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Background: Common and effective treatments for calcific tendinitis involve needling procedures. However, it has been widespread 
practice to refer patients with calcific tendinitis, which is a predominantly orthopedic condition, to radiology department. The purpose of 
this study was to compare clinical and radiological outcomes after ultrasound-guided needling for calcific tendinitis between the ortho-
pedics and radiology department.
Methods: Seventy-seven shoulders (Group 1) and 38 shoulders (Group 2) treated in the radiology and orthopedic department, respec-
tively. A fellowship-trained orthopedic surgeon and a musculoskeletal radiologist each performed the procedure of ultrasound-guided 
needle decompression with subacromial steroid injection. Clinical outcomes was evaluated using the visual analogue scale for pain (pVAS) 
and the American Shoulder and Elbow Surgeons (ASES) shoulder score before treatment and at each follow-up. The pre- and post-
needling size and shape of the calcific deposits were compared between the two groups. 
Results: We analyzed a total of 56 shoulders for Group 1 and 32 shoulders for Group 2. The mean age and sex ratio of the patients no 
significantly different. We found that the mean decrease in the diameter of calcification between pre- and post-needling was 9.0 mm for 
Group 1 and 13.1 mm for Group 2; the difference was significantly larger in Group 2 than in Group 1. Both groups showed improved 
pVAS and ASES scores after needling but the extent of these improvements did not differ with the type of operator.
Conclusions: Needling decompression performed by orthopedic surgeons could a viable option for the treatment of calcific tendinitis.
(Clin Shoulder Elbow 2017;20(2):84-89)
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Introduction

Calcific tendinitis of the shoulder is one of the most common 
diseases among the middle-aged population. The incidence 
of calcific tendinitis has been reported to range between 2.7% 
and 54%.1-5) Recently, the prevalence of calcific tendinitis in the 
rotator cuffs of patients with subacomial pain has been shown to 
reach 42.5%, compared to just 7.8% in individuals without sub-
acromial pain.6) The treatment of symptomatic calcific tendinitis 
with functional restriction can be broadly divided into conserva-
tive treatment and surgical treatment. Primary treatment usu-
ally includes injection of non-steroidal anti-inflammatory drugs 

(NSAIDs) or other drugs, such as Cimetidine.7) If symptoms do 
not resolve with primary treatment, secondary treatment, such 
as extracorporeal shock wave therapy and ultrasound (US)-guid-
ed needling are performed. If symptoms still remain recalcitrant, 
then surgical treatment, such as arthroscopic surgery may be 
performed whereby calcific deposits are surgically excised.8) 

Several papers concerning the methods and outcomes of US-
guided needling have been published.9-15) But despite the fact 
that calcific tendinitis is principally an orthopedic disease, to the 
best of our knowledge, no study has investigated the outcomes 
of calcific tendinitis after US-guided needling performed at an 
orthopedic department. Rather most studies have used findings 
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that are derived from treatments performed by skilled radiolo-
gists.9-13,15-17) Even though the results of US examinations have 
been shown to be highly operator-dependent, these examina-
tions when conducted by a skilled orthopedic have been report-
ed to show similar outcomes to when they are conducted by a 
radiologist.18,19) 

We hypothesized that the outcomes of US-guided needling 
performed at the orthopedic department would be similar to 
the outcomes of the same procedure performed at the radiology 
department. To this end, we comparatively analyzed the clinical 
and the radiologic outcomes of US-guided needle decompres-
sion with subacromial steroid injection in patients with calcific 
tendinitis performed at the two departments (radiography vs. 
orthopedic) and determined the relative effectiveness and supe-
riority of US-guided needling performed at each department.

