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Abstract: Objective: To compare the therapeutic effects of compound betamethasone injection (CBI) combined with
musculoskeletal ultrasonography (MSUS) and radial shock wave therapy (RSWT) in the treatment of tenosynovitis
of the long head of the biceps brachii tendon (TLHBBT). Methods: A total of 93 patients with TLHBBT admitted to
our hospital were selected and randomly divided into an observation group (n=48) and a control group (n=45). The
control group received RSWT, while the observation group received CBI combined with MSUS. The therapeutic effects were compared between the two groups. Results: The visual analog scale scores for the affected sites in the
observation group were lower than those in the control group immediately after treatment and at 1, 2 and 4 weeks
after treatment, while the constant-Murley scale scores for the active range of motion for shoulder forward flexion
and shoulder joint function in the observation group were higher than those in the control group (P < 0.05). After
treatment, the positive rate in Yergason’s test in the observation group (2.08%) was lower than that in the control
group (15.56%), while the negative rate in the observation group (97.92%) was higher than that in the control group
(84.44%) (P < 0.05). The overall response rate (ORR) in the observation group (93.75%) was higher than that in the
control group (80.00%) (P < 0.05). Conclusion: CBI combined with MSUS, is superior to RSWT in treating TLHBBT,
and it can remarkably reduce pain, increase joint range of motion, and improve joint function.
Keywords: Tenosynovitis of long head of biceps brachii, musculoskeletal ultrasonography, compound betamethasone injection, radial shock wave, treatment

Introduction
The shoulder joint has the largest range of
motion (ROM) out of all the joints in the human
body, but its stability is low. Therefore, restricted motion and shoulder pain often occur in the
shoulder joint [1]. Related statistics suggest
that shoulder pain is the third largest pain condition regarding the motor system besides back
pain and knee pain, with an incidence of about
20% [2]. The soft tissue injury of the shoulder is
the main cause leading to shoulder motion and
pain. The long head of the biceps brachii tendon (LHBBT) is the most easily damaged tissue,
and is easily involved in other shoulder joint dis-

