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A B S T R A C T

Objectives: The therapeutic value of corticosteroid bursal injection after ultrasound-guided irrigation and lavage
for the treatment of shoulder calcific tendinosis has not been established yet in the long term.
Methods: 41 patients suffering from chronic symptomatic rotator cuff calcific tendinopathy were recruited for
this study. Group A (20 patients) received a double needle ultrasound-guided irrigation and lavage of the cal-
cification with xylocaine injection, while group B (21 patients) underwent a double needle ultrasound-guided
irrigation and lavage of the calcification with a xylocaine and betamethazone bursal injection.
Results: After twelve months, we documented full –or almost full- decline (VAS: 0–20/100) of the symptoms in
70% of the group A patients and in 61.9% of the group B patients. There was no statistical difference (chi square,
p < 0.05) in group success ratio. We also did not find any statistical difference as for the mean Q-DASH dif-
ference between the two groups (t-test).
Conclusions: It was proven that the additional use of corticosteroid bursal injection did not provide with any
additional short- to mid-term therapeutic benefit those patients with shoulder calcific tendinopathy who were
treated with ultrasound-guided aspiration.

1. Introduction

Shoulder calcific tendinopathy is considered to be a chronic, re-
current, self-limited condition without a clear etiology.1 It is char-
acterized by calcium deposition within the mass of rotator cuff, most
often in the supraspinatus tendon.2,3 The incidence of rotator cuff (R/C)
calcific tendinopathy in the general population ranges between 2.7%
and 20%, while it seems to occur more frequently to females between
31 and 55 years of age.4–6 The most usual clinical symptom requiring
medical advice in relation to shoulder calcific tendinopathy is un-
doubtedly pain. Other clinical findings could be tenderness and reduced
range of motion (RoM).

The X-ray's are the main diagnostic modality for the diagnosis of
shoulder calcific tendinopathy. Musculoskeletal ultrasound could be
useful for the differential diagnosis of rotator cuff pathology, especially
when the initial radiographic control is negative.7 Except for the di-
agnostic use, ultrasonography has been also established as an effective

and accurate imaging tool for the guidance of variable interventional
techniques, like “barbotage” or dry needling with lavage, aspiration
and, finally, therapeutic injections.8–12

The treatment of calcific tendinopathy is mainly based on con-
servative methods with a reporting 90% success ratio.13 Conservative
treatment involves non-steroidal anti-inflammatory drugs (NSAID's),
physiotherapy, modification of activity and extracorporeal shockwave
therapy (ESWT).13 In the case that conservative means fail, another
possible solution might be the various ultrasound-guided or “blind”
empirical infiltrations. There have been different types of injections for
the treatment of R/C calcific tendinopathy, like Platelet – rich Plasma
(PRP), stem cells, hyaluronic acid and corticosteroid infiltrations.14

However, the clinical efficacy of the different injections remains con-
troversial.14,15 For example, the use of PRP for rotator cuff tendino-
pathy has recently gained popularity as a biological therapeutic option,
whereas some authors have reported significant clinical improve-
ment.16–18 Despite that, a relative systematic review supported that the

https://doi.org/10.1016/j.jor.2019.10.009
Received 8 October 2019; Accepted 27 October 2019

∗ Corresponding author. School of Medicine, National & Kapodistrian University of Athens Greece, 21 Dim Ralli Str, 15124, Maroussi, Athens, Greece.
E-mail addresses: v_raoulis@yahoo.gr (V. Raoulis), nikosvergados11@gmail.com (N. Vergados), vassilios.nikolaou@gmail.com (V.S. Nikolaou).

Journal of Orthopaedics 18 (2020) 16–22

Available online 31 October 2019
0972-978X/ © 2019 Professor P K Surendran Memorial Education Foundation. Published by Elsevier B.V. All rights reserved.