Methods

Patient Selection
We retrospectively analyzed the outcomes of patients with 

calcific tendinitis who had undergone US-guided needle de-
compression with subacromial steroid injection between June 
2011 and December 2013. Whether treated at Samsung Medi-
cal Center or in a different hospital, patients who had not shown 
clinical or radiological improvement despite administration of 
more than three months of drug therapy, for which they had 
received US-guided needle decompression with subacromial 
steroid injection, were recruited in our study. The following 
inclusion criteria were applied: 1) involvement of the calcific 
tendinitis in either the supraspinatus muscle or the infraspinatus 
muscle; 2) calcific tendinitis that could be classified as either 
Type A (dense homogenous calcification with clear contours) 
or Type B (dense fragmented calcification with clear contours) 
based on the French Arthroscopic Society classification (FAS) 
system20); and 3) deposits with diameters larger than 5 mm 
(measured on radiographs; the threshold value is based on find-
ings of a previous study21)). We excluded patients who had a 
full thickness rotator cuff tear, diagnosed using US; a preexisting 
history of extracorporeal shock wave therapy or needling on the 
affected side; calcific tendinitis caused by surgery or fracture; in-
fection; concomitant inflammatory arthropathy or arthritis of the 
humeral joint; and diffused or fragmented calcification without 
clear contours. A total of 73 patients (77 shoulders) were recruit-
ed between June 2011 and June 2012 and treated by a muscu-
loskeletal radiologist with over 10 years of experience (Group 1), 
and a total of 38 patients (38 shoulders) were recruited between 
July 2012 and December 2013 and treated by an orthopedic 
surgeon trained as fellowship for one year (Group 2). Amongst 
the recruited patients, only the patients who participated in at 
least a six-month follow-up were enrolled in the study, leading 
to a final study population of 56 shoulders in Group 1 and 32 

shoulders in Group 2. 

Measurement of Clinical and Radiologic Parameters
With the patients’ shoulders in neural rotation, plain radio-

graphs were taken in the anteroposterior view, the true antero-
posterior view, axial and lateral views, and the arch view. We 
measured the size of calcific deposits at the point of the largest 
diameter on radiographs and classified them according the FAS 
classification system.20) Clinical outcome was measured using 
two parameters—the visual analogue scale for pain (pVAS) and 
the American Shoulder and Elbow Surgeons (ASES) shoulder 
score. Both radiologic and clinical scores were measured before 
needling and at every post-needling follow-up. The first follow-
up was performed after a month of the treatment, and the 
number of subsequent follow-ups until the final follow-up varied 
depending on the severity of each patient’s symptoms. The final 
follow-up of the patient was conducted using a telephone sur-
vey, through which we obtained patients’ final pVAS and ASES 
scores. 

Ultrasound Therapy
The same course of US therapy was administered by both 

departments. The head of the bed was raised, the patient was 
inclined in Fowler’s position, and the affected shoulder was 
exposed for diagnostic US scan. The area of calcification was 
depicted by the US scan. First, the affected area was sterilized 
using betadine and alcohol. Then, over the affected area, an US 
probe covered with a sterilized film and a sterilized US gel were 
used to generate the scans. We injected local anesthesia (10 ml 
of 1% lidocaine, a 23-gauge needle) into the skin, subcutaneous 
tissues, and the subacromial bursa. Guided by continuous US 
imaging, we next performed aspiration of the calcific deposits 
by using an 18-gauge needle (10 ml syringe). If the calcific de-
posits could not be fully aspired at the first attempt, two or three 
more attempts of aspirations were made. After decompression, 
we performed multiple punctures until the needle reached the 
whole range of the calcification. Once the needling was per-
formed, we injected a mixture of 40 ml of 1% lidocaine and 1 
ml of steroid (triamcinolone acetonide, 40 mg/ml) at the sub-
acromion, under direct US guidance. Post-needling, the patients 
were prescribed 3 days of NSAIDs. 

Statistical Analysis
We performed all statistical analyses using the SAS ver. 9.4 

(SAS Institute, Cary, NC, USA). Continuous demographic vari-
ables (age, follow-up period, pre- post-needling pVAS, ASES, 
and deposit size) were analyzed using the t-test and the Mann-
Whitney U-test. Categorical variables (gender, involved side, 
dominant arm, and FAS classification) were analyzed using the 
chi-square test, the Fisher’s exact test, and univariate analysis. 
Those found to show a meaningful association through the uni-
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variate analysis were further analyzed using multivariate analysis 
and multiple linear regression analysis. Statistical level was set to 
p<0.05.

