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Abstract

Background: Calcifying tendinitis (CT) is an enigmatic lesion with several obscure aspects and it is a common disorder of the upper
extremity characterized by the presence of calcifications in rotator cuff tendons and synovial tissues. In this study, we aimed to review
the demographic and clinical characteristics, as well as radiologic and treatment history in CT patients who were referred with shoulder
pain.

Methods: In this cross-sectional study, a total of 146 patients who were referred with a shoulder CT were included. The definitive
diagnosis was based on a combination of plain radiograph and magnetic resonance imaging (MRI). A predesigned independent t test
was used to capture demographic and clinical data, as well as radiologic and treatment histories, and a chi-square test was utilized to
assess the statistical correlation between qualitative variables.

Results: The median age of the patients was 42.5 years. The female to male ratio was 2.3 to 1. The complaint of restricted shoulder
movement was recorded in 107 (73.3%) patients and more frequently in women (p = 0.042). Night pain was present in 109 (74.7%)
patients. The current and previous diagnoses matched in 36.1% (13 out of 36) of patients who only had MRI and in 63.6% (35 out of 55)
patients who had both MRI and plain radiograph with them. Supraspinatus tendon was the main site of calcified deposition 65% (95 out
of 146).

Conclusion: CT is frequent at the age of around 40 and in the female gender. The diagnosis should be based on a combination of
radiography and MRI and not based on MRI alone. The efficacy of different conservative treatments remains to be unwrapped.
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Introduction

Calcifying tendinitis (CT) of the shoulder is a common
disorder of the upper extremity characterized by the pres-
ence of calcifications in rotator cuff tendons and synovial
tissues. The calcific component is ge nerally comprised of
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calcium hydroxyapatite in crystalline or amorphous presen-
tation (1). The incidence of CT varies between 2.7% and
20% in the asymptomatic population. The majority of pa-
tients are aged 30 to 50 years. Women are reported to be
more affected (2). Although it has been associated with a

1What is “already known” in this topic:

Calcific tendinitis is frequent at the age of around 40 and in the
female gender. it is a common disorder of the upper extremity
characterized by the presence of calcifications in rotator cuff
tendons and synovial tissues.

— What this article adds:

Calcific tendinitis diagnosis should be based on a combination
of radiography and MRI and not based on MRI alone. The
efficacy of different conservative treatments remains to be
unwrapped.
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degenerative process, the exact etiology of CT remains un-
known (3). The clinical picture is highly variable and in-
cludes asymptomatic patients, patients with chronic pain,
and patients with acute painful crises (4). Plain radiograph,
magnetic resonance imaging (MRI), and ultrasonography
are widely used for the detection of calcific deposits and the
diagnosis of CT (5).

Treatment varies from monitoring in asymptomatic pa-
tients and conservative management as the initial treatment
of symptomatic patients. Arthroscopic debridement of the
deposit and open surgery are the subsequent therapeutic
choices in patients with progressive disability and where
conservative treatments fail to improve symptoms (5, 6).
Several conservative treatments have been introduced for
CT, including nonsteroidal anti-inflammatory drugs
(NSAIDs), physiotherapy, electrotherapies such as extra-
corporeal shock wave, anti-inflammatory radiotherapy, ul-
trasound-guided needling, and corticosteroid therapy (7-9).
However, the best choice of conservative treatment for CT
remains controversial (5).

Since symptomatic CT is a debilitating condition with a
significant socioeconomic impact and work absenteeism,
further research are required regarding its epidemiology,
clinical characteristics, imaging study, and optimal treat-
ment.

The goal of this study was to examine the clinical and
demographic parameters, as well as the imaging and treat-
ment histories of CT patients referred to our institute's
shoulder clinic.

