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Abstract: Objective: This study was designed to study the effects of massage and acupuncture on patients with fro-
zen shoulder complicated with cervical spondylosis through range of motion (ROM) and daily living ability. Methods:
A total of 164 patients with frozen shoulder treated in our hospital from June 2016 to April 2019 were recruited and
divided into a control group and an observation group. There were 100 cases in the observation group, all of whom
were treated with massage combined with acupuncture. Another 64 cases were enrolled in the control group, all
of whom were treated with acupuncture alone. The recovery of myodynamia, rating scale of the American Shoulder
and Elbow Surgeons (ASES), score of American Spinal Injury Association (ASIA), ROM score, vascular cell adhesion
molecule 1 (VCAM-1) and intercellular adhesion molecule 1 (ICAM-1), complication rate, total effective rate, and
patient satisfaction were assessed. Results: After treatment, patients in the observation group had better recovery
of myodynamia than the control group. They also had lower VAS scores, higher life function score and total ASES
scores, higher ASIA scores, higher ROM scores, lower VCAM-1 and ICAM-1 expression, lower complication rate,
higher total effective rate, and higher patient satisfaction. Conclusion: Massage combined with acupuncture can
better improve the ROM of joints and daily living ability of patients with frozen shoulder complicated with cervical
spondylosis.
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Introduction ally more common among elderly patients. With

the further aging of the population, cervical

Frozen shoulder is a common orthopedic dis-
ease with a prevalence rate of 2% to 5% [1, 2].
The etiology of this disease is still unclear and
controversial. Primary frozen shoulder is char-
acterized by occult idiopathic attack, while sec-
ondary frozen shoulder is associated with many
internal factors such as shoulder disease or
external trauma. Frozen shoulder related to
medical conditions such as diabetes and thy-
roid diseases is also secondary periarthritis of
shoulder, which is generally systemic [3, 4].
Another common orthopedic disease, cervical
spondylosis, tends to cause pressure on the
cervical spinal cord or nerve root, leading to
neurological dysfunction. This disease is gener-

spine disease is becoming more and more
important in public health [5-7]. Here, we ex-
plored the effects of acupuncture plus mas-
sage on the combination of these two dise-
ases.

As a traditional Chinese medicine therapy with
a history of more than 2000 years, acupunc-
ture has been widely used in the treatment of
numerous diseases [8]. It regulates the Qi (vi-
tality) and blood function of organs and the
body’s resistance to diseases by puncturing
some meridian points in the body [9]. Among
many skin diseases such as eczema [10], urti-
caria [11, 12] and neurodermatitis [13], acu-
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puncture has been proved to have antipruritic
effect. Moreover, in the clinical treatment of
orthopedics, acupuncture is often used to
relieve the symptoms of frozen shoulder. The
use of slender needles can significantly relieve
the pain caused by frozen shoulder and impro-
ve the limited range of motion (ROM) of shoul-
der joint [14]. Massage therapy is also a tradi-
tional Chinese medicine therapy, which involves
many technical manipulations, such as swing-
ing, pushing, vibration and joint movement. The
doctors use their fingers, hands, elbows, knees,
or feet to exert mechanical effects on skin,
muscles, meridians, acupoints and joints, the-
reby relaxing muscles and tendons, improv-
ing blood circulation, regulating spinal balance,
and relieving edema. It is of great significance
in diseases such as osteoarthritis. Therefore,
massage and acupuncture are often used in
clinical treatment of various orthopedic dise-
ases [15-17]. There are few clinical studies on
the effects of massage combined with acu-
puncture on frozen shoulder complicated with
cervical spondylosis. In this experiment, we
explored the influence of massage and acu-
puncture on patients with frozen shoulder com-
bined with cervical spondylosis through the
indicators of patients’ ROM and daily living
ability.