Results

The final study population comprised of 56 patients in Group 
1 and 32 patients in Group 2. The average age of the patients at 
the time of treatment was 57.1 years in Group 1 and 54.0 years 
in Group 2. We found that the average follow-up period was 
significantly longer in Group 1 than in Group 2 (46.7 months 
vs. 39.8 months). The male-to-female gender ratios were 13:43 
and 11:21, respectively. Generally, calcific tendinitis involved the 
right shoulder, and the dominant arm was more often affected 
than the non-dominant arm. The calcific deposits were classified 
according to the FAS classification, as either Type A or Type B. 

We observed that the ratios of FAS classification (ratio of Type 
A to Type B) significantly differed between the groups: Group 1 
showed a significantly higher proportion of patients with Type A 
calcific tendinitis than Group 2 (55:1 vs. 27:5) (Table 1).

We found the pre-needling pVAS and ASES did not signifi-
cantly differ between the two groups, but the size of calcific 
deposits was significantly larger in the latter group (14.1 mm vs. 
16.4 mm). At one-month follow-up, we found that the pVAS 
was significantly lower and the ASES, significantly higher in 
Group 1 than in Group 2. However, the size of calcific deposits 
did not differ between the groups. At the final follow-up, no 
significant between-group differences were observed (Table 2). 
Compared to Group 1, Group 2 was associated with a signifi-
cantly larger change in deposit size between the pre-needling 
and the final follow-up time points. Significant differences were 
not observed in other variables across these time points (Table 3).

Table 1. Demographic Data of Patients 

Vaariable Group 1 Group 2 p-value

Age (yr) 57.1 ± 8.2 (40–79) 54.0 ± 9.6 (34–81) 0.12

Follow-up duration (mo) 46.7 ± 19.0 (6–64) 39.8 ± 8.6 (9–49) <0.0001

Ratio of sex (male:female) 13:43 11:21 0.26

Ratio of involved side (right:left) 38:18 22:10 0.93

Ratio of dominant arm (right:left) 54:2 32:0 0.53

Dominant side affected 40 33 0.79

Ratio of FAS classification (Type A: Type B)* 55:1 27:5 0.02

Values are presented as mean ± standard deviation (range) or number only.
Group 1: radiologist performed, Group 2: fellowship-trained orthopedic surgeon performed, FAS: French Arthroscopic Society.
*Type A: dense homogenous calcification with clear contours, Type B: dense fragmented calcification with clear contours.

Table 2. Univariate Analysis of Results between Groups

Variable Group 1 Group 2 p-value

Pre-treatment

    pVAS 6.0 ± 2.1 (2–9) 6.5 ± 1.2 (3–8) 0.41

    ASES 49.5 ± 18.6 (13–87) 47.9 ± 11.5 (20–70) 0.61

    Deposit size (mm) 14.1 ± 6.3 (6.0–33.8) 16.4 ± 5.9 (7.0–30.1) < 0.05

One-month post-treatment

    pVAS 3.4 ± 2.1 (0–8) 4.0 ± 1.8 (0–8) 0.01

    ASES 70.6 ± 19.7 (10–100) 63.3 ± 17.0 (20–96) < 0.01

    Deposit size (mm) 8.5 ± 5.9 (0–24.5) 7.5 ± 5.1 (0–23) 0.39

Last follow-up

    pVAS 2.1 ± 2.5 (0–8) 1.9 ± 1.7 (0–7) 0.74

    ASES 81.4 ± 22.8 (26–100) 82.1 ± 15.3 (53–100) 0.63

    Deposit size (mm) 5.1 ± 5.7 (0–25.4) 3.3 ± 4.6 (0–17.4) 0.11

Values are presented as mean ± standard deviation (range).
Group 1: radiologist performed, Group 2: fellowship-trained orthopedic surgeon performed, pVAS: visual analogue scale for pain, ASES: American Shoulder and 
Elbow Surgeons shoulder score.
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Multivariate analysis revealed a statistically significant be-
tween-department difference in pVAS measured at one-month 
follow-up but not in ASES. Comparing the change in calcific de-
posits between the pre-needling and final follow-up time points, 
we observed there was a between-department difference that 
was statistically significant (Table 4–6).

