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Abstract: Objective: To analyze the efficacy of arthroscopic treatment for patients with rotator cuff injuries and frozen
shoulder combined with rotator cuff injuries and assess the factors influencing patient prognosis. Methods: A retro-
spective analysis was performed on 85 patients who underwent arthroscopic surgery at Hanzhong Central Hospital
between October 2016 and October 2021, including 42 patients treated for rotator cuff injuries alone (Group A),
and 43 patients for frozen shoulder combined with rotator cuff injuries (Group B). Both groups underwent general
anesthesia with controlled hypotension during surgery. Treatment outcomes, including shoulder joint functional
scores, pain scores, shoulder joint range of motion, and muscle strength were assessed and compared between the
two groups before treatment, as well as at 2 weeks and 2 months post-treatment. Quality of life was also evaluated
and compared at 2 months post-treatment. Patients were categorized into good and poor prognosis groups based
on their outcome, and factors influencing patient prognosis were analyzed. Results: Before treatment, both groups
exhibited relatively low shoulder joint function scores and external rotation angles, coupled with higher pain scores;
however, these differences were not significant between groups (all P>0.05). The surgery duration for Group B was
notably longer than that of Group A (P<0.05). Nevertheless, there was no significant variance in intraoperative blood
loss between the two groups (P>0.05). After a 2-week treatment duration, both groups demonstrated a significant
improvement in shoulder joint function score, pain score, and shoulder joint range of motion compared to baseline,
but with no statistically significant intergroup differences. However, two months after the treatment, patients in
Group A exhibited marked improvements in shoulder joint function score, pain score, shoulder joint range of motion,
and overall quality of life compared to Group B (all P<0.05). Furthermore, the therapeutic efficacy in Group A was
superior to that in Group B at the 2-month follow-up (P<0.05). Age, comorbid diabetes, metabolic disorders such
as thyroid dysfunction, and the extent of shoulder cuff injury were identified as independent risk factors influencing
prognosis. Conclusion: Arthroscopic treatment is effective for both frozen shoulder combined with rotator cuff injury
and rotator cuff injury alone, with better outcomes observed in patients with rotator cuff injury only. This technique
warrants further promotion.
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Introduction

The rotator cuff comprises the tendons from
the subscapularis, supraspinatus, infraspina-
tus, and teres minor muscles. Rotator cuff inju-
ry, resulting from damage to these tendons, is
commonly associated with activities such as
lifting heavy objects, wrestling, and repetitive
motions involving extreme external rotation of
the shoulder [1, 2]. Such injuries predominan-
tly affect middle-aged and elderly indivi-
duals, with high incidence in this demographic.

Symptoms typically manifest as shoulder joint
pain and restricted mobility, significantly affect-
ing the quality of life [3, 4]. Most patients with
rotator cuff injury lack a clear trauma history,
and the injury may coincide with frozen shoul-
der. About 27%-34% of rotator cuff injury
patients may additionally develop frozen
shoulder [5]. Whether occurring independently
or in conjunction with frozen shoulder, the
absence of prompt intervention and treatment
can significantly degrade the patient’s quality of
life.
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In clinical practice, diverse strategies are
employed for the management of rotator cuff
injuries, including acute-phase intervention,
pharmacological treatment, open surgical pro-
cedures, and arthroscopic surgery. Arthrosco-
pic surgery, recognized for its favorable thera-
peutic outcome, is the preferred approach [6].
However, it is primarily applied in cases of iso-
lated rotator cuff injury [7]. The effectiveness
of this treatment modality in addressing joint
capsule adhesions in patients with concurrent
frozen shoulder remains uncertain. With the
ongoing advancement of minimally invasive
techniques, arthroscopic technology continues
to evolve, markedly enhancing its utility in man-
aging rotator cuff injury [8]. Nevertheless, there
is currently a dearth of research comparing the
efficacy of arthroscopic surgery in treating
patients with concurrent rotator cuff injury and
frozen shoulder.

