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Abstract: Objective: To evaluate the clinical efficacy of open versus arthroscopic rotator cuff repair in treating mod-
erate rotator cuff tears. Methods: A retrospective study was conducted on 68 patients diagnosed with moderate 
rotator cuff tears and who were treated surgically at Hangzhou Fuyang Hospital of Traditional Chinese Medicine 
Orthopedics and Traumatology from September 2021 to April 2023. Patients were categorized based on the surgi-
cal methods they received: the minimally invasive group (MIG, n=37, undergoing arthroscopic rotator cuff repair) 
and the open surgery group (OSG, n=31, undergoing open rotator cuff repair). Operative indicators, perioperative 
and follow-up pain intensity, shoulder joint scores, range of motion, and complication incidence were compared 
between the two groups. Additionally, the factors affecting prognosis were also analyzed. Results: The MIG had 
shorter operative time, shorter hospital stay, smaller incision length, and less intraoperative blood loss than the 
OSG (all P<0.05). At 6 weeks and 3 months postoperatively, the MIG reported significantly lower Visual Analogue 
Scale (VAS) scores and higher Constant-Murley scores compared to the OSG (all P<0.05). At the 6-month follow-up, 
the MIG exhibited higher University of California-Los Angeles scores and Constant scores, as well as greater forward 
flexion, abduction, and lateral rotation angles than OSG (all P<0.05). The incidence of complications was lower in 
the MIG compared to the OSG (P<0.05). The binomial logistic regression analysis identified surgical approach as 
an independent risk factor for postoperative complications (P<0.05). Conclusion: Arthroscopic rotator cuff repair for 
patients with rotator cuff tears involves minimal trauma and allows for rapid postoperative recovery. Additionally, 
the procedure helps restore shoulder joint function and improve the range of motion, offering promising clinical 
applications.
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Introduction

The shoulder joint is a major articulation point 
in the human body with a complex structure. 
The rotator cuff is a group of tendons that 
envelop the humeral head, resembling a cuff of 
tendons [1, 2]. It plays a pivotal role in the 
movement and stabilization of the shoulder 
joint, with its four muscles working together to 
assist the shoulder joint in functional activities 
[3]. Clinical practice shows that the shoulder 
joint’s unique anatomical structure, with its 
unstable bony structure, thin surrounding joint 
capsule, and few joint ligaments, leads to a 
close mechanical interplay between the rotator 

cuff muscles and surrounding tissues; conse-
quently, any issue with any of the rotator cuff 
muscles can impair shoulder function [4, 5]. 
Additionally, tendon degeneration and subacro-
mial impingement pose risks for rotator cuff 
tears, leading to pain and mobility impairments 
[6]. Data indicate that patients with shoulder 
pain caused by rotator cuff tears account for 
approximately 17%-41% of total shoulder pain 
cases, and the incidence of rotator cuff tears is 
about 20% among individuals aged 20-60 years 
and up to 54% in those over 60; most patients 
with rotator cuff tears seek medical attention 
due to the significant impact on their daily lives 
[7, 8].
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Current treatment measures for moderate ro- 
tator cuff tears primarily involve surgical and  
conservative approaches. For individuals with 
mild or asymptomatic conditions, conservative 
treatments such as non-steroidal anti-inflam-
matory drugs, physical shock wave therapy, 
acupuncture, massage, local blockade, and 
appropriate stretching are recommended [9, 
10]. However, for those with more pronounced 
symptoms or higher expectations for shoulder 
joint function recovery, surgical intervention is 
advised. Common surgical treatments for rota-
tor cuff tears include open surgery and arthro- 
scopic surgery, both aimed at anatomical re- 
duction and managing combined injuries [11, 
12]. Open surgery offers excellent intraopera-
tive visibility, minimal operational complexity, 
and thorough repair of rotator cuff injuries, but 
it also presents drawbacks such as significant 
trauma and extended postoperative recovery 
periods [13]. The advancement of imaging 
techniques has led to the increased utilization 
of arthroscopic surgery [14]. This study investi-
gated the merits and demerits of open surgery 
versus arthroscopic surgery for patients with 
rotator cuff tears through a comparative group 
design. The innovation lies in the comparative 
analysis of quantitative data, revealing that 
arthroscopic rotator cuff repair has the advan-
tages of minimal trauma and rapid postopera-
tive recovery, and that the surgery has a posi-
tive significance on the improvement of the 
joint function of patients through short-term 
follow-up, thereby providing more clinical data 
to enhance the prognosis of patients with rota-
tor cuff tears.