Discussion

Until now, studies on US-guided needling for calcific ten-
dinitis have generally used outcomes of treatments performed 
by radiologists.9-13,15-17) To the best of our knowledge, there are 
no studies that have used the outcomes of US-guided needling 

performed by orthopedic surgeons. Yet US and US-guided 
treatment have been reported to be effective for other diseases 
whether they are performed by a radiologist or by an orthopedic 
surgeon. For instance, an US study on cuff tears reported that 
the results between a radiologist and an orthopedic surgeon 
with one year’s experience did not significantly differ.18,19) Even 
more, for the US diagnosis of foot and ankle diseases, another 
study showed that US and US-guided treatments performed by 
a skilled orthopedic surgeon yielded better results in terms of 
patient satisfaction, the promptness of treatment, and the medi-
cal expense incurred by the patient.22) Thus, we investigated 
whether this treatment even when performed by a fellowship-
trained orthopedic surgeon with relatively less experience than 
a skilled radiologist can give comparable clinical and radiological 
results. We compared the between-department differences in 
pain, functional scores, and size of calcific deposits after US-
guided needling and performed univariate and multivariate 
analyses to determine whether the differences were associated 
with the type of operator or whether there were any confound-
ing variables.

We found that the average change in size of the calcification 
was significantly larger in Group 2 than in Group 1 for which 
association the multivariate analysis revealed there were no 
confounding factors. But given that the calcific deposits were 
significantly larger in Group 2 than in Group 1 before needling 
and the same at the final follow-up, it implies that the reduction 
in calcification is independent of the operator. At one-month 

Table 3. Univariate Analysis of the Change in Variables between Pre-treatment and Final Follow-up between Group 

Variable Group 1 Group 2 p-value

pVAS -3.9 ± 2.8 (-9–3) -4.6 ± 1.9 (-8–0) 0.16

ASES 31.8 ± 24.4 (-35–81) 34.4 ± 17.1 (6–80) 0.58

Deposit size (mm) -9.0 ± 6.5 (-25.7–0.5) -13.1 ± 6.6 (-26.4–-0.9) 0.11

Values are presented as mean ± standard deviation (range).
Group 1: radiologist performed, Group 2: fellowship-trained orthopedic surgeon performed, pVAS: visual analogue scale for pain, ASES: American Shoulder and 
Elbow Surgeons shoulder score.

Table 4. Multivariate Analysis Using Logistic Regression of Factors Associated 
with US-guided Needle Decompression with Subacromial Steroid Injection 
and the pVAS Measured at 1-month Post-treatment

Variable Exp(B) 95% CI p-value

Age -0.003 -0.056–0.05 0.91

Follow-up duration -0.001 -0.03–0.028 0.94

Involved side -0.009 -1.034–1.016 0.99

Dominant arm -2.06 -5.109–0.989 0.18

FAS classification -0.548 -2.352–1.256 0.55

US: ultrasound, pVAS: visual analogue scale for pain, Exp(B): exponentiation 
of the B coefficient, CI: confidence interval, FAS: French Arthroscopic Soci-
ety.

Table 5. Multivariate Analysis Using Logistic Regression of Factors Associated 
with US-guided Needle Decompression with Subacromial Steroid Injection 
and the ASES Score Measured at 1-month Post-treatment

Variable Exp(B) 95% CI p-value

Age 0.099 -0.389–0.586 0.69

Follow-up duration 0.113 -0.153–0.379 0.40

Involved side 4.198 -5.274–13.669 0.38

Dominant arm 19.943 -8.221–48.107 0.16

FAS classification 1.139 -15.528–17.806 0.89

US: ultrasound, ASES: American Shoulder and Elbow Surgeons, Exp(B): 
exponentiation of the B coefficient, CI: confidence interval, FAS: French Ar-
throscopic Society.