In order to further analyze the broad applicabil-
ity of arthroscopic surgery in patients with rota-
tor cuff injury, we compared its therapeutic effi-
cacy in patients with isolated rotator cuff injury
and those with rotator cuff injury and concur-
rent frozen shoulder. This study aims to provide
additional insight for the treatment of different
groups of patients with rotator cuff injury in
clinical practice.

Materials and methods
Clinical data

A retrospective analysis was conducted on 85
patients who underwent arthroscopic shoulder
surgery at Hanzhong Central Hospital between
October 2016 and October 2021. Within this
cohort, 42 patients with rotator cuff injuries
only were designated as Group A, whereas 43
patients with concurrent frozen shoulder and
rotator cuff injuries were assigned to Group B.

Inclusion criteria: (1) Patients in Group A were
included based on diagnostic confirmation of
rotator cuff injury [9]. Patients in Group B were
included based on diagnostic confirmation of
frozen shoulder combined with rotator cuff
injury [10]. (2) Patients with complete clinical
data. Exclusion Criteria: (1) Patients with in-
complete clinical data. (2) Patients with comor-
bid psychiatric disorders or cognitive impair-
ment. (3) Patients with severe pathologies in
vital organs, such as the heart, rendering them
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unable to withstand surgical intervention. This
study was approved by the ethics committee of
Hanzhong Central Hospital (No. 2023-36) and
complied with the Helsinki Declaration.

Surgical procedures: (1) To ensure the scientific
validity of the study to the greatest extent, sur-
geries for both groups of patients in this study
were performed by the same team of seasoned
physicians. Before surgery, a thorough exami-
nation of the shoulder joint status of all pa-
tients was conducted, observing the preopera-
tive shoulder joint activity and restrictions, with
meticulous data documentation. (2) General
anesthesia with controlled hypotension was
applied to both groups of patients. Propofol
(Sichuan Guorui Pharmaceutical, H20040079,
10 mL:0.1 g) was administered via intravenous
injection at a dose of 1.5 mg/kg, along with
Midazolam (Jiangsu Renfu Pharmaceutical,
H20071096) at a dose of 0.05 mg/kg, and
Sufentanil (Yichang Enhua Pharmaceutical,
H20065310) at a dose of 0.2 ug/kg.

Following muscle relaxation, patients were con-
nected to an anesthesia workstation for posi-
tive pressure intermittent ventilation, with the
I:E ratio set at 1:2, respiratory rate set at 11
breaths/min, and tidal volume set in the range
of 7 to 9 mL/kg. Then, both groups underwent
controlled hypotension with a loading dose of
1 pg/kg dexmedetomidine infused within 10
minutes, followed by a maintenance dose at a
concentration of 0.2-0.6 pg/kg/h (4 mg/ml). In
both groups, mean arterial pressure (MAP)
was controlled to be >70% of the baseline
value, with MAP maintained at 260 mmHg.

Following the induction of general anesthesia
in the lateral decubitus posture, the shoulder
stability and mobility of patients were assess-
ed. The surgical procedure started with a pos-
terior approach, creating an approximately 1
cm incision below the outer edge of the acro-
mion, with a total incision length of approxi-
mately 2 cm. Blunt trocars and cannulas were
introduced into the joint cavity, aided by ar-
throscopy. An anterior portal was established
by making an incision approximately 10 mm lat-
eral to the edge of the coracoid process, and a
pre-prepared cannula was inserted into the
joint cavity. Arthroscopy was employed to
visualize the detailed structure of the glenohu-
meral joint, and hypertrophic synovial tissue
within the joint cavity was meticulously excised.
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Table 1. Comparison of general data between two groups of