Study design and patients

Patient selection

This retrospective study received approval from 
the Ethics Committee of Hangzhou Fuyang 
Hospital of Traditional Chinese Medicine Ortho- 
pedics and Traumatology. All participants pro-
vided written informed consent before joining 
the study. Clinical data were collected from 
patients diagnosed with rotator cuff tears and 
who underwent surgical treatment at Hangzhou 
Fuyang Hospital of Traditional Chinese Medicine 
Orthopedics and Traumatology from September 
2021 to April 2023. A total of 187 patients 
were screened based on the following inclusion 
and exclusion criteria:

Inclusion criteria: (1) Patients diagnosed with 
rotator cuff tears via MRI and physical examina-
tion; (2) History of illness less than 6 months; 
(3) No surgical history on the affected shoulder; 
(4) Complete information in the hospital’s medi-
cal record system (general clinical data, preop-
erative and postoperative joint function scores, 
range of motion during the preoperative period 
and postoperative follow-up); (5) Patients with 
a minimum of 6 months of follow-up results.

Exclusion criteria: (1) Incomplete clinical data; 
(2) Presence of shoulder osteoarthritis; (3) 
History of shoulder fractures or other shoulder 
surgeries; (4) Intraoperative change of surgical 
approach.

After screening 187 patients based on the 
inclusion and exclusion criteria, 68 patients 
were included in the study. These 68 patients 
were categorized into the minimally invasive 
group (MIG, n=37, undergoing arthroscopic 
rotator cuff repair) and the open surgery group 
(OSG, n=31, undergoing open rotator cuff 
repair). Baseline clinical data were collected 
from the medical record system and compared 
between the two groups, showing no statisti-
cally significant differences (P>0.05) (Table 1).

Data extraction

Based on the hospital medical record system, 
the following data of the enrolled patients were 
primarily collected.

Primary observation indicators

(1) The operation related indicators, including 
operative time, hospital stay, incision length, 
and intraoperative blood loss, were collected 
and compared between the two groups. 

(2) The joint range of motion, including forward 
flexion, abduction, and lateral rotation angles, 
was compared between the two groups preop-
eratively (upon admission) and at a 6-month 
follow-up postoperatively (until October 2023).

Secondary observation indicators

(1) Pain intensity was compared between the 
two groups preoperatively, at 6 weeks, 3 mon- 
ths, and 6 months postoperatively using the 
Visual Analogue Scale (VAS) [15]. The VAS is a 
0-10 cm line, with 0 indicating no pain and 10 
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indicating severe pain. Participants selected a 
point on the line that best represented their 
pain intensity.

(2) The Constant-Murley (CM scale) shoulder 
joint scores were compared between the two 
groups preoperatively, at 6 weeks, 3 months, 
and 6 months postoperatively [16]. The CM 
scale includes pain (15 points), activities of 
daily living (10 points), arm elevation (10 
points), abduction muscle strength (25 points), 
forward flexion (10 points), abduction (10 
points), external rotation (10 points), and inter-
nal rotation (10 points), totaling 100 points. 
Higher scores indicate better shoulder joint 
function.

(3) The University of California-Los Angeles 
(UCLA) scores were compared between the two 
groups preoperatively, at 6 weeks, 3 months, 
and 6 months postoperatively [17]. The UCLA 
score includes pain (10 points), function (10 
points), active forward flexion (5 points), for-
ward flexion strength (5 points), and patient 
satisfaction (5 points), totaling 35 points. 
Higher scores indicate greater patient satis- 
faction.

Outcome measures

This study aimed to compare and analyze the 
differences in perioperative indicators and 
postoperative joint function between patients 
with rotator cuff tears undergoing open surgery 
and those undergoing arthroscopic surgery. 
The expected goal of this research is to demon-
strate that arthroscopic surgery alleviates the 

degree of intraoperative injury, promotes the 
recovery of postoperative joint function, and 
reduces the incidence of complications.