Table 6. Multivariate Analysis Using Logistic Regression of Factors Associated 
with US-guided Needle Decompression with Subacromial Steroid Injection and 
the Calcific Deposit Change between the Pre-treatment and Final Follow-up

Variable Exp(B) 95% CI p-value

Age -0.111  -0.282–0.061 0.20

Follow-up duration 0.023  -0.07–0.117 0.62

Involved side -1.527  -4.859–1.804 0.36

Dominant arm 1.153  -8.752–11.059 0.82

FAS classification -2.65 -8.512–3.212 0.37

US: ultrasound, Exp(B): exponentiation of the B coefficient, CI: confidence 
interval, FAS: French Arthroscopic Society.
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follow-up, the measured pVAS and ASES scores showed that 
US-guided needling performed at the radiography department 
was associated with better relief of acute pain. Further, given our 
observation of the change in size of calcific deposits, we do not 
think that the extent of calcific excision correlates with pain or 
function, as described in previous studies.23) We found that with 
the US-guided needling procedures calcification was completely 
excised in around only 36% of our patient sample, which is 
low in comparison to the rates observed in other studies (56%–
78%).13,24,25) This is probably because Type A calcific tendinitis, 
which is the type of calcific tendinitis most difficult to remove 
through needling, was found in the vast majority of patients.13,17) 

Since the initial report by Farin et al.17) on US-guided needling 
and irrigation for calcific tendinitis, several studies that investigate 
ways to enhance the clinical outcomes of US-guided needling 
have been published. For instance, in 431 patients with calcific 
tendinitis, Oudelaar et al.9) found that simple aspiration leads to 
the complete resolution of symptoms in 74% of patients by the 
six-month follow-up. However, despite an average 4.4-point im-
provement in the numeric rating scale for pain at the 2nd week 
of treatment, because they assessed general outcome (rather 
than pain) on a dichotomous symptom scale for all evaluations 
thereafter, their results and ours are not comparable. In another 
study, Bazzocchi et al.16) reported that US-guided percutane-
ous fragmentation and irrigation with a double needle leads to 
symptom alleviation in 70% of the patients. Also, we previously 
reported that within six months of US-guided needling with sub-
acromial steroid injection 71.4% of patients showed a positive 
outcome in response to the treatment.26) One study showed that 
US-guided needling with subacromial steroid injection was asso-
ciated with better outcomes than US-guided needling alone.13) 

Serafini et al.15) performed a 10-year follow-up study that 
examined the outcomes of US-guided needling and irrigation 
in 219 patients against 68 non-treated controls. They found that 
the treatment was associated with a significant reduction in pain 
and restored shoulder function within one year of treatment. 
On the basis of their findings from patients with calcific tendinitis 
who had complained of at least six months of pain, Ogon et 
al.27) recommended that needling, extracorporeal shock wave 
therapy, or arthroscopic surgery should be used in patients with 
bilateral involvement of the shoulders; with calcific deposition 
found at the anterior acromion or encroaching the subacro-
mion; or with a greater than 1,550 mm3 of deposition volume, 
because these risk factors suggest a poor prognosis after conser-
vative treatment. Therefore, in this study we evaluated the clini-
cal outcomes of US-guided needling in patients with calcific de-
posits of diameters 5 mm or greater and with distinct contours. 
Our findings show that clinical improvements were observed in 
patients treated by either department.

In this study, we comparatively analyzed the clinical and 
functional outcomes of US-guided needling for calcific tendinitis 

of the rotator cuff muscles, performed at two different depart-
ments (either the orthopedic department or the radiology de-
partment). As well being the first study to compare outcomes 
for US-guided needling by department, our study is novel in 
that its reveals that the clinical outcomes of US-guided needling 
performed by an orthopedic surgeon are comparable to those 
performed by a skilled musculoskeletal radiologist with more 
than 10 years of experience. However, limitations of this study 
include a retrospective study design; a relatively small sample 
size, which means that statistically meaningful differences may 
not have been detected28); the different pre-needling size of 
calcific deposits between groups; and uncalculated volumes of 
calcific deposits. Thus, prospective studies should involve, for 
instance, investigating the volumetric changes in calcific deposits 
over a follow-up period of at least one year so that a more accu-
rate comparative analysis can be performed using our data.

Conclusion

We conclude that US-guided needle decompression with 
subacromial steroid injection, as an ideal treatment method for 
calcific tendinitis of the rotator cuff, can be performed with good 
clinical outcomes at not only the radiology department but also 
the orthopedic department.
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