4.6 12.2 ± 3.8 3.9 ± 2.0 11.9 ± 5.4 6.2 ± 1.9 4.5 ± 4.5 57.1 ± 17.0

   T† b b a b a b b

p-value 0.046* 0.061 0.457 <0.001* 0.050 0.010* <0.001*

Values are presented as mean ± standard deviation.
ROM: range of motion, Type I: supraspinatus, Type II: supraspinatus and subscapularis, Type III: supraspinatus and infraspinatus.
*Statistical significances (p<0.05) were tested by One way analysis of variances among groups.
†The same letters indicate non-significant difference between groups based on Scheffe or Dunnett’s T multiple comparison test according to the homogeneity of 
variance.
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Discussion 

The KSS may have been valid as a discriminative instrument 
for shoulder function related to rotator cuff tears, but little is 
known as to what affects the KSS. Therefore, we identified the 
factors possibly affecting KSS, and tried to evaluate the useful-
ness of KSS in assessing preoperative rotator cuff tear patients. 
Among the various preoperative factors investigated in this study, 
a significantly lower preoperative KSS was associated with older 
age, female, large tear size, narrow AHD, type III tendon in-
volvement, and group II fatty infiltration.

A few studies have identified the association between age 
and shoulder scoring system. Godfrey et al.24) suggested that 
since the SST can be affected by age in healthy people, hence 
a lower score is to be expected in older patients. Oh et al.25) 
demonstrated older patients had poor results on SST scoring. 
In addition, the relationship between age and tear size has also 
been previously reported. Yamaguchi et al.26,27) determined that 
the natural progression of rotator cuff tear occurs over time, and 
showed a high correlation with advanced age. Nho et al.28) con-
firmed that age was a significant independent risk factor for ten-
don defect after arthroscopic rotator cuff repair, and increased 
1.08 times for every additional year. Based on previous studies, 
elderly patients tend to show an increase in tear size. Our study 
found older patients showed a significantly lower preoperative 
KSS. Also, in the older patients with reduced muscle strength 

due to sarcopenia resulting in reduced activity, lower was the 
score for function, strength, and endurance of KSS. If the elderly 
patient had extensive tendon rupture and severe fatty degenera-
tion, it was difficult to assess the reasons for lower KSS. There-
fore, the age may be obviated by other powerful affecting factors 
such as larger tear size or higher stage fatty infiltration. Further 
analysis of the KSS with normal shoulder values and normaliza-
tion values related to age are therefore required.

Several studies reported that tear size correlated with the 
scores of shoulder scoring systems. Shin et al.18) reported that the 
preoperative KSS scores of patients with small to medium sized 
tears were significantly higher than those for patients with large 
to massive sized tears. According to the study by Park et al.,12) 
the size of the tear correlated with the ASES score, and further 
demonstrated that the tear size in the AP direction was a preop-
erative factor affecting rotator cuff healing. Our result also deter-
mined that the larger tear size showed a significant inferior score 
in the preoperative KSS. Interestingly, both the ML tear size and 
the AP tear size were significantly associated with preoperative 
KSS.

Most studies to date have been based on whether or not the 
number of torn tendons affects the clinical outcome. Nho et 
al.28) reported that number of tendons involved was a significant 
prognostic factor after rotator cuff repair. According to the study 
by Shin et al.,18) the preoperative KSS scores of patients with 
multiple torn tendons were significantly lower than those for 

Table 4. Correlation between Fatty Infiltration and the Preoperative Korean Shoulder Scoring System

Variable Function Pain Satisfaction ROM Strength Endurance Total

Subscapularis

   Group I 20.1 ± 4.4 12.5 ± 3.6 4.2 ± 2.1 14.4 ± 4.0 6.9 ± 2.1 6.6 ± 4.5 65.2 ± 14.3

   Group II 20.1 ± 5.4 11.2 ± 3.3 4.4 ± 2.0 14.5 ± 4.6 6.9 ± 1.8 6.1 ± 4.5 63.8 ± 17.1

   p-value 0.954 0.046* 0.611 0.965 0.877 0.573 0.595

Supraspinatus

   Group I 20.3 ± 4.5 12.5 ± 3.6 4.3 ± 2.1 14.6 ± 4.0 6.9 ± 2.1 6.8 ± 4.4 65.8 ± 14.4

   Group II 18.8 ± 4.1 12.0 ± 3.6 3.9 ± 1.9 13.3 ± 4.4 6.3 ± 2.1 5.0 ± 4.8 59.8 ± 14.7

   p-value 0.013* 0.330 0.119 0.016* 0.022* 0.007* 0.003*

Infraspinatus

   Group I 20.1 ± 4.4 12.5 ± 3.5 4.3 ± 2.1 14.7 ± 3.8 7.0 ± 2.0 6.8 ± 4.4 66.0 ± 14.1