Statistical methods

Data collection for this study was conducted 
using Excel 2021, and data processing was 
performed with SPSS 26.0. All measurement 
data followed a normal distribution and were 
presented as mean ± standard deviation. Diff- 
erences between groups were analyzed using 
an independent samples t-test, while compari-
sons at different time points were conducted 
using repeated measures ANOVA with post hoc 
multiple comparisons. Counting data were pre-
sented as rates, and group differences were 
assessed using the chi-square test. Univariate 
analysis was considered statistically significant 
at P<0.1 (to prevent type II errors), and risk fac-
tors were analyzed using the binomial logistic 
regression. Statistical significance was set at 
P<0.05.

Results

Comparison of operative indicators between 
the two groups

Operative indicators, including operative time 
(Figure 1A), hospital stay (Figure 1B), incision 
length (Figure 1C), and intraoperative blood 
loss (Figure 1D), were collected for both the 
MIG and the OSG. These indicators were signifi-
cantly lower in the MIG than in the OSG (all 
P<0.05) (Figure 1).

Table 1. Comparison of general clinical data between the two groups (
_
x  ± s)/[n (%)]

Clinical data MIG (n=37) OSG (n=31) t/χ² P
Gender Male 17 13 0.110 0.740

Female 20 18
Average age (years) 58.22±9.42 57.81±11.91 0.151 0.881
Side of rotator cuff tears Left side 16 12 0.143 0.705

Right side 21 19
Rotator cuff tear classification Small 11 10 0.628 0.730

Medium 20 18
Large 6 3
Massive 0 0

Underlying disease Hypertension 5 6 0.424 0.515
Diabetes 2 1 0.190 0.663

MIG: minimally invasive group; OSG: open surgery group.
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Figure 1. Comparison of operative indicators between the two groups. A: 
Operative time; B: Hospital stay; C: Incision length; D: Intraoperative blood 
loss. # represents a statistically significant difference between the groups. 
MIG: minimally invasive group; OSG: open surgery group.

Comparison of preoperative and postoperative 
pain intensity between the two groups

Overall, both the MIG and the OSG showed  
a decreasing trend in postoperative VAS scor- 
es (Figure 2A, 2B). There was no significant  
difference in preoperative VAS scores between 
the two groups (P>0.05) (Figure 2C). Follow-up 
data collected at 6 weeks, 3 months, and 6 
months postoperatively were compared bet- 
ween the two groups, revealing that at 6 weeks 
postoperatively (Figure 2D) and at 3 months 
postoperatively (Figure 2E), VAS scores in the 
MIG were significantly lower than those in the 
OSG (both P<0.05). However, at 6 months post-
operatively (Figure 2F), there was no significant 
difference in VAS scores between the two 
groups (P>0.05) (Figure 2).

Comparison of preoperative and postoperative 
CM scores, UCLA scores, and constant scores 
between the two groups

There was no significant difference in preopera-
tive CM scores (Figure 3A), UCLA scores (Figure 
3B), and Constant scores (Figure 3D) between 
the two groups (all P>0.05). However, at 6 

weeks, 3 months, and 6 mon- 
ths postoperatively, patients 
in the MIG reported signifi-
cantly higher CM scores than 
those in the OSG (P<0.05) 
(Figure 3A); at 6 months post-
operatively, patients in the 
MIG demonstrated significant-
ly higher UCLA scores (Figure 
3C) and Constant scores (Fi- 
gure 3E) compared to those  
in the OSG (both P<0.05) 
(Figure 3).

Comparison of preoperative 
and postoperative shoulder 
joint function between the 
two groups

There were no significant dif-
ferences in preoperative joint 
forward flexion (Figure 4A), 
abduction (Figure 4C), and lat-
eral rotation angles (Figure 
4E) between the two groups 
(all P>0.05). However, at the 
6-month follow-up, patients  
in the MIG had significantly 

greater forward flexion (Figure 4B), abduction 
(Figure 4D), and lateral rotation angles (Figure 
4F) compared to those in the OSG (all P<0.05).

Comparison of complications between the two 
groups

At 6 months postoperatively, the MIG had 2 
cases of adhesion healing, 1 case of shoulder 
swelling, and 1 case of wound infection, with a 
total complication incidence of 10.81% (4/37), 
significantly lower than the 25.81% (8/31) 
observed in the OSG (P<0.05) (Table 2).