Methods

This cross-sectional study was approved by the review
board of our institute and written informed consent was ob-
tained from patients before they participated in the study.
In a cross-sectional design, patients with a confirmed diag-
nosis of symptomatic calcifying tendinitis who were re-
ferred to the shoulder clinic of our university hospital be-
tween 2016 and 2019 were included, and the associated
data were recorded in a predesigned checklist. Although
many patients already had plain radiographs at the referral
session, in the majority of cases 86% (125 cases), only 1
radiographic view (mainly anteroposterior) was present.
For this reason, new radiographs were obtained for all pa-
tients in all 3 standard views (anteroposterior, axillary, and
true lateral scapular). Moreover, many patients already had
an MRI with them. However, as our center is a referral cen-
ter for shoulder injuries and the patients were referred from
all over the country, the MRIs were obtained with different
scanners ranging from 0.28 to 3 Tesla. Moreover, MRI re-
sults were reported by different radiologists and the major-
ity of them (71%) (n = 103 cases) were not even musculo-
skeletal radiologists. For these reasons, all the MRIs were
also repeated to be performed by the same machine. The
definitive diagnosis was based on a combination of plain
radiographs and MRI. In this respect, both the plain radio-
graphs and MRI were seen by a musculoskeletal radiologist
and an orthopedic shoulder surgeon. If the diagnosis of CT
was made by both observers, the case was included. In case
the diagnosis of the 2 observers did not match, it was dis-
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cussed by the 2 observers to reach a consensus. If the ob-
servers did not agree on a diagnosis, the case was excluded
from the study. After excluding other problems such as tu-
mors and other shoulder certain diagnoses, a total of 146
participants were assessed in the study (10).

The checklist included demographic and clinical infor-
mation, as well as radiologic and treatment history. The
clinical information included the symptom duration, his-
tory of clinical examination, history of trauma, presence of
night pain, and complaint of restricted shoulder movement.
The radiologic information comprised of the history of
plain radiographs or MRI before the referral, and the his-
tory of diagnosis (CT, rotator cuff tear, both or none). The
location of calcification was identified on the plain radio-
graphs and categorized into 4 subsets, including suprasp-
inatus (SSP), subscapularis (SSC), infraspinatus (ISP), and
teres minor (TM). The treatment information included the
choice of conservative modality that was used for the sub-
sidence of pain.

Statistical Analysis

SPSS for Windows Version 16 was used for the statistical
analysis of the data. Descriptive data were provided as
mean =+ standard deviation or number and percentage. A
comparison of the mean age between different groups was
done with an independent t test. A chi-square test was used
for the evaluation of the statistical association between
qualitative variables. P < 0.05 was considered significant.

Results

A total of 146 patients with a confirmed diagnosis of
shoulder CT were evaluated. The mean age of the patients
was 42.8 £ 8.9 years (range, 28-66 years). The median age
of the patients was 42.5 years. The study population in-
cluded 44 (30.1%) men and 102 (69.9%) women. Accord-
ingly, the female to male ratio was 2.3 to 1. The mean age
of the patients was not significantly different between male
and female patients (p = 0.718). The dominant and non-
dominant shoulders were involved in 83 (56.8%) and 63
(43.2%) patients. The mean duration of symptoms was 7.9
+ 0.4 months (range, 1-36 months). The mean duration of
symptoms was not significantly different between men and
women (p = 0.627). A total of 92 (63%) patients had a his-
tory of clinical evaluation. History of trauma was noticed
in 55 (37.7%) cases. The complaint of restricted shoulder
movement was recorded in 107 (73.3%) patients, signifi-
cantly more frequent in the female population (p = 0.042).
Night pain was present in 109 (74.7%) patients. The pres-
ence of night pain was not significantly different between
men and women (p = 0.399). The clinical and demographic
characteristics of male and female patients are compared in
Table 1.

A total of 34 (23.3%) patients already had a plain radio-
graph of the affected shoulder with them; 36 (24.6%) pa-
tients only had an MRI of the affected shoulder with them;
55 (37.7%) patients had both plain radiograph and MRI of
the involved shoulder along; 21 (14.4%) patients had no
imaging modality with them. In total, the historical radiol-
ogy report included the diagnosis of CT alone in 10 (11%)
patients, the diagnosis of rotator cuff tear alone in 31
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Table 1. Comparison of demographic and clinical characteristics between male and female patients with calcifying Tendonitis