motion (ROM, forward flexion,

patients abduction, and external rotation)
. GroupA  Group B were assessed for both groups:
Variable n=42 n=43 : P The ROM of shoulder joint was
Gender 0.013 0.911 assessed before treatment and
Male 22 (52.38) 22 (51.16) at 2 weeks and 2 r'nor.1ths after
Female 20(47.62) 21 (48.84) treatm.ent.. (6) The incidence of
Age (years) 0120 0.729 complication was colmpgred for
69 25 (59.52) 24 (48.98) both groups: Complications in-
- ) ) clude joint capsule hemorrhage,
<62 17 (47.22) 19 (52.78) shoulder joint instability, and mus-
BMI (kg/m?) 0.104 0.748 cle weakness. (7) Quality of Life
223 21 (50.00) 20 (46.51) at 2 months after treatment was
<23 21 (50.00) 23 (53.49) assessed using the SF-36 scale
Smoking history 0.159 0.690 [13]: Higher scores in each assess-
Yes 30 (71.43) 29 (67.44) ment indicate better quality of life.
No 12 (28.57) 14 (32.56) (8) The patients were stratified
Alcohol consumption history 0.171 0.679 into good and pogr .pr'ognosis
Yes 31(73.81) 30 (69.77) groups based on their gllnlcal Qut—
No 11(26.19) 13 (30.23) come, ar]d the factors influencing
Thyroid disease 0.107 0.744 prognosis were analyzed.
Yes 22 (52.38) 21(48.84) Statistical methods
No 20 (47.62) 22 (51.16)
Diabetes 0.579 0.447 The collected data were pro-
Yes 23 (54.76) 20 (46.51) cessed, analyzed and visualized
No 19 (45.24) 23 (53.49) using SPSS 20.0 software and

In cases of L-shaped tears, the tear site was
identified and sutured for fixation. For more
severe U-shaped tears, edge suturing was ini-
tially performed, followed by additional fixation.
All fixation procedures utilized rivets.

Observation parameters: (1) Treatment effi-
cacy was evaluated at 2 months after treat-
ment for both groups: Markedly Effective:
Restoration of normal shoulder joint activity
and disappearance of shoulder pain. Effective:
Improvement in shoulder joint activity function
and alleviation of shoulder pain. Ineffective: No
significant improvement in shoulder joint activ-
ity function and shoulder pain, or worsening. (2)
The operative time and blood loss were com-
pared between the two groups of patients. (3)
Shoulder joint pain was assessed using VAS
scores [11]: The shoulder joint pain status was
assessed before treatment and at 2 weeks
and 2 months after treatment for both groups.
(4) Comparison of Constant-Murley shoulder
joint function scores [12]: The shoulder joint
functional status of both groups was assessed
before treatment and at 2 weeks and 2 months
after treatment. (5) The shoulder joint range of
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GraphPad Prism 8 software. The
measured data were expressed as
mean + SD, and Student t-test and Paired t-test
were used for inter-group comparison and intra-
group comparison, respectively, expressed as
t. The data at different time points were com-
pared using a one-way repeated measures
analysis of variance (ANOVA). Counted data
were expressed as n (%) and compared using
Chi-square test. Significant differences were
indicated when P<0.05.

Results

Comparison of general data between the two
groups

There were no evident differences identified in
gender, age, BMI, etc. between the two groups,
indicating that the two groups were comparable
(all P>0.05, Table 1).

Comparison of treatment efficacy between the
two groups

The overall treatment effectiveness in the
observation group was 97.62%, which was sig-
nificantly higher than 76.74% in the control
group (P=0.004, Table 2).
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Table 2. Comparison of treatment efficacy between two groups

of patients [n (%)]

increased shoulder joint ROM
compared to before treatment,

Curative effect Group A Group B

although the inter-group differ-
P ences were not significant (all

P>0.05). After 2 months of treat-
ment, group A exhibited signifi-
cantly greater improvement in
shoulder joint ROM (passive for-

n=42 n=43
Excellent 30(71.43) 25(58.14) -
Effective 11 (26.19) 8 (18.64) -
Ineffective 1(2.38) 10 (23.26) -
Overall response rate 41 (97.62) 33(76.74) 8.218 0.004

ward bend, passive outreach and

external rotation) compared to
group B (all P<0.05) (Figure 2).

Table 3. Comparison of surgical duration and blood loss be-

tween two groups of patients

Comparison of the incidence of

Item

Group A Group B
n=42 n=43

postoperative adverse reaction

P between the two groups of pa-

Surgical duration (min)

62.34+1.23 77.33+2.13
Intraoperative blood loss (ml) 26.47+1.20 27.13+1.22

<0.001 tients
>0.05

Comparison of surgical duration and blood
loss between two groups of patients

The surgical duration in Group B was signifi-
cantly longer than that of Group A (P<0.05).
However, there was no significant difference in
intraoperative blood loss between the two
groups (P>0.05), as shown in Table 3.

