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Ultrasound guided steroid injection of subacromial bursa: morphologic
and clinical effects on patients with supraspinatus tendon calcifications
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ABSTRACT

Objective: Subacromial injection (SAI), due to its ease of application and increased patient tolerability, is one of the preferred invasive
therapies. In this study, we aimed to evaluate effectiveness of ultrasound-guided SAI in patients with supraspinatus calcific tendinitis
by assessment of roentgenograms and clinical appraisal.

Patients and Methods: Thirty-five patients with supraspinatus tendon calcifications as revealed by the roentgenography underwent
ultrasound-guided SAI. Pre-treatment the Disabilities of the Arm, Shoulder and Hand questionnaire (QuickDASH) scores and
Gartner’s Classification of calcific tendinitis were obtained. Clinical follow-up was scheduled at 1st, 3rd and 6th months post-
treatment along with a single roentgenogram planned at 6th month.

Results: A total of 53 SAIs were performed on 36 shoulders, 21 female and 14 male patients. Mean size of calcifications were 12.3
and 7.1 mm, pre-treatment and at 6th month, respectively. Pre and post-injection calcification mean sizes in the group with clinical
improvement were 13.6 and 5.7 mm; whereas, in group without diminished symptoms, they were 11.8 and 9.4 mm demonstrating a
statistically significant intergroup difference (p<0.05). Pre-injection QuickDASH mean score was 52.2; this showed improvement at
Ist, 3rd and 6th months post-treatment; 20.7, 22.2 and 19.5, respectively.

Conclusion: Subacromial injection is a well-tolerated, easily applicable, safe and effective treatment for pain alleviation in supraspinatus

calcific tendinitis.
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1. INTRODUCTION

Calcific tendinitis occurs due to accumulation of calcium
hydroxyappatite crystals in tendons close to insertion points. It
is most commonly observed in shoulder and hip joints and is a
major cause of joint pain. It has been reported to be the culprit in
about 7 to 50% of shoulder artralgia cases [1, 2]. Approximately,
20% of patients with rotator cuff calcific tendinits are
asymptomatic despite tendon calcifications [3]. Condition
progresses through 3 phases initially from formative (precalcific)
phase to resting (calcific) phase, and finally to resorptive (post-
calcific) phase with gradually worsening symptoms. Most
common symptoms are pain, typically in deltoid region, and
decreased range of motion especially worsening after exertion

or during night. Most painful period is when fragmentation
of calcification develops and fragments migrate into adjacent
bursae causing bursitis [1] .

Noninvasive palliation through physical therapy and use of non-
stereoidal anti-inflammatory drugs are valid treatment options
for this usually self-limiting condition. First-line treatment is
deemed unsuccessful if clinical improvement cannot be achieved
despite minimum total of 3 months of treatment within a 6
months period [4]. In cases where pain could not be alleviated
leading to a lesser quality of life, more invasive treatment options
should be considered including minimally invasive surgery,
extracorporeal shockwave lithotropsy (ESWL), ultrasound
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or fluoroscopy guided needling and lavage (barbotage) and
isolated subacromial injection (SAI) [5, 6]. Among these
treatment methods, although there is no consensus which one
should be prefered for these patients, SAI is preferred frequently
because it can easily be performed and it is also well tolerated
by patients [7], but effect of SAI on tendinic calcification levels
and clinical outcomes has been controversial. In this study, we
aimed to evaluate effectiveness of ultrasound-guided SAI in
patients with supraspinatus calcific tendinitis by assessment of
the roentgenograms and clinical appraisal.

2. PATIENTS and METHODS

This study was approved by the Marmara University School of
Medicine ethics committee (approval number: 09.2020.703)
and was performed in accordance with the ethical standards
as laid down in the 1964 Declaration of Helsinki and its later
amndments or comparable ethical standards.