Methods
General data

A total of 164 patients with frozen shoulder
treated in The Ninth Hospital of Wuhan from
June 2016 to April 2019 were recruited as
research objects, and they were divided into a
control group and an observation group. One
hundred cases of patients were assigned to
the observation group to receive massage com-
bined with acupuncture, including 52 males
and 48 females, with ages ranging from 47-68
years and an average age of 55.32+5.98 years.
Sixty-four cases of patients were assigned to
the control group to receive acupuncture alone,
including 35 males and 29 females, with ages
ranging from 45-67 years and an average age
of 55.65+6.01 years. Inclusion criteria: pati-
ents had no contraindications related to acu-
puncture and massage; patients had good
compliance and could persist in completing
treatment; patients had no mental disorder;
patient had no communication disorder. Ex-

2805

clusion criteria: female in gestation period or
lactation period; patients had cardiac insuffi-
ciency, liver or kidney dysfunction, rheumatoid
arthritis, rheumatoid arthritis or other diseases
that might affect the results of this study;
patients received other treatment measures th-
at might affect the results of this study recent-
ly; patients had shoulder contusion or shoulder
joint tuberculosis; patients had malignant tu-
mors. This study was conducted with the in-
formed consent of patients and their families,
and they had signed the informed consent
form. The approval of the hospital ethics com-
mittee was also obtained.

Methods

After hospitalization, both groups of patients
received routine treatment measures such as
anti-inflammatory analgesia, partial closure of
pain points and physical therapy. Besides, the
medical staff cared for patients before and
after treatment, so as to dispel their anxiety
and enhance their confidence.

The control group received acupuncture treat-
ment only, and the acupuncture points were
Ashi, lJianzhen, lJianqgian, lJianjing, Bingfeng,
Quchi, Tianzong, Jianliao, Jianyu and so on.
Before acupuncture treatment, the medical
staff routinely disinfected the acupuncture po-
ints of the patient, and then used a 0.3 mm x
30 mm filiform needle (Suzhou Tianyi Acupunc-
ture Equipment Co., Ltd.) to directly stab the
Jianjing and Tianzong points of the patient to
penetrate 0.5-0.8 inches until the patient felt
the sense of acid distention. Then, the medical
staff used a 0.3 mm x 30 mm filiform needle
(Suzhou Tianyi Acupuncture Equipment Co.,
Ltd.) to stab the patient’s Jianliao, Jianyu, Quchi
and Ashi points for 1.0-1.5 inches until the
patient felt the sense of acid distention. The
treatment was implemented realistically ac-
cording to the patient’s condition. For example,
the method of lifting, inserting, and reinforcing-
reducing method by twirling needle depended
on the syndrome of patients. The needles were
kept in the body of patient for 30 min since they
gained Qi. The acupuncture treatment was per-
formed once a day, and 10 consecutive times
was a course of treatment. The treatment last-
ed for 30 days.

The observation group was treated with mas-
sage combined with acupuncture. The acu-
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puncture was also conducted on points of
Jianjing, Tianzong, Ashi, Quchi, JianZhen, Jian-
liao, Jianyu, and so on, in the same way as
above, once a day. On the basis of the control
group, patients received massage treatment.
The patient sat in front of the operator. First of
all, the patient was massaged by exercise tech-
nique, and his/her shoulder joint was passively
moved. Taking the shoulder joint as the center,
the patient was rotated and shaken, and the
direction was alternately moved clockwise and
counterclockwise. The amplitude and intensity
of the movement were based on the patient’s
tolerance. Secondly, the acupoints Ashi, Jian-
zhen, lJiangian, Quchi, Tianzong, etc. of the
patient were pressed by point-strong stimulus
method, and the pressing time of each acu-
point was preferably 1.5-3.0 min, and then pok-
ing channels manipulation was performed 3-5
times along the vertical direction of muscles.
Finally, from the painful part of the patient to
the forearm, the muscles were kept in a relaxed
state by rubbing repeatedly. The massage treat-
ment was also conducted once a day, and last-
ed for 30 days.