Comparison of VAS scores and Constant-
Murley shoulder joint function scores between
two groups of patients

Before treatment, the VAS score and the
Constant-Murley shoulder joint function scores
were comparable between the two groups. At
2 weeks after treatment, both groups showed
significant improvement in VAS score and
Constant-Murley score compared to baseline,
with slightly higher VAS scores and lower
Constant-Murley scores in Group B compared
to Group A (all P>0.05). However, at 2 months
after treatment, Group A patients demonstrat-
ed more significant improvement in VAS scores
and Constant-Murley shoulder joint function
score compared to Group B (both P<0.05)
(Figure 1).

Comparison of shoulder joint ROM before and
after the treatment between the two groups of
patients

Before treatment, there were no significant dif-
ferences in shoulder joint ROM between the
two groups in terms of passive forward bend,
passive outreach, orexternal rotation. At 2
weeks after treatment, both groups showed
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The incidence of adverse reac-
tions in group A was 4.76%, and
that of group B was 9.30%. There was no signifi-
cant difference in the incidence of postopera-
tive complications between the two groups
(P=0.414) (Table 4).

Comparison of quality of life between the two
groups of patients after treatment

After treatment, patients in group A exhibited
significantly higher quality of life scores across
various domains than those in group B, indicat-
ing a superior quality of life among Group A indi-
viduals (all P<0.001, Table 5).

Analysis of risk factors affecting patient prog-
nosis

Patients were divided into a good prognosis
group (n=60) and a poor prognosis group
(n=25) based on whether adverse outcomes
occurred (including re-operation, arthritis, and
nerve damage). Initial single-factor analysis
revealed that age, diabetes, thyroid disease,
and the presence of frozen shoulder were fac-
tors influencing prognosis (Table 6). Subsequ-
ently, logistic regression analysis confirmed
that age, diabetes, thyroid disease, and the
presence of frozen shoulder were independent
risk factors for poor prognosis (all P<0.05,
Table 7).

Discussion

Rotator cuff injuries are common causes of
shoulder pain and functional impairment, par-
ticularly among individuals engaged in repeti-
tive shoulder movements, including laborers
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Figure 1. Comparison of VAS score and Constant-Murley shoulder joint function score between the two groups of
patients. A. Comparison of VAS score between the two groups. B. Comparison of Constant-Murley shoulder joint
function score between the two groups. *, P<0.05 compared to different time points within the group; #, P<0.05
compared between the two groups 2 months after treatment.

and athletes. Epidemiologic evidence reveals
an increased prevalence of this condition in
individuals aged 60 and above, steadily rising
with advanced age [14]. Frozen shoulder, or pri-
mary adhesive capsulitis, mainly affects the
deep layers of the joint capsule enveloping the
glenohumeral joint, leading to significant pain
and restricted shoulder joint mobility, especial-
ly in external rotation, impacting both active
and passive shoulder movement [15].

Research indicates that rotator cuff injuries
constitute approximately 45% to 55% of all
shoulder injuries. However, in comparison to
shoulder fractures or dislocations, they have
not received adequate attention in clinical
diagnosis and treatment [16]. Muscle and ten-
don tissue contracture, inflammation of the
shoulder joint capsule, and underlying condi-
tions such as diabetes, thyroid disorders, and
autoimmune diseases may all contribute to the
development of frozen shoulder following rota-
tor cuff injury [17, 18]. Frozen shoulder not only
severely impacts a patient’s quality of life but
also imposes a substantial economic burden
on families and society. Currently, the patho-
genesis of frozen shoulder remains unclear,
with capsular adhesion or fibrosis being the pri-
mary pathologic changes. Both domestically
and internationally, definitive treatment proto-
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cols for this condition are yet to be established
[19]. The primary goal for the treatment is to
alleviate pain, assist patients in regaining func-
tional mobility, and reduce the duration of
illness.

