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Abstract
Purpose  To evaluate the surgical outcomes of arthroscopic removal of intraosseous deposits in patients with intraosseous 
calcific tendinitis of the rotator cuff.
Methods  This study involved a retrospective review of 96 patients operated on from 2004 to 2019. Patients were divided into 
two groups according to the location of calcific deposits. Group I had pure tendinous involvement (n = 71), and Group II had 
tendinous and intraosseous involvement (n = 25). The mean follow-up time was 6.4 ± 3.9 years. There were 71 patients (46 
women, 25 men) in Group I, and the mean age was 49.3 ± 8.2 years (range 30–65 years). In group II, there were 25 patients 
(18 women, 7 men); the mean age was 47.3 ± 11.2 years (range 28–70 years).
Results  The mean preoperative VAS pain score was 8.8 ± 1.4 in Group I compared to 9.5 ± 0.5 in group II (p = 0.017). The 
median preoperative Constant and Oxford scores were 42 (20–65) and 22 (8–34) in Group I and 25.5 (22–46) and 10 (8–16) 
in group II, respectively (p < 0.001). There was no difference in postoperative pain scores (Group I: 0.7 ± 1.6 and group II: 
0.5 ± 0.6, p = 0.926), Constant scores [Group I: 100 (80–100) and group II: 100 (90–100), (n.s).] and Oxford scores [Group 
I: 48 (28–48) and group II: 46.5 (4–48), (n.s.)] between the two groups. The number of preoperative injections was higher 
in Group II (p = 0.05). There was no correlation between the size of the soft tissue calcific deposit and the preoperative pain, 
Constant, and Oxford scores (n.s.).
Conclusion  Arthroscopic debridement of calcific tendinitis with intraosseous involvement is a safe and effective treatment 
method similar to that of pure tendinous involvement.
Level of evidence  III.

Keywords  Calcifying tendinitis · Arthroscopy · Intraosseous calcifying tendinitis · Intratendinous calcifying tendinitis · 
Rotator cuff · Calcific tendonitis

Introduction

Rotator cuff calcific tendinitis is an inflammatory process 
associated with severe pain and disability of the shoulder. 
While inflammation is generally limited to the tendon, it may 
seldom extend to the adjacent bone, further complicating 
the problem. This osseous involvement may manifest itself 
as intraosseous calcific deposits, cortical destruction, bone 
marrow edema, or osteolytic lesions in the humeral head at 
the insertion site of the affected tendon [29]. Clinical detec-
tion of osseous involvement is crucial not only to plan treat-
ment but also to prevent overtreatment due to misdiagnoses 
such as possible bone tumors and infection [18, 21, 30].

It has been 10 years since the first series on arthroscopic 
treatment of calcifying tendinitis of the rotator cuff with 
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osseous involvement was reported [30]. Although series on 
tendinous calcific tendinitis have been published after this 
study, the majority of papers demonstrating osseous exten-
sion are case reports. [4, 17, 25, 26, 31]. Thereafter, no new 
series has been published on this rare entity to the best of our 
knowledge. Additionally, there is a knowledge gap regarding 
the clinical importance of intraosseous involvement. It is 
not clear whether these two pathologies differ clinically and 
require different treatments or surgical indications.

In the current study, it was aimed to evaluate the surgical 
outcome of the arthroscopic removal of intraosseous depos-
its from individuals with intraosseous calcific tendinitis with 
a greater number of patients and a longer mean follow-up 
time. We hypothesized that patients with osseous involve-
ment would have higher preoperative pain, lower preopera-
tive functional scores, would present with more extensive 
tendon defects after debridement, would require more com-
plex repair than patients with pure tendinous involvement 
and would benefit from arthroscopic debridement as much as 
patients with pure tendinous involvement in the postopera-
tive long-term follow-up.

Materials and methods

The study protocol was approved by the Institutional Review 
Board of Koc University, Istanbul, Turkey (ID number 
2019.208.IRB1.031).

A chart review of patients who underwent surgery due 
to calcific tendinitis of the rotator cuff between March 2004 
and May 2019 was performed. One hundred eighteen shoul-
ders of 116 patients were identified for further analyses.

Inclusion and exclusion criteria are given in Fig. 1. After 
excluding 1 deceased patient, 3 patients who did not want to 
participate in the study, 8 patients who were lost to follow-
up, and 8 patients with a short follow-up, 98 shoulders of 
96 patients were available for an evaluation. Of these 96 
patients, 64 (66.6%) were women and 32 (33.4%) were men, 
with a median age of 48 years (range 28–70 years). The right 

shoulder was affected in 63 patients; the left shoulder, in 33 
patients; and both shoulders, in 2 patients.