T

http://www.sciencedirect.com/science/journal/0972978X
https://www.elsevier.com/locate/jor
https://doi.org/10.1016/j.jor.2019.10.009
https://doi.org/10.1016/j.jor.2019.10.009
mailto:v_raoulis@yahoo.gr
mailto:nikosvergados11@gmail.com
mailto:vassilios.nikolaou@gmail.com
https://doi.org/10.1016/j.jor.2019.10.009
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jor.2019.10.009&domain=pdf


positive results of the laboratory studies were not followed by analo-
gous clinical improvement.19

Apropos of shoulder corticosteroid injections, Wolf et al. suggested
that they could be an effective treatment whenever the clinical symp-
toms derive from the mechanical subacromial impingement (like an
organized rotator cuff's calcification).20 It is true that corticosteroid
injections are widely used, because they combine symptomatic relief in
the inflammatory phase of the disease with a reported low risk of side
effects.21 Nevertheless, a recent systematic review showed significant
long-term harms to tendon tissue and cells associated with corticos-
teroid injections 22, while another study supported that the therapeutic
impact of corticosteroid injections is rather minor and transient.23

As for chronic recurrent cases, the use of ultrasound-guided as-
piration after dissolution and lavage of the calcific deposits might be a
very effective treatment.9,24 In a way, this treatment is the “Middle
Earth” between conservative and operative therapeutic options, like the
arthroscopic or mini-open removal of the calcification. According to a
recent meta-analysis, ultrasound-guided needling should be considered
as a safe procedure but it has yet not been proven more effective than
the well-established, ultrasound-guided, subacromial, corticosteroid
injection.1 Another study illustrated that the US-guided injection of
xylocaine alone provided a prolonged pain relief period in comparison
to the mixture of xylocaine and corticosteroids for patients with rotator
cuff calcific tendinosis.25

We conducted a study to investigate whether a subsequent corti-
costeroid injection after an ultrasound-guided, double-needle irrigation
and lavage may have confounded the long-term results or may play no
significant role in patients with symptomatic shoulder calcific tendi-
nopathy. Our hypothesis was that the guided consecutive aspirations
after the lavage are more than enough to treat these patients effectively
in long-term. In other words, we hypothesized that the corticosteroid
injection does not offer any additional benefit and is rather unnecessary
for the afore-mentioned category of patients.

2. Materials and methods

41 patients suffering from chronic symptomatic calcific tendino-
pathy of the supraspinatus tendon, non responsive to NSAID's, phy-
siotherapy and ice-therapy, were recruited for this study. These patients
were= treated in an orthopaedic academic center from September
2013 until January 2016. They were all clinically examined and
radiographically evaluated with an anteroposterior plain view and a
routine shoulder ultrasound.

The ultrasonography was performed with a portable grey scale ul-
trasound (frequency of 10–12 Mhz, A6 Portable Ultrasonic Diagnostic
System, Sonoscape Company Limited, Shenzen, P.R. China) by the same
operator, an orthopaedic surgeon proficient in MSK U/S. This research
complied with the World Medical Association Declaration of Helsinki—
Ethical Principles for Medical Research Involving Human Subjects.

Our inclusion criteria were patients older than 18 years old, with
radiological establishment of rotator cuff calcific tendinopathy and
persistent clinical symptoms (more than 3 months). We excluded from
our study patients with uncontrolled hypothyroidism, hormonal dis-
orders, alcohol abuse, per os use of corticosteroid, smoking, auto-
immune diseases, obesity, chronic kidney insufficiency, cervical spon-
dylosis, thoracic outlet syndrome, overuse injury, former injuries or/
and surgeries or injections at the ipsilateral shoulder, psychiatric dis-
orders or serious mental stress, upper limb pain syndrome, chronic
lateral epicondylitis. Pregnant patients or patients with symptoms of
ipsilateral limb entrapment syndrome or cervical radiculopathy were
also excluded, as were those who had undergone local corticosteroid
injection in the past six months. As a result, from the initial sample of
the 66 patients, 25 were excluded from our study due to the afore-
mentioned criteria, so that, finally, we included 41 patients (26 women:
15 men, mean age: 52 years).

A sitting position of the patient during the interventional procedure
was selected. After the initial xylocaine injection (5ml) in the

Fig. 1. Ultrasound-guided aspiration (needle: under the yellow arrows, acoustic shadowing: red arrows) and lavage of a well organized calcification (light blue
arrow) into the supraspinatus tendon (green double arrow).
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subcutaneous tissue and the subacromial bursa under sterile conditions,
group A (20 patients) received a double needle ultrasound-guided ir-
rigation and lavage with consecutive aspirations of the calcification
(Fig. 1).