   Group II 20.0 ± 4.6 12.3 ± 3.9 4.1 ± 1.9 13.6 ± 4.5 6.6 ± 2.2 6.0 ± 4.6 62.9 ± 15.5

   p-value 0.744 0.492 0.227 0.011* 0.055 0.096 0.038*

Teres minor

   Group I 20.2 ± 4.4 12.4 ± 3.6 4.3 ± 2.1 14.6 ± 4.0 6.9 ± 2.1 6.6 ± 4.4 65.4 ± 14.3

   Group II 18.3 ± 4.8 12.2 ± 3.8 4.1 ± 1.8 12.3 ± 4.2 6.3 ± 2.3 5.6 ± 4.9 60.1 ± 17.1

   p-value 0.030* 0.762 0.733 0.004* 0.150 0.291 0.067

Values are presented as mean ± standard deviation.
ROM: range of motion, Group I: Goutallier stages 0 and 1, Group II: Goutallier stages 2, 3, and 4.
*Statistical significances (p<0.05) were tested by independent t-test between groups.
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patients with a single torn tendon. We similarly found that addi-
tional tears of other tendons along with tears of the supraspinatus 
tendon showed a tendency to decrease the preoperative KSS, 
although it was statistically not significant. Moreover, patients 
with type III tendon involvement showed a significantly inferior 
KSS score than patients with type I tendon involvement. This 
suggests that the clinical feature in the rotator cuff tears may be 
related to the tendon involvement with regards to IST involve-
ment rather than just the tendon tear. Unlike a previous study 
by Shin et al.,18) our study demonstrated that the preoperative 
factor affecting preoperative KSS is with respect to which tendon 
is torn, and not just the number of the tendon(s) involved.

Fatty infiltration is recognized as a factor affecting the status of 
rotator cuff disease and postoperative clinical outcomes. Glad-
stone et al.29) reported that atrophy and fatty infiltration of the 
IST muscle were the only independent predictors of the ASES 
and Constant scores. Shin et al.18) reported that a significantly 
inferior score in the preoperative KSS response was observed 
in patients with preoperative fatty degeneration greater than or 
equal to stage 3 of the Goutallier grading system. We similarly 
observed a close correlation between fatty infiltration of the cuff 
muscle and the preoperative KSS scores. However, KSS was sig-
nificantly lower at stage 3 or higher fatty infiltration in the other 
study by Shin et al.,18) whereas KSS was significantly lower at 
stage 2 or higher fatty infiltration in our study. Although there is 
a discrepancy in the specific details between both studies, the 
common point remains that fatty infiltration affects the preop-
erative KSS.

An interesting finding of our study was the correlation be-
tween various preoperative factors and each domain of preop-
erative KSS. The function domain is affected by age, sex, tear 
size, AHD, tendon involvement, and fatty infiltration. Pain and 
satisfaction domains are not affected by preoperative factors. 
ROM, strength, and endurance domains are affected by age, 
sex, tear size, AHD, tendon involvement, and fatty infiltration 
to affected KSS in general. However, the sex does not correlate 
with the ROM domain, and tendon involvement did not cor-
relate with strength domain. Age, tear size, AHD, sex, tendon 
involvement, and fatty infiltration of rotator cuff muscle (except 
SSc) did not correlate with pain and satisfaction of objective 
outcomes in KSS. Age, tear size, AHD, sex, and fatty infiltration 
of SST correlate with strength and endurance of subjective out-
comes in KSS. We thereby suggest that most preoperative factors 
having a correlation with the preoperative KSS mainly affect the 
overall subjective outcome of KSS. Especially, fatty infiltration of 
rotator cuff muscles (except SST) did not correlate with strength 
and endurance. This indicates that fatty infiltration of SST is an 
important factor affecting the muscle tone. It would be interest-
ing to further study the relationship between each of the preop-
erative factors affecting KSS.

In the current study, age, tear size, AHD, sex, tendon involve-

ment, and fatty infiltration of SST and IST were thought to be 
important factors affecting preoperative KSS score.

There were some limitations to our study. First, since no pa-
tient was assessed as tendon involvement type IV, this category 
could not be included in the analysis. Second, the limitation 
of this study was that arbitrary grouping was performed due to 
the small number of patients in some groups. If the groups with 
smaller patient numbers were excluded, several groups such as 
Goutallier stage 3 of rotator cuff muscles (SSc, SST, IST, Tm) in 
the tear group (3/4/8/0 patients) and Goutallier stage 4 of the ro-
tator cuff muscles in the tear group (0/1/7/3 patients) would also 
be excluded, making it difficult to analyze the data. Therefore, 
we chose to combine Goutallier stages 0 and 1 into one group, 
and Goutallier stages 2, 3 and 4 into another. Third, our study 
was a retrospective study with inherent limitations.

Conclusion

A relatively lower preoperative KSS score was associated 
with old age, large tear size, narrow AHD, female gender, type 
III tendon involvement, and group II fatty infiltration of the SST 
and IST. An inferior preoperative score in function, ROM, and 
endurance domains was associated with old age, large tear size, 
narrow AHD, female gender, type III tendon involvement, and 
group II fatty infiltration of the SST and IST. We conclude that 
KSS is a good measurement to identify various factors affecting 
the clinical status of patients with rotator cuff tear before surgery.
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