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Intra-articular findings in
shoulder joints affected by
calcific tendinitis

Past studies on surgery for calcific ten-
dinitis of the shoulder considered extra-
articular pathologies as secondary find-
ings associated with the disease prompt-
ing surgery. Anatomic structures poten-
tially affected by calcific tendinitis in-
clude the acromion, the acromioclavic-
ular (AC) joint, the bursa, rotator cuff,
synovia, capsule, long head of biceps ten-
don, and the chondral layer of the gleno-
humeral (GH) [19] joint.

Introduction

The reported incidence of calcific ten-
dinitis of the shoulder ranges from 2.7
to 22.0% in routine clinical and radio-
graphic examinations [25]. About 80%
of calcified deposits are located in the
supraspinatus tendon[16]. Althoughcal-
cific tendinitis is a common finding, its
causes, etiology, and pathogenesis re-
main unknown [12]. In 2007, Harvie
et al. reported that 66 of 102 patients
with calcific tendinitis of the GH joint
suffered from thyroid dysfunction or dis-
turbances in estrogen metabolism [10].
Apart from systemic diseases, repetitive
overhead physical activity is widely re-
garded as a risk factor of tendon cal-
cification, although this was refuted by
Sansone et al. in a recent study of 199 fe-
male cashiers and 304 controls [23].

Although impingement or hooked
acromia were widely presumed to be
risk factors, they did not individually
contribute to the risk of calcific tendinitis
of the supraspinatus tendon in several

studies [13, 14, 21]. Furthermore, the
degree of pain and impairment of shoul-
der function were not related to the
extent of the calcium deposits.

The vast majority of patients respond
well to conservative treatment. Accord-
ing to the literature, less than 10% of pa-
tients need surgical treatment—mainly
because of the severity of their symp-
toms and their request for treatment of
the pain [8, 19].

We aimed to investigate whether the
localization and spread of calcific ten-
dinitis are associated with certain intra-
articular pathologies and impaired range
ofmotion(ROM)of theaffected shoulder
joint. Wehypothesized that there are var-
ious additional pathologies accompany-
ing calcific tendinitis, which might need
further treatment during arthroscopy.

Patients andmethods

Between October 2012 and May 2014,
53 patients undergoing arthroscopic re-
moval of a calcium deposit of the shoul-
der joint were enrolled in a prospective
observational case series.

Patients ≥18 years old presenting with
a chronic, uni- or bilateral calcific ten-
dinitis of the shoulder joint were en-
rolled. All patients were symptomatic for
≥6monthsanddidnotrespondtoconser-
vative treatment (i. e., nonsteroidal anti-
inflammatory drugs, ultrasound, phys-
iotherapy).

Exclusion criteria were: osteoarthritis
of the shoulder, symptomatic GH insta-

bility, and previous operations or injuries
of the shoulder joint (e. g., fractures of
the humeral head, traumatic tears of the
rotator cuff etc.).

Classification

Radiographs of patients were acquired
in three standardized views (anterior–-
posterior, axillary, and outlet view). The
images showed radiological evidence of
calcific tendinitis of the GH joint. All the
deposits treated had been interpreted on
x-ray as homogeneous and clearly cir-
cumscribed in the sense of chronic cal-
cificationwithout signsofdissolution [7].

Documentation of the extra patho-
logical findings included partial tearing
of the supraspinatus tendon according
to Habermeyer’s classification concern-
ingthe longitudinal spread(type1–3)and
sagittal spread (type A–C) [9]. Ellman’s
classification was used to categorize par-
tial thickness tears of the rotator cuff on
the articular side [5]. Moreover, the ex-
tentofanomaliesof the anchorof the long
head of the biceps tendon was classified
according toSnyder [24] (type I–VII)and
the hooked shape of the acromion on the
x-ray according to Bigliani (type I–III)
[3].