Analysis of prognostic factors in patients with 
moderate rotator cuff tears

To analyze the prognostic factors in patients 
with moderate rotator cuff tears, postoperative 
complications were used as the dependent 
variable (complications =0, no complications 
=1), and gender, age, tear location, underlying 
diseases, operative time, hospital stay, incision 
length, blood loss, preoperative VAS score, and 
surgical approach were used as independent 
variables. Univariate analysis indicated that 
age, classification, and surgical approach were 
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Figure 2. Comparison of preoperative and postoperative pain intensity between the two groups. (A, B) VAS score 
in MIG (A) and OSG (B) at pre-treatment, 6 weeks, 3 months and 6 months post-treatment. (C) Comparison of VAS 
score between the MIG and OSG before treatment. (D) Comparison of VAS score between the MIG and OSG at 
post-operative 6 weeks. (E) Comparison of VAS score between the MIG and OSG at post-operative 3 months. (F) 
Comparison of VAS score between the MIG and OSG at post-operative 6 months. # represents a significant differ-
ence between groups at the same time point. VAS: Visual Analogue Scale; MIG: minimally invasive group; OSG: open 
surgery group.

the single factors affecting postoperative com-
plications (P<0.1, Table 3). Further incorporat-
ing the aforementioned factors into a binomial 
logistic regression analysis revealed that the 
surgical approach was an independent risk fac-
tor for postoperative complications (P<0.05, 
Table 4).

Discussion

In recent years, changes in residents’ lifestyles 
and increasing work pressures have led to a 
rise in shoulder joint pain and functional impair-
ments, particularly rotator cuff injuries [18]. 
Rotator cuff injuries often result from a combi-
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Figure 3. Comparison of preoperative and postoperative CM scores, UCLA scores, and Constant scores between the 
two groups. (A) Comparison of CM scores at pre-treatment, 6 weeks, 3 months and 6 months post-treatment. (B, D) 
Comparison of UCLA scores (B) and Constant scores (D) between MIG and OSG before treatment. (C, E) Comparison 
of UCLA scores (C) and Constant scores (E) between MIG and OSG at the 6 months postoperatively. # represents a 
statistically significant difference between the groups at the same time point. CM: Constant-Murley; UCLA: University 
of California-Los Angeles; MIG: minimally invasive group; OSG: open surgery group.

nation of factors, including muscle tendon tis-
sue degeneration, excessive load accumula-
tion, and minor traumas. These injuries affect 
daily life and can lead to muscle atrophy, signifi-
cantly reducing quality of life. Therefore, it is 
advisable to actively initiate intervention thera-
py for patients with rotator cuff injuries [19, 
20]. 

There remains clinical controversy over the 
choice of treatment for rotator cuff tears. Some 
scholars [21] argue that traditional open sur-
gery offers a wider field of view, enabling more 
comprehensive repairs and potentially benefit-
ing long-term shoulder joint recovery. However, 
other scholars [22] contend that traditional 
open surgery causes significant trauma, 
increasing the risk of postoperative complica-
tions such as joint swelling, stiffness, pain, and 
adhesions, which can negatively impact patient 
prognosis. This study revealed that compared 
to traditional open surgery, arthroscopic rotator 
cuff repair has advantages including reduced 
intraoperative bleeding, shorter hospital stays, 
and smaller incision lengths. These findings 

suggest that arthroscopic procedures result in 
less trauma and facilitate faster perioperative 
recovery. Unlike other studies [23], the results 
of this study indicate that arthroscopic rotator 
cuff repair requires shorter operative time than 
open surgery. Factors influencing operative 
time include the surgeon’s skill level, the type 
of arthroscope used, and the extent of the 
patient’s injury. The shorter operative time 
observed in this study for arthroscopic proce-
dures may be attributed to the surgeon’s exten-
sive experience and thorough arthroscopic 
exploration.

Further follow-up results indicated that postop-
erative pain intensity in MIG patients was lower 
than those in the OSG. The reason for the afore-
mentioned phenomenon can be attributed to 
the following points. (1) Traditional open sur-
gery has the advantage of a clear intraopera-
tive view, but with larger trauma, leading to a 
higher incidence of postoperative adhesions in 
local tissues and joints [24]. These adhesions 
can induce joint mobility disorders, resulting in 
pain. (2) The shoulder joint, a large and highly 