Detection indexes

(1) Recovery of myodynamia: Myodynamia of
patients were observed and compared at
admission and 30 d after treatment, and the
Lovett score was adopted for assessment [18].
The score ranged from O to 5 points. The higher
the score, the better the myodynamia reco-
very.

(2) Scale of the American Shoulder and Sur-
geons (ASIA): The shoulder joint functions of
patients at admission and after treatment were
analyzed. The rating scale of ASES [19] was
taken as the standard. The content was roughly
divided into two parts of pain and life function,
each accounted for 50%, with a total score of
100. The score was proportional to the recov-
ery of shoulder joint function. The Visual Ana-
logue Scale (VAS) was adopted [20], and the
higher the score of VAS (0-10), the more severe
the pain. The assessment of life function adopt-
ed life function scale, which included 10 items
in daily life such as dressing, combing hair and
going to the toilet. The score was proportional
to the recovery of life function.

(3) Nerve function: The recovery of neurological
function of patients was detected and com-
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pared at admission, 7 days after treatment and
14 days after treatment. The assessment was
conducted according to the score established
by American Spinal Injury Association (ASIA)
[24], and the higher the ASIA score, the better
the recovery was.

(4) ROM score: The ROM of shoulder joint of
patients at the time of admission and 30 days
after treatment was detected and compared.
The ROM of shoulder joint score [22] was used
as the standard, and the evaluation contents
mainly included the ROM of anteflexion, ab-
duction, rear protraction, internal rotation and
external rotation. The higher the ROM, the bet-
ter the function of shoulder joint. A higher score
indicated a better recovery.

(5) Inflammatorys: At the time of admission and
30 days after treatment, 5 ml venous blood
was collected from the patient. The samples
were centrifuged at 1500xg and 4°C for 10 min
and then stored at -20°C. The levels of vascular
cell adhesion molecule 1 (VCAM-1) and inter-
cellular adhesion molecule 1 (ICAM-1) were
measured by enzyme-linked immunosorbent
assay (ELISA).

(6) Complication rate: After treatment, the com-
plications of the two groups of patients were
counted, and the incidence of complications
was calculated. The complications included
headache, shoulder pain, shoulder joint move-
ment dysfunction, and muscle atrophy.

(7) Total effective rate: The effective rate was
divided into four grades: cured, marked res-
ponse, effective response and no response.
Cured: symptoms such as shoulder joint and
neck pain disappeared, all functions recovered,
and various symptoms and myodynamia disap-
peared completely. Marked response: the clini-
cal symptoms such as shoulder joint neck pain
were basically relieved, the function was res-
tored, and various symptoms and myodynamia
were greatly improved. Effective response: the
pain of shoulder joint and neck was relieved,
and all kinds of symptoms and myodynamia
were improved to a certain extent. No response:
the pain of shoulder joint and neck was not
improved, and various symptoms and myody-
namia were not improved or even worsened.
Total effective rate = (number of cured cases +
number of cases of marked response + number
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Table 1. General data of the two groups

adopted. When P < 0.05, the

difference was statistically signi-

I Observation  Control group ) .
Classification group (n = 100) (n = 64) /X P ficant.
Gender 0.11 0.737
Results
Male 52 (52.00) 35 (54.69)
Female 48 (48.00) 29 (45.31) General data
Age (years) 55.32+5.98 55.65+6.01 0.34 0.731
BMI (kg/m?) 24.16+4.39  23.98+4.78 0.25 0.805 There was no significant differ-
Education years (year) ~ 9.17+2.54  9.30+2.33 0.33 0.742 ence between the two groups in
Place of residence 0.01 0.975 termlso 0(; general Oc'jata ;‘;\ﬁe”dder'
Countryside 44 (44.00) 28 (43.75) age, body mass index (BMI), edu-
cation years, place of residence,
Town 56 (56.00) 36 (56.25) .
] smoking, and employment (P >
Smoking 0.49 0.485 0.05), as shown in Table 1.
Present 57 (57.00) 40 (62.50)
Absent 43 (43.00) 24 (37.50) Observation group has better
Drinking 0.39 0.531 recovery of myodynamia than
Present 55 (55.00) 32 (50.00) control group
Absent 45 (45.00 32 (50.00
) ( ) ( ) The Lovett score was adopted for
On job 0.28 0.594
assessment, and the score sh-
Yes 58 (58.00) 36 (56.25) owed little difference between
Retired 42 (42.00) 28 (43.75)