Surgical care

Surgery was performed by three equally
experienced shoulder surgeons from the
sameinstitute. Patientswereplaced inthe
beach chair position. Arthroscopy com-
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Table 1 Baseline profile of study sample

Variable Value

Patients (n) 53

Gender (n)

Female 27 (51%)

Male 26 (49%)

Age, years

Mean (SD) 54 (8)

Median 54

Range 38–73

Dominant shoulder
affected (n)

33 (68%)

SD standard deviation

menced with a posterior standard portal,
followed by lateral and/or anterior por-
tals to address further pathologies. All
aspects of the GH joint were investigated
and documented in a standardized fash-
ion, using intraoperative imageandvideo
recording. This included documentation
of key surgical procedures. The calcific
deposit was marked from the subacro-
mial side with a needle. In order to re-
move the calcifications, the bursal side
fascia was incised longitudinally and the
calcification was scraped out completely.
If necessary, the calcific depositwas iden-
tified on x-ray. Intra-articular patholo-
gies were treated according to clinical
practice guidelines and established stan-
dards.

Data collection and processing

Data were recorded by surgeons on case
report forms developed for this study.
This documentation included pre-oper-
ative data (e. g., demographic baseline
variables) as well as all intraoperative
findings and procedures.

Statistical analysis

All statistical analyses were conducted in
an explorative way. We recorded num-
bers, frequencies, means and mean dif-
ferences (with standard deviations [SD]),
as well as medians (with ranges or in-
terquartile ranges [IQR]), as appropriate.
Whenever possible, we calculated 95%
confidence intervals (CI) as the preferred
measures of uncertainty.

Table 2 Intraoperative range ofmotion

Direction, degrees Ipsilateral Contralateral Mean difference (95%CI)

Flexion (SD) 166 (23) 173 (13) 7 (2–12)

Abduction (SD) 89 (6) 90 (3) 1 (0–3)

External rotation (SD) 66 (21) 74 (13) 8 (4–13)

CI confidence interval, SD standard deviation

Exact univariate logistic regression
was employed to investigate whether:
(1) certain demographic or anatomic
variables predict multiple calcifications,
and (2)multiple calcifications predict the
presence of intra-articular pathologies
and the need for surgical intervention.
Odds ratios (OR) were reported with
95% CI.

Toanalyze inter-subjectdifferencesre-
gardingROMparameters between the af-
fected and contralateral shoulder, a mul-
tivariate analysis of variance was calcu-
lated. The Pillai–Spur criterion was used
as test statistic.

SPSS 19.0 (IBM Company, N.Y.) and
STATA 11.0 (StataCorp LP, Tex.) were
used for all analyses.

Results

Data from 53 patients formed the basis
of this study, which included 27 female
and 26 male patients. The mean age was
54 years (38–73; SD: 8). The dominant
shoulder was affected in 33 (63%) of all
patients. . Table 1 summarizes the base-
line profile of the study sample.

The mean ROM of the affected and
contralateral shoulder is documented in
. Table 2. The affected and contralateral
shoulder showed statistically significant
differences in ROM: F(3/50) = 4.81, p =
0.005 for theoverallmultivariate analysis.
Therewas a statistically significant differ-
ence between both shoulders in external
rotation (mean difference=8°, F(1/52) =
14.06, p < 0.001) and as well in flexion
(F(1/52) = 9.38, p= 0.003) and abduction
(F(1/52) = 4.25, p = 0.044). Only three
patients presented a mild instability in
the examination of the affected shoulder
joint under anesthesia (6%), eight pa-
tients (15%) had a 1+ sulcus sign, and in
four patients (8%) a 1+ anterior trans-
lation was documented but not further
investigated in the statistical analysis.

Most calcific deposits were located in
the supraspinatus tendon. . Table 3 il-
lustrates the prevalence of intraoperative
findings. The size of deposits on the
x-ray was evaluated in 40 patients and
ranged from 4 to 25mm (mean: 9.3; SD:
4.7mm).