We attached a syringe including 10ml of normal saline (N/S) at the
first needle and then we injected targeting the calcium deposit. Then we
tried to achieve consecutive aspirations through the second needle.
Repeated punctures were utilized without removing the needles from
the initial puncture site. No attempt of dry needling was performed
within the areas of tendon degeneration.

Group B (21 patients) underwent also a double needle ultrasound-
guided irrigation and lavage of the calcification after the initial local
anesthesia. The technique was identical in the two groups apart from
the last step. The critical difference in comparison to group A was that
at the end of the consecutive aspirations, group B patients received
additionally a betamethazone bursal injection (2ml).

The ultrasound guidance was deployed under sterile conditions and
coverage of the linear probe of the ultrasound device with a sterilized
surgical glove, while we used a sterile ultrasound-transmitting gel. The
whole procedure, including the ultrasound-guidance, the initial xylo-
caine infiltration, the dry needling, lavage and the consecutive aspira-
tions of the calcification, lasted approximately 12min for each patient
of both groups. All patients were blinded to the technique used (corti-
costeroid or not). In contrast, the physician who performed the inter-
ventional procedure was not blinded to the technique.

After 48 h of limb resting, all patients were encouraged to resume to
their daily activities following a set schedule of physiotherapies. In the
follow-up, patients were evaluated by an independent researcher other
than the researcher who did the initial assessment as well as the phy-
sician who performed the intervention. This third doctor was blinded
both to the chosen procedure (corticosteroid or not) and the pre-in-
jection scores of the patients.

The subjective clinical scores used were the visual analogue scale
(VAS) 100/100 and the shortened disabilities of the arm, shoulder and
hand questionnaire (Q-DASH score): a. before, c. three months and d.
twelve months after the injection. In addition, we asked our patients
whether they were satisfied with their treatment (rated as “good”, “very
good” or “excellent”) and if they would be eager to undergo this pro-
cedure again if they experienced recurrent symptoms.

The success ratio was primarily calculated by a. the number of pa-
tients who had a final end-point VAS<20/100 per group. Differences
between groups were evaluated using Student's t-test and chi-square
test. The mean ± standard deviation (SD) was calculated and all
analyses were conducted using the SPSS statistical package (Statistical
Package for Social Sciences v. 17, Chicago, IL, USA).

3. Results

No one of the patients included in the study was lost or exempt
during the follow-up. No serious side-effects or complications, such as
bleeding, infection, or ligament tear were noticed, so that the technique
was in general well tolerated. The baseline US evaluation revealed a
single calcific deposit in almost all patients, while none of the calcifi-
cations was in touch with the adjacent humeral head bone (100% in-
tratendinous position). In most cases we recorded a noticeable amount
of aspirated milky or mixed white-red coloured fluid at the bottom of
the syringe after the calcific dissolution (Fig. 2).

The power analysis of the study was estimated 95% (Gpower com-
puter program, Faul & Erdfelder, 1998). There were no statistical dif-
ferences between the characteristics of the two groups, such as age, sex,
initial VAS, Q-DASH (chi square test, t-test, mean, standard deviation).

After twelve months, we documented full –or almost full- decline
(VAS: 0–20/100) of the symptoms in 70% of the group A patients (14
out of 20 patients) and in 61.9% of the group B patients (13 out of 21
patients). There was no statistical difference (chi square, p < 0.05) in
group success ratio between the two groups (Fig. 3).

As for group A patients, the mean group VAS, from an initial pre-
injected score 55/100 (SD:± 15.7), was sharply decreased to 17/100
(SD:± 15.3) and 15/100 (SD:± 18.2) after 3 and 12 months, respec-
tively. Concerning group B patients, from an initial mean group VAS
value 51.9/100 (SD:± 12.5), they reached to mean follow-up values of
20.5/100 (SD:± 20.1) and 21/100 (SD:± 20), after 3 and 12 months,
respectively (Fig. 4).