A total of 208 patients who referred to interventional radiology
due to chronic shoulder pain between 2017 and 2019, who did
not respond to conservative treatment and received ultrasound-
guided SAI treatment were reviewed, retrospectively. Among
them 35 patients with supraspinatus tendon calcification
detected on roentgenographs were included in the study. Case
files of 35 patients pertaining to procedure reports, shoulder
antero-posterior (AP) roentgenograms, clinical and radiologic
outcomes were assessed. The Disabilities of the Arm, Shoulder
and Hand Score (QuickDASH) questionnaire was completed by
the patients prior to treatment [8]. Gartner’s classification was
used for the evaluation of tendon calcifications [9]. Number of
calcifications and affected tendons, and calcification dimensions
were also recorded. In cases with multiple calcifications in the
supraspinatus tendon, statistical evaluation of effect of SAI
on calcifications was based on interval measurements of the
largest calcification prior to intervention. A 4-point Likert scale
(completely reduced, significantly reduced, unchanged and
worsened) was used for patients to assess their perceptions of
pain. While patients with completely and significantly reduced
pain were classified as clinically improved, the others were
identified as clinically non-improved.

The QuickDASH is a 1l-item questionnaire that evaluates
symptoms as well as the ability to perform certain activities in
patients with any musculoskeletal disorders of the upper limb.
Itis a 5 point Likert scale (1 being no difficulty, 5 being unable).
It has also two optional 4-item additional modules: sport/music
and work modules. The completed responses are summed and
averaged. This value is then transformed to a score out of 100 by
subtracting one and multiplying by 25. Higher scores indicate a
greater level of disability and severity [8] .

Gartner’s classification is a radiological classification of
calcifying tendinitis [9]. It has three types;

Type I: clearly circumscribed, dense calcification, formative

Type II: clearly circumscribed, translucent calcification or dense
calcification without a clear outline

Type III: translucent appearance without a clear outline,
resorptive

Injections were guided using a Logic E9 sonography device (GE
Healthcare, Milwaukee, USA) and a 6-15 MHz linear probe.
After appropriate skin preparation and draping, subacromial
bursa was entered using a dental needle attached to the tip of a
5 ml disposable syringe and a total of 5 ml sterile mixture of 4
ml Prilocaine (Citanest) and 1 ml Betamethasone (Diprospan)
was injected. Local infiltration anesthesia of the skin and
subcutaneous tissues was not performed. Needle entry into
tendon calcificationsand barbotage were consciouslyavoided. All
patients routinely received oral non-steroidal anti-inflammatory
drugs for 3 days post-procedure and use of pain medications
was extended up to 15 days when pain did not subside within
early post-intervention period. Movement restrictions were
not suggested. Patients were called for follow-up at the first,
third and sixth months post-injection. The SAI was repeated
in patients who did not clinically improve during follow-up.
Control roentgenograms were performed at the sixth-month
follow-up to record changes in tendon calcifications.

Statistical Analyis

Data analysis was performed using SPSS Statistics software
(Version 23, IBM Corp. Armonk, NY). The normality of the
parameters was assessed with Shapiro-Wilk test. Descriptive
statistical analyses were done for patient age, gender, treatment
response, Gartner classification distribution of calcifications
and Quick DASH scores. Dependent samples t-test was used
to evaluate effect of SAI on tendon calcification dimensions.
Relationship between clinical response to treatment and
decrease in tendon calcification dimensions after SAI was
assessed by independent sample t-test.