Currently, arthroscopic repair stands as the pri-
mary treatment modality for rotator cuff in-
jury. This surgical approach fully utilizes the
benefits of arthroscopy, enabling a meticulous
assessment of the patient’s shoulder joint, pre-
cise evaluation of pathologic changes in the
glenohumeral joint, and more accurate man-
agement of shoulder jointinjuries [20]. However,
the definitive superiority of arthroscopy in
patients with concurrent frozen shoulder
requires further validation. At present, the
treatment for this condition primarily focuses
on pain alleviation, aiding patients in regaining
enhanced mobility, and reducing the duration
of illness [21].

In our investigation, we observed a notable dis-
parity in the effectiveness of arthroscopic sur-
gery between patients with isolated rotator cuff
injury and those with rotator cuff injury com-
bined with frozen shoulder. Subsequently, we
compared VAS scores and Constant-Murley
shoulder joint function scores between the two
cohorts and found that patients with concur-

Am J Transl Res 2024;16(3):864-872



Arthroscopy for rotator cuff injury and frozen shoulder

A * —
. T Hl GroupA . = Hl GroupA
__ 100+ * 2 m Group B 80+ - =i 1 Group B
o _ L . s -
- 80 & = O +
c 60—
o <
o 7]
° 60— '
S
g 40 % 7
£ g
o = -
2 204 @ 20
0 ©
g Qo
a o T T T 0- T T T
~ * 5 5 X X
z° e(\ 00 QO 00 0°
& & & & & &
Cid i < il i Gl
e\& ‘\‘ "é 0-6 ‘x* "é
‘@« & P k°“ o @
< > 2 < ?> a
Q@ @ < Q@ @ <
& & Cd &
o " «° o &
Vv v
Cc *
15+ * Group A
L — L p
= * ™ [ GroupB
5 10 1 {
=
° Figure 2. Comparison of shoulder joint ROM before and after
% the treatment between two groups of patients. A. Comparison
£ 5 of anteversion range of motion before and after the treatment
9 between two groups of patients. B. Comparison of abduction
S range of motion before and after the treatment between two
0- groups of patients. C. Comparison of external rotation range of
N N N motion before and after treatment between two groups of pa-
((\z.o ('\‘00 &00 tients. ROM: range of motion. *, P<0.05 compared to different
é& zq,‘ Q:a“ time points within the group; #, P<0.05 compared between two
@’\‘ ef‘!é e}‘é groups 2 months after treatment.
Q:é'\o 6."& 6;&
o &
& @oo
v v

Table 4. Comparison of adverse reactions between two groups increased shoulder joint mobility

of patients post-treatment, individuals with

o GroupA  Group B concurrent frozen shoulder ex-
Complication n=42 n=43 X? P hibited inferior improvement in
Joint capsule bleeding 1(2.38) 2(4.65) - - external rotation angle at the
Shoulder joint instability 1(238) 1(232) - - 2-week follow-up. Following a
Weakened muscle strength 0 1(2.32) - - 2—mor1th treatment _p(.:,'riod,.pa_ti—
Total incidence 2(4.76) 4(9.30) 0.668 0.414 ents in Group A exhibited signifi-

cantly greater enhancement in
VAS score, Constant-Murley sh-

rent frozen shoulder exhibited elevated VAS oulder joint function score, and shoulder joint

scores both prior to and at 2 weeks after treat-
ment, in contrast to patients with isolated
rotator cuff injury. Regarding shoulder joint
mobility, while both groups demonstrated
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mobility compared to their counterparts in
Group B. This discrepancy can be ascribed to
the restrictive nature of frozen shoulder, limit-
ing both active and passive joint mobility, nota-
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Table 5. Comparison of quality of life between two groups of patients after treatment

Group A

Group B

ftem n=42 n=43 ' i

Social functioning 77.41+£1.59 67.77£2.19 23.18 <0.001
Mental status 76.31+2.22 68.29+1.92 17.83 <0.001
Health Status 87.89+2.26 80.88+2.34 14.04 <0.001
Emotional function 85.07+2.23 76.8+2.02 17.93 <0.001