the two groups at admission (P >

Table 2. Lovett scores of the two groups

0.05). After treatment, both gr-
oups showed obvious changes in
the score, which was notably hi-

Observation  Control group

Classification

P gher in the observation group

group (n=100)  (n=64) than in the control group (P <
On admission 1.14+0.29 1.16+0.23 0.465 0.642 0.05). Such results indicated that
30d after treatment ~ 4.01+0.80 3.28+0.77 5.78 <0.001 the observation group has better
t 33.73 21.10 recovery of myodynamia than the
P < 0.001 <0.001 control group, as shown in Table

of cases of effective response)/total number of
cases x100%.

(8) Patients satisfaction: The treatment satis-
faction of the two groups of patients was
detected and compared using questionnaire,
with self-made test content and scoring stan-
dard. The total score was 100 points, of which
a score of 100-85 points were considered as
satisfied, a score of more than 65 points as
basically satisfied, and a score of less than 65
points as dissatisfied.

Detection methods

SPSS 19.0 (Asia Analytics Formerly SPSS
China) was used for statistical analysis of the
data. X? test was used for counting data.
Measurement data were represented by mean
+ standard deviation (X + sd), and t test was
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2.

Observation group has better recovery of qual-
ity of life than control group

We applied the rating scale of ASES for evalua-
tion, and found little difference in the score of
each item between the two groups at admis-
sion (P > 0.05), but both groups had reduced
VAS score and elevated life function and total
scores after treatment. Compared with the con-
trol group, the observation group had notably
lower VAS score but significantly higher life
function and total scores (P < 0.05), as shown
in Figure 1.

Observation group has better recovery of neu-
rological function than control group

The ASIA scores of patients showed little differ-

ence between the two groups before treatment
(P > 0.05). After treatment, both groups had
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Figure 1. ASES scores of the two groups. A. VAS: The VAS score decreased in both groups after treatment, and was
significantly lower in the observation group than in the control group (P < 0.05). B. Life function scale: After treat-
ment, the score of life function increased in both groups, and was significantly higher in the observation group than
in the control group (P < 0.05). C. Total scores of ASES: After treatment, the total scores of ASES increased in both
groups, and were significantly higher in the observation group than in the control group (P < 0.05). Notes: * means
comparison with before treatment, P < 0.05. & means comparison with control group, P < 0.05.
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reduced postoperative inflam-
matory response than control
group

The expression levels of ICAM-
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Figure 2. ASIA scores of the two groups. ASIA scores of patients in both
groups were improved on 7th and 14th day after treatment, and the score of
the observation group was higher than the control group (P < 0.05). Notes:
* means comparison with before treatment, P < 0.05. # means comparison
with 7 day after treatment, P < 0.05. & means comparison with the control

group, P < 0.05.

elevated scores, which was significantly higher
in the observation group than in the control
group (P < 0.05), suggesting that the observa-
tion group had better recovery of neurological
functions, as shown in Figure 2.