In addition, group A patients reached from an initial mean Q-DASH
44 (SD:± 23.7) to 15.8 (SD:± 16.3) after 3 months and 15.8
(SD:± 16.8) in the 12-month end-point. Group B patients were found
with an initial mean Q-DASH 40.5 (SD:± 21.2), whereas they had a 3-
month mean Q-DASH 17.6 (SD:± 16.6) and a 12-month final mean Q-
DASH 18 (SD:± 16.8) (Fig. 5).

There were also no significant statistical differences regarding the
mean total Q-DASH difference between the two groups (Fig. 6) as well
as the final 12-month mean Q-DASH values per group (t-test) (Fig. 7).

The majority of the patients in both groups was satisfied with their
treatment (80% of group A and 76.1% of group B) and would be eager
to undergo it again if it was necessary (60% of group A and 57.1% of
group B). So, there was no statistical difference between the two groups
in relation to final patients’ satisfaction (Table 1) and willingness to
repeat the treatment (Table 2).

4. Discussion

The most important finding of our study was that group B (corti-
costeroid) had similarly reduced levels of pain with group A (no cor-
ticosteroid) after three and twelve months. So, the ultrasound-guided
xylocaine-corticosteroid bursal infiltration yielded no statistically su-
perior results than the xylocaine-only infiltration after three months'
and one year's follow-up.

Needle irrigation and lavage (“barbotage”) of shoulder calcific de-
posits was formerly performed under radiographic guidance.26,27 More
recently, musculoskeletal ultrasound has been established as the gold
standard imaging modality to guide this type of interventions.10–12,28

The ultrasound-guided approach is radiation-free, while it enables easy
localization of the calcification, accurately guiding of the subacromial
injection and detailed assessment of the rotator cuff pathology.29 In
general, needle irrigation and lavage of shoulder calcific tendinopathy
is considered to be a safe and well tolerated interventional procedure
which can be performed in the outpatient clinic under local anesthesia.
The technique includes single- or double-needle lavage and aspira-
tion.30 Still, there is no consensus regarding the best size or number of
needles needed to achieve optimal results. A number of authors are in
favour of small diameter needles and limited number of punctures to
prevent excessive tendon damage,8,31 whereas others prefer multiple
punctures or larger diameter needles to stimulate acute inflammation,

Fig. 2. Successful irrigation and lavage. It is observed a mixed white-red co-
loured fluid at the bottom of the syringe (red arrow) after the dissolution.
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neovascularization, and consecutive calcific absorption.28

Galletti et al. showed that the vast majority of the afore-mentioned
patients had a noticeable symptomatic relief within a few days after an
U/S-guided aspiration of their calcification.11 A nonrandomized

controlled trial by Serafini et al., comparing the clinical outcome of
patients who underwent double-needle U/S-guided percutaneous as-
piration with a second group who refused treatment, reported sig-
nificant long-term pain relief as for the first group.8 In addition, a study

Fig. 3. There was no difference concerning the success rate between the two groups.

Fig. 4. A significant improvement for both groups was recorded after the treatment regarding the mean group VAS score.
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Fig. 5. The final Q-DASH was significantly improved for both groups, when compared with the initial pre-injected value. Despite that there was no statistical
difference between the two groups.

Fig. 6. The difference of the mean group final 12-month Q-DASH score minus the pre-injected Q-DASH score was not significant between the two groups.
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by del Cura et al. supported that almost all patients have completely or
nearly completely radiographic resolution of their calcification one year
after percutaneous aspiration and lavage.32

Furthermore, Yoo et al. demonstrated that ultrasound-guided needle
decompression with subacromial steroid injection is clinically effective
in more than seven out of ten patients with calcific tendinitis.33 De
Witte et al. compared U/S-guided needling and lavage combined with
an US-guided corticosteroid subacromial bursal injection with an iso-
lated “blind” subacromial injection.9 Both groups were recorded having

statistically significant improvement after 1-year follow-up. However, it
was shown that the clinical and radiological results were significantly
better in the “barbotage” group.9 In a second study by the same team,
who investigated the 5-year clinical and radiological outcome of the
same patients, no more significant differences between the two groups
were found.34