eases, resulting in tenosynovitis of the long
head of the biceps brachii tendon (TLHBBT) [3,
4].
Strain, trauma, and cold primarily contribute to
TLHBBT. Clinical diagnosis is conducted based
on the medical history, the observation of symptoms and signs, and the related examination
results [5]. In the treatment of TLHBBT, the conservative options include adequate rest, physical factors, acupuncture, or local block therapy
[6, 7]. However, such options have varying
effects, and there is no unified conclusion on
the most effective option [8, 9]. However, if traditional surgical treatment is adopted, there will
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be marked trauma, a high risk of postoperative
recurrence, and considerably increased medical cost [10]. With the advances in medical
technologies, there are a growing number of
options to treat such diseases. Extracorporeal
shock wave therapy is a new option to treat
muscular and skeletal diseases that has
recently emerged in medical care. The shockinduced stress, cavitation, piezoelectric effect
and metabolic activation expedite the microcirculation of the local damaged tissue, enhances
the elastic formation of cells, and changes the
permeability of local cell membranes. Finally,
the body’s self-repair system is activated, and
the improvement in inflammation is accelerated, thereby achieving good therapeutic effects
[11]. However, extracorporeal shock wave therapy has to be conducted many times for the
treatment of TLHBBT, increasing the medical
expenses. Additionally, the therapy is no
marked effect on improving the joint function of
patients [12].
Ultrasound therapy is a new treatment method.
Under the ultrasound guidance, drug injection,
intubation and aspiration are carried out to
avoid surgical operations, but the effects are
similar to those with surgical treatment, remarkably reducing the pain and therapeutic costs
[13]. Ultrasound therapy has been widely used
in the treatment of a variety of medical and surgical diseases, but there are few studies on the
differences in the therapeutic effects between
ultrasound therapy and extracorporeal shock
wave therapy [14, 15]. In this study, a total of
93 patients were selected as the research subjects to compare ultrasound therapy and extracorporeal shock wave therapy, thereby providing a reliable reference for the selection of
treatment options for patients with TLHBBT.
Materials and methods
Data
A total of 93 patients with TLHBBT admitted to
Hainan West Central Hospital were divided into
an observation group (n=48) and a control
group (n=45) in accordance with a random
number table. The patients were aged 34-68
years and the course of disease was 19-53 d.
Inclusion criteria: patients diagnosed with
TLHBBT by relevant examinations; unilateral
lesion; the tendon sheath of the LHBBT was not
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completely torn; those not receiving any other
non-surgical treatment with in the past 3
months; patients who voluntarily signed an
informed consent form; this study was approval
by the ethical review of the hospital. Exclusion
criteria: patients complicated with severe
osteoporosis; those who were allergic to steroids; those who received local shoulder injections within the past 1 month; those complicated with severe diabetes or hypertension;
shoulder pain induced by other causes.
Methods
Control group: the pneumatic ballistic extracorporeal shock wave instrument of our hospital,
and the standard therapeutic gun head (15
mm) were used. During the treatment, the
patients were in a sitting position, and the dose
was controlled at 2000 points and 1.5-2 Bar.
The treatment was performed once every week,
with continuous treatment of 5 applications as
a course of treatment.
Observation group: injection drugs were prepared beforehand: 2 ml of water for injection +
0.5 ml of compound betamethasone injection
(CBI) + 0.5 ml of 2% lignocaine injection. During
the treatment, the patients were placed in a
supine position. The affected shoulder joint
was completely exposed and all the related
muscles in the affected shoulder joint were
explored using the ultrasonic probe applied
with the couplant, so as to ensure there was no
injury in any other parts. Then, the specific site
and scope of the injuries of the LHBBT were
investigated. During the treatment, the upper
limb of the affected side was kept with the palm
facing upwards and close to the body side, the
forearm was kept bent at 90° after rotation,
and the site to be operated was positioned.
During positioning, the short axis was probed
and the probe was kept perpendicular to the
LHBBT to determine whether there was effusion near the tendon. Once the injured site was
identified, the probe was rotated at a right
angle, and kept parallel to the long axis of the
biceps brachii. The patients were instructed to
conduct active elbow flexion and extension to
determine whether the tendon was partially
torn or completely broken. After the accurate
positioning, the drugs were injected using ultrasound intervention. Drug injection was conducted using a long-axis needle insertion tech-
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nique. After complete disinfection and cleaning,
the physician selected a specific puncture needle and syringe (5 ml), and inserted the needle
from the positioning point into the tendon
sheath. For patients with tendon sheath effusion, the effusion was drained first, and then 3
ml of the prepared medicine was accurately
injected into the tendon sheath of the long
head of the biceps brachii (TSLHBB) after no
blood was determined. Immediately after the
injection, the needle was withdrawn, and sterile
dressing was applied at the injection point. The
site was kept dry within 24 h after injection.
Patients with discomfort after injection were
treated with local cold therapy, and the dressing for patients without discomfort was
removed after 24 h. Full treatment was one
course of treatment.
Observational indices
General data: age, gender, body mass index
(BMI), affected side and course of disease were
statistically compared between the two groups.
Degree of pain: visual analog scale (VAS) [16]
was selected to assess the pain degree of the
affected site. A sliding scale with a length of 10
cm was prepared, with one end marked as 0
indicating painless and the other end marked
as 10 indicating severe pain. The patients were
instructed to select the corresponding number
based on his/her feelings of pain. A greater
number indicated a higher degree of pain. Two
assessments were conducted within 10 min,
and the average was taken as the final result,
so as to ensure that the result accurately
reflected the degree of pain of the patients. The
assessments were performed before treatment, immediately after treatment, and at 1, 2
and 4 weeks after treatment.
The ROM for shoulder joint forward flexion: the
patients were in a sitting position, and the arm
on the affected side was kept in a normal anatomical position on the body side or even the
elbow joint. The protractor center was opposite
to the shoulder peak, the fixed arm was kept
parallel to the midaxillary line, and the movable
arm was kept parallel to the humerus. The
patients were instructed to conduct active
shoulder forward flexion, and the measured
angles were recorded. In order to ensure the
accuracy of the results, each patient was mea-
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sured twice, and the average was taken as the
final result. The measurements were conducted before treatment, immediately after treatment, and at 1, 2 and 4 weeks after
treatment.
Yergason’s test: the speed test [17] was conducted. The patients were instructed to
straighten their elbow joints and rotate their
forearms backwards. The physician directed
the patients to flex the shoulder forward with
increased resistance. “Positive” was recorded
for patients with pain, while “Negative” was
recorded for patients without pain. The experiments were conducted at 1 and 2 weeks after
treatment, respectively.
Shoulder joint function: the assessments were
conducted using the constant-Murley scale
(CMS) [18], including pain (15 points), daily living ability (20 points), ROM (40 points) and
myodynamia (25 points). A higher score indicated a better shoulder joint function.
Efficacy criteria: cured: after treatment, the
pain of the patient disappeared without any discomfort, and the shoulder joint activity became
normal. Improved: after treatment, the patient
had only slight pain and discomfort, and the
shoulder joint activity recovered more than
50%. No response: after treatment, the pain
and discomfort were still obvious, and the ROM
for shoulder joint recovered less than 50%.
Overall response rate (ORR) = Cured rate +
Improved rate.
Statistical method
SPSS 23.0 was adopted for statistical analysis.
_
The measurement data were expressed by x ±
sd, and detected by t test. The enumeration
data were expressed by [n (%)] and detected by
chi-squared. Multi-point comparison was analyzed by analysis of variance (ANVOA) and
detected by F. Graphpad Prism 8 was used to
illustratethe graphs. P < 0.05 indicated a statistically significant difference.
Results
General data
There was no statistical difference in the maleto-female ratio, the ratio of left to right affected
side, mean age, BMI and average course of dis-
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Table 1. Comparison of general data between the two groups ( x ± s)/[n (%)]
Data
Gender