Observation group has better recovery of
shoulder joint function than control group

We investigated the ROM scores of patients,
and found little difference between the two
groups before treatment (P > 0.05). After treat-
ment, each item of ROM scores was elevated,
and those of the observation group were
remarkably higher than those of the control
group (P < 0.05). Such results indicated that
the neurological function recovery in the obser-
vation group was better than that in the control
group, as shown in Figure 3.
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L] I
7d after treatment 14d after treatment

between the two groups. The
results showed that there was
no difference between the two
groups at the time of admis-
sion (P > 0.05). After treat-
ment, the expression levels of
ICAM-1 and VCAM-1 decreas-
ed in both groups, and were
lower in the observation group
than those in the control group (P < 0.05). The
levels of inflammatory cytokines in the obser-
vation group were lower, indicating that the
relief in the observation group was better than
that in the control group, as shown in Figure
4,

Observation group has lower incidence of
complications than control group

After investigating the incidence of complica-
tions of the two groups, it was found that the
incidence of the observation group was sig-
nificantly higher than that of the control group
(P < 0.05). The incidence of complications in
the observation group was lower than that in
the control group, indicating safer treatment
in the observation group, as shown in Table
3.
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Figure 3. ROM scores of patients in the two groups. A. Scores of flexion: the score improved in both groups after
treatment, and the score of flexion in the observation group was higher than those in the control group (P < 0.05).
B. Scores of extension: the score improved in both groups after treatment, and the score of extension in the ob-
servation group was higher than those in the control group (P < 0.05). C. Scores of abduction: After treatment, the
score improved in both groups, and the abduction score of the observation group was higher than that of the control
group (P < 0.05). D. Score of internal rotation: the score improved in both groups after treatment, and the score of
internal rotation in the observation group was higher than those in the control group (P < 0.05). E. Scores of external
rotation: the score improved in both groups after treatment, and the external rotation score of the observation group
was higher than that of the control group. Notes: * means comparison with before treatment, P < 0.05. & means
comparison with control group, P < 0.05.
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Figure 4. Expression levels of ICAM-1 and VCAM-1 in the two groups. A. ICAM-1: The expression level of ICAM-1 in
two groups increased after treatment, and ICAM-1 in the observation group was significantly lower than that in the
control group (P < 0.05). B. VCAM-1: The expression level of VCAM-1 in two groups increased after treatment, and
VCAM-1 in the observation group was significantly lower than that in the control group (P < 0.05) Notes: & means
comparison with before treatment, P < 0.05. & means comparison with control group, P < 0.05.
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Table 3. Complication rates in the two groups

Classification Observation group (n = 100) Control group (n = 64) X2 P
Headache 2 (2.00) 6 (9.38)

Shoulder pain 1(1.00) 4 (6.25)

Shoulder joint movement dysfunction 0 (0.00) 4 (6.25)

Amyotrophy 0 (0.00) 2(3.12)

Complication rate (%) 3(3.00) 16 (25.00) 18.44 < 0.001

Table 4. Total effective rate of the two groups

24]. This experiment studied the

effects of the combined use of

I Observation  Control group 5
Classification group (n=100) (n=64) X P massage and acupuncture on the
Cured 64 (64.00) 24 (37.50) _ _ combination of frozen shoulder and
Markedly effective 24 (24.00)  20(31.25) - - cervical spondylosis. The results

i revealed that the recovery of joint
Effective 10 (10.00) 12 (18.75) - - i Lo LT

] activities and activities of daily liv-

Ineffective 2(2.00) 8(12.50) - - ing in the observation group after
Total effective rate % 98 (98.00) 32(87.50) 7.86 0.006

acupuncture plus massage were

Table 5. Comparison of nursing satisfaction between the two

groups

better than those of the patients
who received acupuncture only.
Here, we discussed the impacts
from two aspects: the recovery of

Observation  Control group

PR 2 nerve function and the recovery of
Classifation group (n =100)  (n=64) s i limb joint function.
Satisfied 70 (70.00) 40 (62.50) - -
Basically satisfied 23 (23.00) 12 (18.75) - - According to our studies on the
Dissatisfied 7 (7.00) 12 (18.75) } } recovery of patients’ neurological
Satisfaction (%) 93(93.00) 52 (81.25) 526 0.022 function, the scores of ASIA and

Observation group has higher total effective
rate than control group

The total effective rate of the observation group
was significantly higher than that of the control
group (P < 0.05), indicating that the treatment
in the observation group was more effective, as
shown in Table 4.