Patients were divided into two groups according to the 
location of calcific deposits. There were 72 shoulders of 71 
patients (46 women, 25 men) in Group I, with pure tendi-
nous involvement; the mean age was 49.3 ± 8.2 years (range 
30–65 years). Calcifications were localized at the supraspi-
natus in 34 shoulders of 33 patients, the infraspinatus in 22 
patients, the subscapularis in 12 patients, and the teres minor 
in 4 patients. The mean time between the onset of symptoms 
and surgery was 9.7 ± 10.4 months (range 3–72 months). In 
Group II, with tendinous and osseous involvement, there 
were 26 shoulders of 25 patients (18 women, 7 men); the 

Fig. 1   Inclusion and exclusion criteria of the study

Fig. 2   A patient with tendinous and osseous involvement in calcific 
tendinitis of the rotator cuff. The magnetic resonance image clearly 
demonstrates intraosseous involvement
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mean age was 47.3 ± 11.2 years (range 28–70 years). The 
mean time between the onset of symptoms and surgery was 
7.2 ± 4.5 months (range 3–18 months) (Fig. 2).

Surgery was indicated in patients with refractory persis-
tent pain despite 3 months of conservative treatment. In the 
preoperative physical examination and radiological evalu-
ations, none of the patients had a loss of range of motion 
and concomitant full-thickness rotator cuff tears or sympto-
matic acromioclavicular or glenohumeral osteoarthritis. The 
median preoperative symptomatic duration was 9 months 
(range 3–72 months). The patients received different nonop-
erative treatments, including nonsteroidal anti-inflammatory 
drugs, at least one subacromial injection, and physical ther-
apy exercises during the preoperative symptomatic period. 
The outcome scores were also compared according to the 
type of repair of the tendinous defect after removing the 
deposit, namely, the side-to-side suture or single/double-row 
repair technique.

Radiographic evaluation

Preoperative radiographs and magnetic resonance imaging 
(MRI) results were assessed. In the preoperative evaluation 
process, the size of calcific deposits was measured using the 
longest axis on radiographs. The size of the intraosseous 
lesion was not measured. Radiographs were also taken on 
the first postoperative day to ensure that no remnants were 
left and at the last follow-up to rule out recurrence. Intraos-
seous calcification was defined with MRI as bone edema 
or cortical erosion adjacent to a soft tissue deposit or in the 
humeral head [1, 6, 9, 14].

Surgical technique

All patients were operated on arthroscopically by the same 
surgeon in a beach-chair position under general anesthesia 
and interscalene block. After intraarticular examination, the 
interval (biceps tendon) was marked using a No: 0 polydi-
oxanone suture (PDS) before scoping the subacromial area. 
The deposit was localized with a 20-gauge spinal needle 
percutaneously under arthroscopic visualization. Excision 
was completed with a shaver, curette, and synovial resec-
tor. Fluoroscopy was used to verify complete removal. The 
rotator cuff defect was repaired with side-to-side suturing 
when there was no footprint involvement (n = 37), with the 
single-row technique when the defect was located at the 
footprint and was below 2 cm (n = 23), or with a double-
row transosseous equivalent technique when the defect was 
located at the footprint and was larger than 2 cm (n = 38) 
[8]. Acromioplasty was performed in patients with single- or 
double-row rotator cuff repair (n = 61), and coracoacromial 
ligament release without acromioplasty was performed in 
patients with side-to-side repairs (n = 37). In four patients 

in Group II, with a mean defect size of 13.8 ± 8.2 mm, addi-
tional interventions were required to manage the defect. An 
oversized metallic anchor (Arthrex Co., Ltd., Naples, Flor-
ida, USA) was used in two patients, and a cancellous allo-
graft (10 cm3 and 30 cm3) was required in two patients to 
fill the gap. All shoulders were placed in an arm sling with 
an abduction pillow after surgery. All patients were included 
in a standardized hospital or home-based rehabilitation pro-
gram after surgery. The rehabilitation regimen consisted of a 
protection phase with an arm sling allowing tabletop activi-
ties in the first 4 weeks. Range of motion exercises started 
at 4–6 weeks, and advanced strengthening exercises started 
after 8–10 weeks. For at least 6 months after surgery, full 
return to sports and strenuous labor was restricted [7].