M
F

Age (years)
BMI (kg/m2)
Course of disease (d)
Affected side
Left
Right

Observation group (n=48)
28 (58.33)
20 (41.67)
50.13±10.62
22.46±1.17
34.16±5.19
22 (45.83)
26 (54.17)

Control group (n=45)
26 (57.78)
19 (42.22)
51.27±11.48
23.31±1.24
35.51±5.46
24 (53.33)
21 (46.67)

t/X2
0.003

P
0.957

0.497
3.401
1.222
0.523

0.620
0.001
0.225
0.470

ease between the two groups
(P > 0.05) (Table 1 and Figure
1).
Degree of pain
There was no statistically significant difference in VAS
scores between the two
groups before treatment (P >
0.05). Immediately after treatFigure 1. Age and course of disease. There was no significant difference in
ment and at 1, 2 and 4 weeks
age and course of disease between the two groups (P > 0.05).
after treatment, the VAS
scores for affected sites
decreased gradually in the two groups, there
were statistically significant differences in the
comparison within groups in different time periods, and the VAS scores for the affected sites
in the observation group were lower than those
in the control group (P < 0.05) (Figure 2).
ROM for forward flexion of the shoulder joint
There was no statistically significant difference
in the ROM for shoulder joint forward flexion
between the two groups before treatment (P >
0.05). Immediately after treatment and at 1, 2
and 4 weeks after treatment, the ROM for
active forward flexion of the shoulder joint was
increased gradually in both groups, and the differences in the comparison within groups were
statistically significant in different time periods,
and the ROM for active forward flexion of shoulder joint in the observation group was higher
than that in the control group (P < 0.05) (Figure
3).
Figure 2. Degree of pain. There was no marked difference in the comparison of VAS scores between
the two groups before treatment (P > 0.05). Immediately after treatment and at 1, 2 and 4 weeks after treatment, the degree of pain in the observation
group was lower than that in the control group (P <
0.05). * indicates the comparison between the two
groups (P < 0.05).
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Yergason’s test
There was no statistically significant difference
in the positive rate (93.75% vs. 95.56%) and
negative rate (6.25% vs. 4.44%) in Yergason’s
test between the observation group and the
control group before treatment (P > 0.05). After
Am J Transl Res 2021;13(3):1734-1741