A total of eight partial tears of the ro-
tator cuff were documented; seven were
situated in the supraspinatus and one in
the subscapularis tendon. Three of these
tears needed single-row repair (Ellman
type II), whereas another five (Ellman
type I) were treated with surgical de-
bridement. After removal of calcifica-
tions, eight additional rotator cuff de-
fects needed single-row repair because
of larger rotator cuff defects close to the
insertion zone and another one surgical
debridement.

Apart from calcific tendinitis, arthro-
scopy revealed 189 additional pathologic
findings in 53 shoulders, 77 of which
were found inside the GH joint. Ap-
proximately three quarters of all findings
(140/189, 74%; 95% CI: 67–80%) and 54
of 77 intra-articular findings (70%; 95%
CI: 59–80%) required specific surgical
care. Among 53 shoulders, 42 (79%;
95%: CI 66–89%) and 34 (64%; 95%
CI: 50–77%) showed some or therapeu-
tically relevant additional intra-articular
pathology. . Fig. 1 shows the number of
side pathologies and treatments.

Inall, 24of53shoulders (45%; 95%CI:
32–60%) showed biceps tendon abnor-
malities, 15 needed surgical treatment,
e. g., tenotomy and tenodesis, SLAP re-
pair, or trimming. The prevalence of
type 2 and 3 acromial variants was 36 of
53 cases (70%; 95% CI: 56–82%), 32 of
which needed subacromial decompres-
sion.

Bursitis was present in 46 of 53 cases
(87%; 95% CI: 75–95%), and all but
one inflamed bursa were completely re-
moved.
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Abstract
Background. Additional pathologies
accompanying calcific tendinitis of the rotator
cuff still remain unknown. The hypothesis of
this study was that there are various additional
pathologies accompanying calcific tendinitis,
which might need further treatment. This
study aimed to document intra-articular
pathologies and investigate whether the
location and spread of calcific tendinitis are
associated with intra-articular pathologies
and impairment in range of motion.
Methods. Arthroscopy was performed on
53 patients for chronic calcific tendinitis.
Documentation included demographic
baseline variables, intraoperative findings
of all structures in the glenohumeral joint,

range of motion, joint laxity under general
anesthesia, and basic details of intraoperative
procedures.
Results. In all, 189 additional pathologies were
found, 77 during intra-articular arthroscopy.
Of all extra- and intra-articular pathologies,
74 and 70%, respectively, required surgical
treatment. Amean of 3.6 additional pathologic
findings per patient were observed; 19% of
all patients had multiple (i. e., ≥2) calcific
spots. The main additional pathologies were
bursitis (87%), type II–III acromion (Bigliani
classification, 70%), and synovitis (47%). No
statistical significance was found for any
associations tested between the localization of
the deposit and the documented pathologies.

Conclusion. Patients with symptomatic,
chronic calcific tendinitis of the shoulder
may suffer from multiple and therapeutically
relevant disorders of the glenohumeral
joint requiring surgical care. The frequency
of findings underlines the importance of
a diagnostic and therapeutic arthroscopy of
the shoulder in order to ensure that surgeons
properly address intra-articular pathologies.

Keywords
Tendinopathy · Shoulder injuries · Arthrosco-
py · Intra-articular pathology · Glenohumeral
joint

Intraoperative Begleitpathologien bei Tendinosis calcarea des Schultergelenks

Zusammenfassung
Hintergrund.Mögliche Begleitbefunde der
Tendinosis calcarea des Schultergelenkes
sind bis dato nicht ausreichend geklärt. Die
Hypothese der vorliegenden Studie lautet,
dass zahlreiche Begleitbefunde bei einer
Tendinosis calcarea vorliegen dürften, welche
ebenfalls therapiebedürftig seien. Zielsetzung
dieser Studie war die Dokumentation intraar-
tikulärer pathologischer Veränderungen und
die Untersuchung möglicher Korrelationen
der Lage und Verteilung der Kalkdepots
mit intraartikulären Veränderungen sowie
Bewegungseinschränkungen.
Methoden. Aufgrund einer chronischen
Tendinosis calcarea wurden 53 Patienten
arthroskopisch therapiert. Die Dokumentation
umfasste demographische Basisvariablen