3. RESULTS

A total of 35 patients, 21 female and 14 male, with a mean age
of 50.6 (22-71) years had undergone SAIL. Mean ages in male
and female patient groups were 46.2 (22-68) and 52.7 (29-71)
years, respectively. Demographic and clinical data of patients are
presented in Table I. Four patients received bilateral shoulder
injection; only one of those had tendon calcifications bilaterally.
In total, 35 patients and 36 shoulders were included in the study.
There were 13 right shoulder and 23 left shoulder involvements.
Excluding one patient with bilateral supraspinatus tendon
calcifications, 19 patients had involvement of dominant hand
side and 15 had calcification of the non-dominant hand side.
Average time between onset of shoulder pain and SAI procedure
was 5 (range 2-8) months. Technical success was achieved in
all patients. There were no early or delayed procedure related
complications. A total of 53 SAI were performed on 36 shoulders.
Multiple injections were performed on 12 shoulders in different
sessions; 7 shoulders received 2 injections while 5 shoulders
received 3 injections each due to unremitting pain. During first
and third month control visits repeat SAI were performed on a
total of 8 and 9 shoulders, respectively. Treatment findings and
follow-up results are summarized in Table II.
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Table 1. Clinical and demographic data of patients

Age - (mean + SD) (min-max) 50.6 +13.7 (22-71)
Male 46.2 + 11.6 (22-68)
Female 52.7 +15.4 (29-71)
Gender (Female/Male) 14/21

Affected side (Right/Left) 13/23

Affected side ( Dominant/non - dominant) 20/16

Symptom duration before SAT . (min - max) 5.2(2-8)

Gartner’s Classification (Type I/ type II/ type III)  9/12/15

Number of SAI

1 injection 24 Shoulder

2 injections 7 patients

3 injections 5 patients
Re-injections

1st month 8 patients

3rd month 9 patients
QuickDASH score before SAI (mean + SD) 52.17 +16.33

Calcification diameter before SAI () (mean +SD ) 12.3 +£4.9 (3.6-24.9)
(min-max)

SAI: Subacromial injection, DASH: Disabilities of Arm, Shoulder and Hand

Table II. Treatment and follow-up results

1*month 3“month 6" month P value

Patients (n) 28 32 33

Pain response

Completely reduced 18 20 22

Significantly reduced 2 3 4

Unchanged 5 8 7

Worsened 3 1 0

QuickDASH scores

Before SAI/1¥ month 49.9/20.7  52/22.2 51.9/19.5 <0.0001
Before SAI/3* month <0.0001
Before SAI/6™ month <0.0001
Calcification Diameter -

Clincally improved patients 13.6/5.7  <0.0001
Before SAI/ 6™ month 11.8/94 0.24
Clinically  non-improved

patients

Before SAI/ 6™ month

SAIL Subacromial injection, p:

Calcifications were of Gartner type I in 9, type Il in 12 and type III
in 15 shoulders. Mean calcification dimension, measured in longest
axis, was 12.3 mm (3.6 - 24.9 mm) preintervention. Quick DASH
mean score was 52.17 prior to procedure. Patient compliances
to follow-up were as follows: 28 shoulders at 1* month; 32 at 3%
month; and 33 at 6" month-visits. Three patients had undergone
arthroscopic surgery prior to 6" month visit, hence provided no

6™ month control roentgenograms. 18 shoulders were painless
and 2 had reduced pain at 1* month control with an average Quick
DASH score of 11.02 which was 48 preintervention. At the 3™
month visit 20 shoulders were completely pain-free and 3 were with
significantly reduced pain with a mean Quick DASH score of 9.88
which was 49.45 preintervention. At the 6" month visit 22 shoulders
were painless and 4 had significantly reduced pain; mean Quick
DASH score was 10.05 (preintervention Quick DASH score 48.99).

Arhroscopic surgery was performed in 4 patients due to increased
pain after SAI, one of those was after the 6" month-visit. Mean
interval between surgery and onset of pain and first SAI were 9.3
and 3.7 months, respectively. Three patients had a single repeat
SAI whereas, 1 had two repeat SAI before resorting to surgery.