Variable Male patients Female patients P-value
(n=44) (n=102)
Age (year) 43.1849.5 42.6+£8.7 0.718
Hand dominancy
Dominant 26 (59.1) 57 (55.9) 0.428
Non-dominant 18 (40.9) 45 (44.1) 0.428
Symptom duration (month) 8.245.8 7.843.6 0.627
History of trauma
Positive 17 (38.6) 38 (37.3) 0.499
Negative 27 (61.4) 64 (62.7) 0.499
ROM restriction
Positive 27 (61.4) 80 (78.4) 0.042
Negative 17 (38.6) 22 (21.6) 0.042
Night pain
Positive 34 (77.3) 75 (73.5) 0.399
Negative 10 (22.7) 27 (26.5) 0.399
Data are presents as mean = SD or number (%). P <0.05 is considered significant. ROM: range of motion.
Table 2. Radiology report in CT patients who had an MRI with or without radiograph
Radiology report Only MRI MRI+Radiograph Total
CT 4 (11.1%) 6 (10.9%) 10 (11%)
Partial or complete RCT 12 (33.3%) 19 (34.5%) 31 (34.1%)
CT & RCT 18 (50%) 27 (49.1%) 45 (49.5%)
None 2 (5.6%) 3 (5.5%) 5(5.5%)
Total 36 (100%) 55 (100%) 91 (100%)

CT:calcific tendinitis, RCT:rotator cuff tear

(34.5%) patients, both CT and rotator cuff tear in 45
(49.5%) patients, and none in 5 (5.5%) cases. The tear was
reported as partial in 71 (93.4%) cases and complete in 5
(6.6%) cases. Previous radiology report in patients who had
an MRI with or without a radiograph is summarized in Ta-
ble 2.

Based on our evaluation, the diagnosis was CT alone in
117 (80.1%) cases and CT in association with rotator cuff
tear in 29 (19.9%) cases. From a total of 91 patients who
already had an MRI report with them, the current and pre-
vious diagnoses matched in 36.1% (13 out of 36) of patients
who only had an MRI and in 63.6% (35 out of 55) patients
who had both MRI and plain radiograph with them.

Based on our radiologic evaluation, SSP was the main
site of calcified deposition that was seen in 95 (65%) cases.
The calcific deposit in ISP, SSC, and TM were seen in 42
(28.7%), 33 (22.6%), and 7 (4.8%) cases, respectively. In
31 (21.2%) cases, the calcific deposit was seen in 2 regions
(multifocal calcifications). No significant association was
found between the number of calcification foci and the
presence of night pain (p = 0.268) or complaint of restricted
movement (p = 0.449).

NSAID consumption was recorded in 116 (79.5%) pa-
tients. A total of 115 (78.8%) patients had a history of phys-
iotherapy. The mean number of physiotherapy sessions was
21.8 + 10.8 (range, 10-50 sessions). A total of 33 (22.6%)
patients had a history of corticosteroid injection. Thirteen
(8.9%) patients had a history of hyaluronic acid injection.
History of cupping therapy, ozone therapy, and leeching
therapy was also recorded in 26 (17.8%), 7 (4.8%), and 8
(5.5%) patients, respectively.

Discussion

In this study, we reviewed the demographic and clinical
features, as well as imaging and treatment history in shoul-
der CT patients who were referred to our center. Based on

the results of the present study, the median age of the pa-
tients was 42.5 years, and the disease was 2.31 times more
frequent in women. The night pain and complaint of re-
stricted shoulder movement were present in the majority of
cases. Complaint of restricted shoulder movement was sig-
nificantly more in women. At the entrance, 23.3%, 24%,
and 37.7% of patients already had a plain radiograph, MRI,
or both, respectively. In patients whose diagnosis was
based solely on MRI, the rate of the wrong diagnosis was
much higher than in patients whose diagnosis was based on
both MRI and radiography (63.9% vs 36.4%). The main
site of calcific localization was SSP (65%). Several types
of conservative treatment, including conventional medi-
cine, were used for the treatment of CT.