Follow‑up evaluation

The overall mean follow-up time was 6.8 ± 3.7  years; 
the mean follow-up times for Group I and Group II were 
6.9 ± 3.7 years and 6.7 ± 3.7 years, respectively. Clinical and 
radiographic follow-up was performed. Preoperative and 
postoperative clinical functional scores were determined 
with Constant and Oxford shoulder scoring [10, 11]. A ten-
point visual analog scale (VAS) was used to assess pain. 
Functional clinical scoring was performed before and after 
the operation. Follow-up was performed blindly without 
knowing whether intraosseous involvement was present.

Statistical analysis

Statistical analysis was performed using SPSS 21.0 
(IBM Corp., Armonk, NY, USA). The variables were inves-
tigated using visual and analytical methods to determine 
whether they were normally distributed. Demographic data 
and patient characteristics were reported using descrip-
tive statistics (mean and standard deviation or median and 
interquartile range or percentages). The Mann–Whitney U 
test was used to compare differences between nonnormally 
distributed variables. While investigating the associations 
between nonnormally distributed and/or ordinal variables, 
the correlation coefficients and their significance were calcu-
lated using the Spearman test. The chi-square test was used 
to compare the proportions in different treatment groups. 
Post hoc power analysis was calculated where a sample 
size of 96 patients would provide 94.8% power with a 5% 
significance level on any differences between the study 
groups. A 5% type-I error level was used to infer statistical 
significance.
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Results

The demographic data of the patients are summarized in 
Table 1.

The two groups were homogeneously distributed in 
terms of age, sex, and follow-up time (n.s.). Preoperative 
pain scores were higher in Group II (p = 0.017). Preopera-
tive Constant (p < 0.001) and Oxford scores (p < 0.001) were 
higher in Group I. There was no difference in postoperative 
pain scores (n.s.) or Constant (n.s.) and Oxford (n.s.) scores 
between the two groups. There was no difference between 
the two groups in terms of the time between the onset of 
symptoms and the time of surgery (n.s.). The number of 
preoperative injections was higher in Group II (p = 0.05).

The mean size of soft tissue calcification was similar 
between the groups (n.s.). There was no correlation between 
the size of the soft tissue calcific deposit and preoperative 

pain scores, Constant scores, or Oxford scores of the patients 
(n.s.) (Table 2).

While 23 of the shoulders in Group II had tendinous 
calcification and multiple lobules, the remaining 3 were 
radiolucent and heterogeneous. On preoperative MRI, 
there was intraosseous calcification in the greater tuber-
osity with adjacent bone edema in 21 (80.7%) shoulders, 
cortical bone erosion in 24 (92.3%) shoulders, and diffuse 
bone edema in the humeral head in 10 (38.4%) shoulders 
of Group II patients.

Calcific deposits were completely cleared in all but four 
patients. These four patients were in the pure tendinous 
involvement group, and one required side-to-side repair. 
The postoperative pain, constant and Oxford scores of 
these four patients were 0 (0–1), 100 (90–100), 46, and 
5 (28–48), respectively. In shoulders with multitendon 
involvement, repairs requiring an anchor (single- or dou-
ble-row) were more frequent than those in shoulders with 

Table 1   Patient demographics and data of preoperative variables

Note. Both groups were homogenous with regard to age, gender, length of symptomatic period, size of deposits
a The number of injections were significantly higher in the osseos involvement group

Group I: pure tendinous involvement Group II: tendinous and osseos involvement

No. of patients Median (range) Mean ± SD No. of patients Median (range) Mean ± SD p value

Total 71 25
Female/male 46/25 18/7
Right/left 46/26 18/8
Age (year) 50 (30–65) 49.3 ± 8.2 45 (28–70) 47.3 ± 11.2 (n.s.)
Symptomatic period (months) 8 (3–72) 9.7 ± 10.4 6.5 (3–18) 7.2 ± 4.5 (n.s.)
Number of injections 1 (0–3) 1 (0–4) 0.050a

Follow-up (years) 6.2 (2–16.2) 6.9 ± 3.7 5 (2.2–13.7) 6.7 ± 3.7 (n.s.)
Size of deposit (mm) 15 (6–35) 15.3 ± 6.1 15.5 (8–30) 15.7 ± 5.1 (n.s.)