Study on rotator cuff tears

5591	 Am J Transl Res 2024;16(10):5585-5594

Figure 4. Comparison of joint forward flexion, abduction, and lateral rota-
tion angles preoperatively and at 6 months postoperatively between the two 
groups. (A, C, E) Comparison of joint forward flexion (A), abduction (C), and 
lateral rotation (E) angles between MIG and OSG before treatment. (B, D, F) 
Comparison of joint forward flexion (B), abduction (D), and lateral rotation (F) 
angles between MIG and OSG at the 6-month postoperatively. # represents 
a statistically significant difference between the groups at the same time 
point. MIG: minimally invasive group; OSG: open surgery group.

flexible joint in the human body, may experi-
ence functional impairments in the early post-
operative period. Active postoperative rehabili-
tation is crucial for accelerating joint recovery. 
However, open surgery entails significant trau-

ma, making early rehabilita-
tion challenging for patients, 
who may also subjectively re- 
sist such activities. This inad-
vertently prolongs joint immo-
bilization, ultimately making  
it difficult to eliminate local 
inflammation and resulting in 
persistent pain [25, 26].

Joint function is a crucial indi-
cator for assessing surgical 
out-comes. The comparative 
results in this study indicated 
that at the 6-month postoper-
ative follow-up, CM and UCLA 
scores were significantly high-
er in the MIG than in the OSG, 
suggesting superior postoper-
ative shoulder joint function  
in the MIG. This aligns with 
other studies [27]. A prospec-
tive study involving 48 pa- 
tients with rotator cuff tears 
showed that arthroscopic ro- 
tator cuff repair improved 
Constant scores at 1 year and 
2 years postoperatively, and 
this improvement could be 
attributed to the fact that 
arthroscopic surgery avoids 
extensive tendon dissection, 
preventing secondary injury 
and enhancing postoperative 
recovery [28]. Recent advan- 
cements in imaging technolo-
gy have enabled arthroscopic 
rotator cuff repair to suffi-
ciently decompress the sub-
acromial space, preserve the 
deltoid insertion, and perform 
tension-free repair, facilitating 
postoperative joint function 
recovery [29]. Additionally, the 
high flexibility of arthroscopy 
allows for thorough explora-
tion and timely repair of the 
glenohumeral joint, synergiz-
ing with rotator cuff repair to 

lay a solid foundation for postoperative joint 
function recovery [30]. Finally, the range of 
motion in the two groups at the 6-month follow-
up corroborated this viewpoint, indicating that 
arthroscopic rotator cuff repair significantly 
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Table 2. Comparison of incidence of complications between the two groups
Group Number of cases Adhesion healing Shoulder swelling Wound infection Total incidence
MIG 37 2 1 1 4 (10.81)
OSG 31 2 5 1 8 (25.81)
χ2 - - - - 3.569
P - - - - 0.003
MIG: minimally invasive group; OSG: open surgery group.

Table 3. Univariate analysis of prognostic factors in patients with moderate rotator cuff tears
Variable B Standard error Wald P Exp (B)
Gender -0.515 0.770 0.447 0.504 0.598
Age -0.099 0.042 5.691 0.017 0.906
Tear location 0.046 0.822 0.003 0.955 1.047
Classification 1.253 0.690 3.293 0.070 3.501
Diabetes -18.441 21988.559 0.000 0.999 0.000
Hypertension 0.611 1.025 0.355 0.551 1.841
Operative time 0.002 0.036 0.004 0.948 1.002
Hospital stay -0.209 0.211 0.973 0.324 0.812
Incision length -0.111 0.445 0.062 0.803 0.895
Blood loss 0.012 0.045 0.074 0.786 1.012
Preoperative VAS score -0.192 0.460 0.174 0.676 0.825
Surgical approach 2.365 0.569 4.031 0.011 3.715
VAS: Visual Analogue Scale.

Table 4. Binomial logistic regression analysis of prognostic factors in patients with moderate rotator 
cuff tears
Risk factor B S.E. Wald P OR 95% CI
Surgical approach 1.885 0.856 4.871 0.026 6.401 1.212-30.265

enhances postoperative joint range of motion, 
which is crucial for improving patients’ quality 
of life.

Arthroscopic rotator cuff repair for patients 
with rotator cuff tears involves minimal trauma 
and promotes rapid postoperative recovery. 
This procedure also helps restore shoulder joint 
function and improve the range of motion, 
showing promising clinical application pros-
pects. Inevitably, this study still has limitations, 
including its retrospective nature, short follow-
up duration, and single-center study design, 
which may lead to biased results. Future large-
scale, multi-center prospective studies would 
enhance the applicability of the findings.
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