Comparative study of therapeutic effects

Figure 3. ROM of shoulder forward flexion. There was
no remarkable difference in the ROM of shoulder forward flexion between the two groups (A) (P > 0.05).
Immediately after treatment (B) and at 1 (C), 2 (D) and
4 (E) weeks after treatment, the ROM of shoulder forward flexion in the observation group was higher than
that in the control group (P < 0.05). * indicates the
comparison between the two groups (P < 0.05).

Table 2. Comparison of results of Yergason’s test between the two groups before and after treatment
[n (%)]
Group
Observation group (n=48)
Control group (n=45)
X2
P

Positive
Before treatment
After treatment
45 (93.75)
1 (2.08)
43 (95.56)
7 (15.56)
0.149
5.362
0.700
0.021

Negative
Before treatment
After treatment
3 (6.25)
47 (97.92)
2 (4.44)
38 (84.44)
0.149
5.362
0.700
0.021

treatment, the positive rates in Yergason’s test
were decreased, while the negative rates were
increased in both groups. After treatment, the
positive rate in Yergason’s test in the observation group (2.08%) was lower than that in the
control group (15.56%), while the negative rate
in the observation group (97.92%) was higher
than that in the control group (84.44%) (P <
0.05) (Table 2).

0.05). Immediately after treatment and at 1, 2
and 4 weeks after treatment, the CMS scores
for shoulder joint function were increased gradually in both groups, and the differences in the
comparison within groups were statistically significant in different time periods, and the CMS
scores for shoulder joint function in the observation group was higher than that in the control
group (P < 0.05) (Figure 4).

Shoulder joint function

Overall response rate

There was no statistically significant difference
in the CMS scores for shoulder joint function
between the two groups before treatment (P >

In the observation group, 45 patients were
treated with drug injection combined with ultrasound intervention and they showed moderate
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LHBBT is the most likely to be torn and degenerated in shoulder joint [21].

Figure 4. Shoulder joint function. There was no
marked difference in CMS scores between the two
groups before treatment (P >0.05). Immediately after treatment and at 1, 2 and 4 weeks after treatment, CMS scores in the observation group were
higher than those in the control group (P < 0.05). *
indicates the comparison between the two groups (P
< 0.05).

response, while only 3 patients revealed no
response, with the ORR of 93.75%. In the control group, 36 patients receiving radial shock
wave therapy (RSWT) revealed a moderate
response, while 9 patients showed no response,
with the ORR of 80.00%. The differences in
ORR between the two groups were statistically
significant (P < 0.05) (Table 3).
Discussion
The improvement of living standards leads to
an increased attention on chronic diseases
affecting the quality of life, such as rotator cuff
injury and omarthritis. However, TLHBBT is
often ignored or merely seen as an accompanying symptom [19]. The LHBBT is the only tendon
with a tendon sheath in the shoulder joint.
There is a segment in the joint cavity, which
plays a pivotal role in maintaining the function
and stability of the shoulder joint [20]. TLHBBT
is highly prevalent in middle-aged and young
adults. A study suggested that the tear of
LHBBT and supraspinatus tendon in the rotator
cuff was markedly correlated, exhibiting that