Table 2   Comparison of 
preoperative and postoperative 
functional outcomes of both 
groups

Note. Both groups were homogenous with regard to postoperative pain score on visual analogue scale, 
postoperative Constant and Oxford score
a Preoperative pain score on visual analogue scale were significantly higher in the osseos involvement 
group, the preoperative Constant and Oxford scores were significantly lower in the osseos involvement 
group

Group I: pure tendinous involvement 
(N = 71)

Group II: tendinous and osseos involvement 
(N = 25)

Median (range) Mean ± SD Median (range) Mean ± SD p value

Pain score on Visual Analogue Scale
 Preoperative 9 (2–10) 8.8 ± 1.4 10 (8–10) 9.5 ± 0.5 0.017a

 Postoperative 0 (0–9) 0.7 ± 1.6 0 (0–2) 0.5 ± 0.6 (n.s.)
Constant Score
 Preoperative 42 (20–65) 41.7 ± 1.1 25.5 (22–46) 26.4 ± 1  < 0.001a

 Postoperative 100 (80–100) 97.6 ± 0.5 100 (90–100) 98 ± 0.6 (n.s.)
Oxford Score
 Preoperative 22 (8–34) 19.9 ± 0.7 10 (8–16) 10.3 ± 0.3 < 0.001a

 Postoperative 48 (28–48) 45.4 ± 0.7 46.5 (4–48) 46.5 ± 0.2 (n.s.)
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single tendon involvement (p = 0.044). The preoperative 
number of injections (p = 0.022) was lower and preopera-
tive Constant scores (p = 0.019) were higher in the side-
to-side repair group than in the group receiving single- or 
double-row repair with the anchor (Fig. 3).

Discussion

The most important finding of this study is that the preopera-
tive pain and functional scores of patients exhibiting rotator 
cuff calcific tendinitis with intraosseous involvement were 
worse than those of the pure tendinous involvement group, 
but after arthroscopic debridement and repair, clinical out-
comes were similar in both groups. To our knowledge, this 
is the largest cohort analyzing the clinical and radiological 
results of arthroscopic treatment of rotator cuff calcific tend-
initis with intraosseous involvement.

Since the primary diagnosis of all patients was calcific 
tendinitis, the differential diagnosis of those with osseous 
involvement was also facilitated. Tendinous calcific tendini-
tis of the rotator cuff was first reported by Hayes et al. [16], 
and osseous involvement was reported as a case report [14, 
20, 30]. Apart from the series that we previously published 
in 2009 with five patients, Klontsaz et al. reported a series 
of ten patients with intraosseous extension. They reported 
results of ultrasound-guided percutaneous irrigation [20]. 
To our knowledge, patient series with osseous involvement 
are very limited in the literature. This is the largest patient 
cohort reporting results of intraosseous involvement com-
pared with intratendinous involvement.

In the previous study, there was no difference between 
the two groups in terms of preoperative pain and functional 
(Constant) scores or the number of preoperative injections 
(n.s). The mean size of soft tissue calcification was larger 
in the intraosseous involvement group. There was no cor-
relation between the size of the calcific deposit and the 

preoperative pain and Constant scores of the patients [30]. In 
the current study, preoperative pain (p = 0.017) was higher, 
Constant scores (p < 0.001) were lower, and preoperative 
injection numbers (p = 0.05) were higher in the intraosseous 
involvement group. The mean size of soft tissue calcification 
was similar between the groups (n.s.). The main reasons for 
this difference may be associated with the higher number 
of patients and longer follow-up. While the previous series 
comprised 5 patients of intraosseous involvement among 
30 patients with a mean 38-month follow-up, in the current 
study, the mean follow-up time was doubled, and the cohort 
included 25 patients of intraosseous involvement among 96 
patients (98 shoulders).

There is no consensus in the literature on the standard 
approach to be used in the surgical treatment of calcific tend-
initis. There is no consensus on whether all deposits should 
be removed, whether the tendon defects should be repaired, 
how those tendon defects should be repaired (side-to-side 
sutures, single row or double row), and what would be the 
method or the approach to intraosseous involvement [5]. Ark 
et al., in their study of 23 patients, detected residual calcific 
deposits radiographically in 12 patients; however, pain relief 
was achieved in all of them, and the authors reported that 
repair of the defects was not necessary [2]. On the other 
hand, Jerosch et al. argued that the deposits should be com-
pletely removed, while defects occurring after removal did 
not necessarily need to be repaired [19]. Porcellini et al., 
however, in their study with 63 patients with rotator cuff cal-
cific tendinitis treated with arthroscopy, recommended that 
the calcific deposits be completely removed and the defect 
be repaired, and they believed that the dimensions of the 
residual calcifications and Constant scores were inversely 
related [28]. In the current series, in 94 of 98 (95.9%) shoul-
ders, complete removal of the calcific deposits was achieved, 
and a significant change in postoperative pain and functional 
scores was detected. We recommend the complete removal 
of bursal side deposits and the repair of tendon defects with 
appropriate methods.