Calcification types had been altered in 27 of 33 shoulders on
the 6™ month control roentgenograms. Fourteen Gartner type II
calcifications had evolved to type III; whereas type I to type Il and
type I to type III evolutions were observed in 7 and 6 shoulders,
respectively. All shoulders had smaller calcifications in control
roentgenograms with a reduced mean longest dimension of 7.1
mm which was 12.3 mm prior to SAL. Comparison of interval
change of calcification sizes among clinically improved and
non-improved patients was statistically significant (p<0.05).
Clinically improved group had preintervention and control
calcification dimensions of 13.6 and 5.7 mm with 58%
postintervention reduction. On the other hand, clinically non-
improved group had only 20% reduction, from 11.8 to 9.4 mm.
All patients with >50% reduction in calcification dimensions
had either complete or significant remission of shoulder pain.

Figure 1. A 53-year-old, female patient. A. Coronal US examination. Tip
of needle is seen within subacromial bursa (white arrows). B. Coronal US
examination. Calcification is seen at supraspinatus tendon (curved arrow).
C. Right shoulder, A-P roentgenogram. Supraspinatu stendon calcification
prior to SAI (curved arrow). D. Right shoulder, A-P roentgenogram, sixth
month control. Near-total regression of calcification
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4. DISCUSSION

The results of this study demonstrated that SAI improves the
clinical and radiological findings of patients with calcific
tendinitis of supraspinatus. SAI is a widely available treatment
method in paitents with rotator cuff tendinitis . Although,
clinical outcomes of subacromial steroid injections were found
to be favorable for treatment of rotator cuff tendinitis in several
studies [10] there is limited data assessing the effectivenes of this
treatment in patients with calcific tendinitis.

Sonography guided treatment methods for calcific tendinitis
of rotator cuff has become increasingly popular because they
are less expensive, more readily accessible and feasible, and can
be performed under local anesthesia in an outpatient setting
[11]. Two main sonography guided treatment options are
barbotage, i.e. needling and aspiration of calcifications, and
SAIL SAI generally has the easier application, lower cost and
lower complication rate compared to barbotage, and is better
tolerated by patients. Barbotage is more invasive and thus more
painful and time consuming; it also requires special equipment
which in turn necessitates special training and experience. In a
randomized controlled study, Witte et al., compared treatment
outcomes in two groups with similar baseline Gartner class and
Constant shoulder score; one undergoing both barbotage and
SAIL and the other treated with SAI alone. Although, barbotage
group had better improvement of clinical and radiographic
outcomes compared to SAI only group, there was improvement
in both treatment groups at 6 months and 1 year follow-up. Total
regression of calcifications was observed both barbotage (57%)
and SAI-only (26%) groups. There were no complications or
long-term sequelae post-intervention in both groups. Though,
in barbotage group 2 patients developed frozen shoulder which
gradually regressed spontaneously [12]. On the other hand, the
authors reported the 5-year outcomes of this trial in another study
and revealed that no more significant differences were found
in the clinical and radiological outcomes between groups. [5]

In our study, 72% of shoulders (26 out of 36) had either total
or marked regression of pain symptoms by six months post-
intervention. In a previous study, similar to our results 72%
of patients showed clinically significant improvement with
conservative treatments of calcific tendinitis [13]. Varying
results have been reported regarding the radiologic changes of
calcifications depending on treatment methods. Elimination
rates of calcific deposits with barbotage have been shown 72.2 %

non-inferior to steroids. However, non-inferiority of saline
could not be proven and the results showed that although
steroids have no significant effect on calcification resorption
they are beneficial for decreasing pain and disability in the short
term when compared to saline [16].

The results of all these studies suggested that good radiologic
outcomes may be expected with all conservative treatment
methods and SAI may have additional effects on pain and
functional improvement in patients with calcific tendinitis of
the supraspinatus tendon.

The study has also some limitations. First of all, a control group,
treated with other conservative treatment methods could
not be included in this study due to its retrospective design.
Effectiveness of SAI in calcific tendinitis treatment needs to
be verified and compared to other treatment options in larger
prospective randomized controlled settings.

In conclusion; SAI treatment is a feasible, safe and well tolerated
treatment option in alleviating shoulder pain of calcific tendinitis
of the supraspinatus tendon.
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