1739

There are multiple clinical options for the treatment TLHBBT. RSWT, a new option, is easy to
operate and non-invasive. Therefore, RSWT has
been widely recognized by patients and physicians [22]. However, there is a higher risk of
recurrence after treatment with RSWT, and
RSWT has no satisfactory effects on improving
joint function. As a new option based on the
medical technologies, ultrasound intervention
has been widely used in the treatment of shoulder soft tissue injury in countries beyond China,
especially in developed countries. There are
numerous studies regarding ultrasound intervention in China. However, the follow-up studies need to be conducted to determine the
exact efficacy [23, 24]. In this study, the comparison of the therapeutic effects of musculoskeletal ultrasonography (MSUS) combined
with drug injection and RSWT exhibited that the
degree of pain in the observation group receiving MSUS combined with drug injection was
lower than that in the control group, while the
ROM for shoulder joint forward flexion was higher, and the shoulder joint function was better in
the observation group immediately after treatment and at 1, 2 and 4 weeks after treatment.
This suggests that MSUS combined with drug
injection is superior to RSWT in reducing the
pain of patients and improving the ROM for the
shoulder joint and shoulder joint function.
MSUS combined with drug injection exhibited a
satisfactory efficacy in the treatment of omarthritis, shoulder-hand syndrome, prosopospasm, peripheral nerve injury, knee osteoarthritis, soft tissue injury around the shoulder
joint, ankle joint injury and rotator cuff injury
[25]. After treatment, the positive rate in
Yergason’s test in the observation group was
lower than that in the control group, while the
ORR in the observation group was higher than
that in the control group. This suggests that
MSUS combined with drug injection has a more
prominent effect on pain control and can
achieve a higher ORR. A comparative study
showed that the ultrasound group had negative
Yergason’s tests at week 1 and 2 weeks after
treatment, while the SWT group merely turned
negative at 5 weeks after treatment. This
reveals that ultrasound intervention is more
effective [26]. The aforementioned results

Am J Transl Res 2021;13(3):1734-1741

Comparative study of therapeutic effects
Table 3. Comparison of ORRs between the two groups [n (%)]
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Group
Cured
Improved No response
ORR
Observation group (n=48) 20 (41.67) 25 (52.08)
3 (6.25)
45 (93.75)
Control group (n=45)
15 (33.33) 21 (46.67) 9 (20.00) 36 (80.00)
X2
3.907
P
0.048
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prove that drug injection combined with ultrasound intervention exhibits a more satisfactory
efficacy. This may be attributed to the fact that
ultrasound intervention can inhibit inflammation formation more quickly and effectively,
thus reducing the risk of recurrence. CBI has
the characteristics of slight solubility, and its
effect can last for 2-3 weeks for each injection.
MSUS can help direct injection of drugs into the
TSLHBB, which can significantly relieve the
shoulder pain quickly and rapidly improve the
AROM of the shoulder. By comparison, SWT
takes a longer time to produce effects and
requires multiple sessions to achieve the same
effect as that by ultrasound intervention [27].
The comparison shows that drug injection combined with ultrasound intervention through
TSLHBB at the acute phase can quickly alleviate the restricted active motion of the shoulder
and greatly reduce the pain of patients with
shoulder pain. For the patients not suitable for
ultrasound intervention, RSWT can be used to
repair the damaged tendon, alleviate the symptoms, and relieve the pain [28].
In summary, CBI combined with MSUS, which is
superior to RSWT in treating TLHBBT, can
remarkably reduce pain, increase the joint
ROM, and improve joint function. However, due
to the short follow-up time in this study, only the
short-term efficacy was assessed, and the
long-term recurrence and efficacy have not
been measured. Therefore, the longterm efficacy of drug injection combined with MSUS
cannot be confirmed. In addition, the degrees
of severity for patients with TLHBBT are not differentiated, and the differences in the efficacy
of drug injection combined with ultrasound
intervention on patients with varying degrees
of severity have not been confirmed. The aforementioned shortcomings will be improved in
the future studies, so as to prove the application value of drug injection combined with
MSUS.
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