Based on the previous epidemiologic studies, CT is
mostly presented at the age of 30 to 60 years. The median
age of patients in the current study was 42.5 years, which
was consistent with earlier investigations (5). Besides, CT
has been found to more frequently affect women (11). The
frequency of women was considerably more in the present
study as well. Supraspinatus tendon has also been reported
as the most common localization of calcific deposition,
with an incidence of 51.5% to 90% of cases (12, 13). Sim-
ilarly, the main localization of calcification in the present
series was SSP that was detected in 65% of cases. The prev-
alence of multifocal calcific deposits is 8% to 28.2% in pre-
vious investigations (5, 14) and 21.2% in the present study,
which were also comparable. Shoulder pain, which may or
may not be linked with shoulder movement restriction, is
the most common clinical sign of CT (15). Pain and com-
plaint of shoulder movement restriction were the most clin-
ical picture in the current report as well. We did not observe
any significant association between numbers of calcifica-
tion and the night pain or complaint of shoulder movement
restriction. Repetitive trauma has been acknowledged as a
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CT predisposing factor (16). A history of trauma was no-
ticed in 37.7% of patients in the current series.

The pain level and age of the shoulder CT patients closely
resemble rotator cuff tears (17-19). Thus, the differential
diagnosis of CT and rotator cuff tear is challenging. More-
over, CT might be associated with rotator cuff tears in many
cases. Jim et al evaluated the coexistence of CT and rotator
cuff tear by arthrography in 81 patients who presented with
shoulder pain. In 22 (27.1%) patients, a partial or complete
rotator cuff tear was detected. They concluded that the co-
existence of CT with rotator cuff tear is common, particu-
larly in older patients (20). The CT was associated with ro-
tator cuff tear in 19.9% of patients of the current series.

In a considerable number of patients in whom the previ-
ous diagnosis was based on MRI alone (38.7%), the diag-
nosis was partial or complete rotator cuff tear. However,
after our in-depth evaluation using both plain radiographs
and MRI, they were diagnosed as CT (Figs. 1 and 2). This
rate of inconsistency supports the inaccuracy of sole MRI-
based diagnosis of CT. Although MRI provides excellent
soft-tissue visualization and allows for multiplanar imaging
study with high resolution, it is not recommended for the
diagnosis of CT, as the hypointense appearance of calcific
deposits in MRI makes them difficult to be reliably distin-
guished from artifacts (21). Accordingly, the diagnosis of
CT should be based on a combination of plain radiograph
and MRI and should not be based on MRI alone. Radiog-
raphy is the most practical modality for the diagnosis of CT
(22,23) and MRI could only be used as an adjunct diagnos-
tic approach (23). Furthermore, MRI should be performed
using high-tesla scanners and analyzed by two observers (1
musculoskeletal radiologist and 1 shoulder surgeon) to get
a trustworthy diagnosis. A variety of conservative treat-
ments have been introduced for the treatment of CT, and
the extent of these treatments is on the increase (5). Re-
cently, autologous platelet-rich plasma (PRP) therapy and
other new treatments have also been introduced as a choice
of conservative treatment in CT and other orthopedic prob-
lems (24-26). However, the results of the majority of these
treatments seem to be conflicting, and further studies are
needed to reach a consensus regarding the optimal con-
servative treatment for CT (5). A considerable number of
patients in the present study experienced traditional medi-
cine, such as leeching, cupping, and ozone therapy. Even
so, the efficacy of these treatments in the management of
CT is not approved.

There were certain limitations to this study that should be
mentioned. The patient occupation, which could be linked
to the occurrence of CT, was not documented in this study.
Furthermore, because this was a single-center study, the re-
sults may not be generalizable.

Conclusion

Calcifying tendinitis is a prevalent upper extremity dis-
order at the age of around 40 years, mostly in women. It
could be associated with debilitating pain and complaint of
restricted shoulder movement. A mix of plain radiographs
and MRIs should be used to make the diagnosis, as an MRI
alone could lead to a misdiagnosis. Furthermore, in a sig-
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Fig. 1. MRI of 37 y/o female with Rt shoulder pain since Smonth ago
who was treated as bursitis

Fig. 2. After 5 months anteroposterior shoulder x-ray for the first time
was taken and calcify tendonitis was obviously seen

nificant number of patients, low tesla MRI or MRI interpre-
tation by an unqualified person result in an incorrect diag-
nosis. More research on the best conservative treatment op-
tions, including traditional medicine, is required.
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