The necessity of a local corticosteroid injection after U/S-guided
mechanical irrigation and lavage remains controversial. It is accepted
that a single xylocaine infiltration provides short-term pain relief due to
its local anesthetic effect, while corticosteroids offer long-term relief by
affecting diverse types of cells and endogenous molecules involved in
the inflammation process.35 In a meta-analysis dealing with shoulder
injections, it was reported that local corticosteroid injections proved to
be three times more effective compared than placebo injections and one
and a half time more effective than oral NSAID's.36 On the other hand, it
has been shown that the local administration of glucocorticoid has
significant negative effects on tendon cells in vitro, including reduced
cell viability, cell proliferation and collagen synthesis.22 There is in-
creased collagen disorganisation and necrosis as shown by in vivo
studies.22 The mechanical properties of tendon are also significantly
reduced.22

To our knowledge, our study was the first trial which investigated in
the long term the clinical outcome of a xylocaine-only injection group
against a combined xylocaine-corticosteroid group of patients, who
were initially treated with an U/S-guided needle irrigation and lavage.
There is only one clinical trial comparing the short-term results of xy-
locaine-only with the combined xylocaine-corticosteroid bursal injec-
tion after an U/S-guided needle irrigation and lavage for patients with
shoulder calcific tendinopathy.25 Lin et al. reported that a single in-
jection of xylocaine alone after US-guided percutaneous treatment of
rotator cuff calcific tendinopathy provided longer lasting pain relief
than the combined xylocaine-corticosteroid injection.25 The final
follow-up of that study was set at 3 months and the only clinical out-
come assessed was the VAS score. On the contrary, our study evaluated
the clinical outcome in long term and by using four different subjective

Fig. 7. No statistical difference in relation to the 12-month final mean Q-DASH scores between the two groups.

Table 1
Patient's satisfaction was similar between group A and group B.

Patients' Satisfaction

Frequency Percent Valid Percent Cumulative Percent

Valid No A 4 20.0 20.0 20.0
B 5 23.8 23.8 23.8

Yes A 16 80.0 80.0 100.0
B 16 76.2 76.2 100.0

Total A 20 100,0 100,0
B 21 100,0 100,0

Table 2
More than half of the patients per group were willing to repeat the procedure if
necessary.

Willingness to Repeat it

Frequency Percent Valid Percent Cumulative Percent

Valid No A 8 40.0 40.0 40.0
B 9 42.9 42.9 42.9

Yes A 12 60.0 60.0 100.0
B 12 57.1 57.1 100.0

Total A 20 100.0 100.0
B 21 100.0 100.0
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clinical variables (VAS, Q-DASH, patients’ satisfaction, willingness to
repeat the procedure). Despite that, both studies illustrated that the
additional use of a corticosteroid injection is not necessary when an
ultrasound-guided mechanical irrigation and lavage of the in-
tratendinous calcification is performed.

Our results indicated that both groups showed statistically sig-
nificant and clinically relevant improvement during the follow-up of 3
and 12 months. Independently of the corticosteroid use (or not), it was
proven that ultrasound-guided irrigation and lavage under local an-
esthesia is an effective treatment for patients suffering from sympto-
matic shoulder calcific tendinopathy. An interesting point of our trial
was that the xylocaine-only group experienced less pain than the
combined xylocaine-corticosteroid group at three months after treat-
ment (in the short-term). However, this difference was not statistically
significant. Finally, it is important to be noted that the biggest im-
provement was noticed within the first three months, whereas only
slight further improvement was observed at the final, 12-month end
point of our survey.

Our study was not without limitations. First, it was a single-center
study involving a rather small number of patients. No ad hoc analysis
was utilized. Moreover, the alleged benefit of using two different nee-
dles for irrigation and lavage has not yet been verified. Additionally,
this was a retrospective analysis of prospectively collected data. On the
other hand, patients were randomly treated by one of the two methods,
without any other criteria, by the same treating physician. The post hoc
power analysis which was higher than 90%, the strict inclusion-exclu-
sion criteria and the fact that the follow-up was completed in all pa-
tients (100%), improved the validity of our results.

In summary, it was proven that the additional use of corticosteroid
bursal injection did not provide with any additional short- to mid-term
therapeutic benefit those patients with shoulder calcific tendinopathy
who were treated with ultrasound-guided aspiration.
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