Observation group has higher satisfaction
than control group

Our investigation of satisfaction indicated that
patients in the observation group had remark-
ably higher degree of satisfaction than the con-
trol group (P < 0.05). More details were shown
in Table 5.

Discussion

Acupuncture and massage are widely used in
the clinical treatment of orthopedic diseases
such as cervical spondylosis and frozen shoul-
der, and can often achieve great results [23,
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ROM of patients were improved af-
ter treatment, and the scores we-
re higher in the observation group. Acupunc-
ture was defined as a treatment method used
to stimulate body tissues. When the needle is
inserted into the acupoint, the skin, muscle
and nerve components, connective tissue, and
chemical signal transmission will be affected,
because the acupuncture signal caused by the
change of acupuncture depth may be trans-
mitted through different signal pathways [25].
Therefore, the neurological function scores of
the two groups were improved after treatment,
indicating effectively restored neurological fun-
ction. The VAS score in the ASES scores of the
two groups decreased after treatment, which
also showed that acupuncture played a role
in nerve conduction. Massage is beneficial to
increase blood flow, and has an obvious recov-
ery effect on muscle spasm. Besides, massage
can cause the body to release B-endorphin to
suppress the pain in the affected part, and has
a good effect on anxiety and depression caused
by cervical nerve root neuralgia [26]. As such,
massage can effectively restore the neurologi-
cal function of patients. This is also the reason

Am J Transl Res 2021;13(4):2804-2812
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why patients in the observation group had bet-
ter neurological function recovery. The effects
of massage on relieving muscle spasm can fa-
cilitate the recovery of myodynamia of patients,
so the myodynamia of patients in the control
group was better recovered. Massage pro-
motes the release of B-endorphin in the treat-
ment process, which can effectively relieve the
pain of patients. Therefore, the VAS score of
the observation group was lower. It has been
proved from theory and clinical practice that
acupuncture and massage can down-regulate
some inflammatory cytokines and have thera-
peutic effect on inflammation [27, 28]. The
results of this experiment proved this down-
regulation, and acupuncture and massage can
reduce the level of inflammatory cytokines
more quickly. Generally speaking, both mas-
sage and acupuncture can play a role in the
recovery of neurological function after treat-
ment, and the combination of the two can not
only promote the recovery of neurological func-
tion, but also reduce the pain and inflammation
reaction, and help better recover myodynamia.

We then investigated patient’'s ROM and its
influence on the recovery of the patient’s ability
of daily living. It was reported that severe ner-
vous system injury and inflammatory reaction
caused by upper limbs will lead to complete or
partial motor paralysis, thus affecting various
functions of upper limbs [29, 30]. The use of
acupuncture is helpful to the recovery of pa-
tients’ neurological function, and the use of
massage reduces the pain and inflammation of
related parts of patients, contributing to faster
recovery of the myodynamia. With acupunc-
ture, the ROM of the joints was restored in both
groups. The combination of the two can effec-
tively restore the joint function of patients af-
ter better recovery of nerve function, and the
recovery of joint function will enable patients
to perform daily activities of dressing, combing
hair and going to the toilet with less discom-
fort and therefore more smoothly.

In the future experiments, we will examine the
relationship between acupuncture and mas-
sage on specific neural signal pathway mole-
cules, which was not studied due to the techni-
cal limitations. Besides, in the future research,
we will also pay attention to the patients’ nega-
tive emotions such as anxiety and depression,
so as to continuously improve the treatment
plan and promote the recovery of patients.

2811

To sum up, the combined treatment of mas-
sage and acupuncture can better improve the
ROM of patients with frozen shoulder and cer-
vical spondylosis, and improve their life func-
tion, which is worthy of clinical promotion.
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