Table 6. Univariate analysis

Good prognosis Poor prognosis

Variable group (n=60)  group (n=25) vx P
Gender 0.201 0.654
Male (n=44) 32 (53.33) 12 (48.00)
Female (n=41) 28 (46.67) 13 (52.00)
Age 7248 0.007
>62 (n=49) 29 (48.33) 20 (80.00)
<62 (n=36) 31 (51.67) 5 (20.00)
BMI 0.201 0.654
>23 kg/m? (n=41) 28 (46.67) 13 (52.00)
<23 kg/m? (n=44) 32 (53.33) 12 (48.00)
Thyroid disease 24.30 <0.001
Yes (n=43) 20 (33.33) 23 (92.00)
No (n=42) 40 (66.67) 2 (8.00)
Diabetes 19.83 <0.001
Yes (n=43) 21 (35.00) 22 (88.00)
No (n=42) 39 (65.00) 3(12.00)
Rotator cuff injuries 15.82 <0.001
Single rotator cuff injury (n=42) 38 (63.33) 4 (16.00)
Rotator cuff injury combined with frozen shoulder (n=43) 22 (36.67) 21 (84.00)
Table 7. Multivariate analysis
) 95% C.I.
Variable B S.E. Wals P RR — —
Lower limit Upper limit
Diabetes 2.753 0.711 11.785 0.002 12.303 3.102 50.204
Rotator cuff injuries 1.605 0.648 5.582 0.024 4,983 1.375 18.021
Age 3.273 0.805 15.575 0.001 28.133 5.166 152.356
Thyroid disease 2.605 0.702 10.019 0.001 9.711 3.233 55.692

bly in external rotation, followed by abduction,
flexion, and internal rotation. In contrast, rota-
tor cuff injury predominantly impedes active
mobility, while passive mobility is generally pre-
served [22]. Consequently, patients with rota-
tor cuff injury combined with frozen shoulder
may need a longer recovery period. Additionally,
our results revealed a significantly longer oper-
ation time for patients in Group B compared to
those in Group A. This discrepancy may be
attributed to the greater complexity of the inju-
ry scenario in patients from Group B.
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Subsequently, we compared the incidence of
complications between the two patient groups
and found that both groups exhibited low com-
plication rates, with no significant difference
observed between groups. This implies that
arthroscopic shoulder surgery is a safe proce-
dure for patients with either isolated rotator
cuff injury or rotator cuff injury combined with
frozen shoulder.

We further analyzed the risk factors influencing
the effectiveness of arthroscopic shoulder sur-
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gery, and demonstrated that age, the type of
rotator cuff injury, and diabetes all emerged as
independent risk factors influencing the out-
come. Regarding age, older individuals tend to
experience a decline in physical fitness and
often exhibit degenerative changes in multiple
body parts, leading to a reduced rate of physi-
ologic recovery [23]. In terms of the type of
rotator cuff injury, patients with combined fro-
zen shoulder typically experience more severe
pain, and their shoulder adhesions are more
pronounced, limiting treatment efficacy [24].
Previous studies have suggested that muscle
and tendon contracture, inflammation of the
shoulder joint synovial sac, as well as underly-
ing conditions such as diabetes, thyroid disor-
ders, and autoimmune diseases, may all con-
tribute to the development of frozen shoulder
as a complication following rotator cuff injury
[25], aligning with our analytical findings.

In summary, arthroscopic shoulder surgery has
demonstrated favorable efficacy and safety in
the treatment of frozen shoulder combined
with rotator cuff injury, as well as isolated rota-
tor cuff injury. However, its effectiveness
appears to be more pronounced in patients
with simple rotator cuff injury. Nevertheless,
this study has certain limitations. First, the rela-
tively small sample size may necessitate fur-
ther confirmation of the observations. Addition-
ally, our study exclusively employed arthroscop-
ic shoulder surgery as the treatment modality,
leaving room for further analysis to explore the
suitability of alternative surgical approaches to
frozen shoulder combined with rotator cuff inju-
ry and for those with isolated rotator cuff
injury.
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