Klontzas et al. investigated the functional scores of rota-
tor cuff calcific tendinitis with osseous involvement treated 
with USG-guided percutaneous irrigation, and they sug-
gested that intraosseous involvement should be handled as 
a distinctive form of the disease in contrast to pure tendinous 
involvement [20]. In addition, Maier et al. reported that the 
differences in the intra- and interobserver reliabilities of 
the different classification systems using radiographs and 
CT scans were statistically insignificant [24]. Intraosseous 
involvement should be classified as a separate pattern. New 
classification systems can be developed with a full under-
standing of the mechanism of calcific tendinitis pathogen-
esis with various molecular and gene mRNA sequencing 
analysis studies. Moreover, the new classification system can 
also be developed by considering the scapular and acromial 

Fig. 3   A patient with tendinous and osseous involvement. After the 
tendinous part of the lesion was removed, the adjacent osseous lesion 
became apparent
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morphology, which can also play a role in the pathogenesis 
of rotator cuff calcific tendinitis [3].

The necessity of removing the intraosseous deposit in the 
surgical treatment of calcific tendinitis is still under debate 
[12, 13, 22, 23, 27]. Although the results in the previous 
series were generally successful, they show a range of satis-
faction rates. Porcellini et al. established a strong correlation 
and recommended the entire removal of residual calcium 
deposits causing persistent pain. They found that arthro-
scopic removal of deposits and debridement of the resid-
ual lesion improved Constant scores in calcific tendinitis 
patients with and without osseous extension [28]. However, 
Klontzas et al. found that the outcomes were significantly 
less favorable in the intraosseous extension group. Klontzas 
observed no changes for the intraosseous group in terms of 
mean improvement scores after ultrasound-guided percuta-
neous irrigation treatment during a 1-year follow-up [20]. 
In contrast, a significant improvement in outcomes after 
surgical debridement was determined. These differences 
may occur due to the treatment method selected. Arthro-
scopic removal of intraosseous and intratendinous deposits 
in patients with intraosseous involvement appears to be as 
safe and effective as arthroscopic removal of intratendinous 
deposits in patients of only tendinous involvement.

Certain measures have been taken to interpret the data 
accurately and avoid the ceiling effect. This was done by 
choosing the Constant score, a validated scoring system 
that has often been used in similar studies. The Constant 
score was also preferred as the evaluation method that was 
used in the previous published series to determine the func-
tional score. The postoperative median Constant score was 
100, similar to the current study. In addition, Oxford scor-
ing, which is a widely preferred and validated scale among 
shoulder scoring systems, was also used to determine func-
tional results. Oxford scores also show that postoperative 
functional scores are at the upper limit. Similar results of 
postoperative pain scoring were also obtained. We, there-
fore, believe that we successfully used the combination of 
previously validated and supported surveys to prevent ceil-
ing effects.

This study should be evaluated considering its limitations. 
It was not possible to record the size of the intraosseous 
deposit or the bone defect after debridement. Larger involve-
ment may be associated with worse clinical outcomes, 
whereas smaller affected areas may be similar to those with 
tendinous involvement. A reliable method is required to 
measure preoperative intraosseous involvement. Another 
limitation is the use of subjective scores in evaluating func-
tional results. For the functional assessment of functional 
results, the Constant score was used most often for the moni-
toring of shoulder patients, and the VAS employed for pain 
assessment. In addition to the Constant score, the Oxford 
shoulder score was also used in the functional evaluation, 

unlike the previous study [30], and results similar to the 
Constant score results were obtained with the Oxford score.

More work is required to understand the differences in 
intraosseous and intratendinous involvement regarding the 
underlying pathophysiology and clinical outcomes. We 
believe that this study will contribute to the current knowl-
edge regarding these pathologies and possible outcomes, 
particularly intraosseous calcific tendinitis. Our results sup-
port the surgical treatment of calcific deposits recalcitrant to 
conservative methods, regardless of the involvement pattern.

Conclusions

Arthroscopic debridement of calcific tendinitis with intraos-
seous involvement is a safe and effective treatment method 
similar to that of pure tendinous involvement.
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