der Patienten, intraoperative Befunde aller
Strukturen des Glenohumeralgelenks, passive
Bewegungsumfänge, Instabilitätszeichen in
Allgemeinnarkose sowie Grundinformationen
zum intraoperativen Vorgehen.
Ergebnisse. Es wurden 189 pathologische
Veränderungen entdeckt, 77 während der
Arthroskopie. Chirurgisch therapiert wurden
74% aller (extra- und intra-) bzw. 70% der
intraartikulärenBefunde. ImMittelwurden 3,6
zusätzliche pathologische Veränderungen pro
Patient dokumentiert. Bei 19% der Patienten
bestandenmehrere (≥2) kalzifizierendeHerde.
Die häufigsten begleitenden Veränderungen
waren Bursitis (87%), ein Akromion vom
Typ II–III (Bigliani-Klassifikation, 70%) oder
Synovialitis (47%). Es wurde kein statistisch

signifikanter Zusammenhang zwischen der
Kalklokalisation und den dokumentierten
Begleitbefunden festgestellt.
Schlussfolgerung. Patientenmit sympto-
matischer chronischer Tendinosis calcarea
können multiple und therapeutisch relevante
Begleitverletzungen aufweisen, welche eine
chirurgische Therapie notwendig machen.
Dies unterstreicht den Stellenwert der
Arthroskopie bei diesem Krankheitsbild.

Schlüsselwörter
Tendinopathie · Schulterläsionen · Ar-
throskopie · Intraartikuläre pathologische
Veränderung · Glenohumeralgelenk

Synovitiswasdetected in25of53cases
(47%; 95% CI: 33–61%), and treated by
synovectomy in 18 patients (34%; 95%
CI: 22–48%). Capsulitis was diagnosed
in seven of 53 patients (13%; 95% CI:
5–25%). Five stiff shoulders were either
treated by capsulotomy or mobilized un-
der general anesthesia.

The AC joint showed degenerative
changes on the radiographs and pain
in the examination in three of 53 cases
(6%; 95% CI: 1–16%), all of which
required Acromioclavicular joint (AC
joint) resection.

Finally, chondral lesions affected the
humeralheadintwocasesandtheglenoid
in three cases, prompting microfracture
in all five patients.

Because an intraoperative quantifica-
tion of the deposits was not sufficiently
possible, quantitativeanalysiswaslimited
to the stratum of singular and multiple
spots.

Gender did not contribute to the risk
of multiple calcific lesions (OR = 0.95;
95% CI: 0.24–3.78). For patients aged
>54 years (n = 25), involvement of the
dominant arm and acromion types 2

and 3 were considered to increase the
likelihood of multiple spots; however,
this association was not statistically sig-
nificant (OR dominant arm = 2.28 [95%
CI: 0.19–27.93], OR age >54 = 3.24 [95%
CI: 0.74–14.26]) (see . Fig. 2).

Multiple deposits appeared to predict
both synovitis and the need for synovec-
tomy. The strongest, yet nonsignificant
association, was observed between mul-
tiple calcifications and presence of cap-
sulitis (OR: 4.18; 95% CI 0.76–22.86; p =
0.099).
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Table 3 Intraoperative findings

Variable N

Patients 53

Location of deposits

Supraspinatus 48

Infraspinatus 8

Subscapular 5

Bursa 4

Multiple 10

Partial rotator cuff tears

Before debridement 8

After debridement 8

Biceps tendon pathology

Tendinitis 5

SLAP lesion, type I 8

SLAP lesion, type II 4

SLAP lesion, type III 1

Pulley lesion, type I 4

Pulley lesion, type II 1

Sublabral foramen 1

Acromial pathology

Bigliani type 1 16

Bigliani type 2 32

Bigliani type 3 5

Rough lower surface 19

Bone spur 15

Bursitis

Generalized 24

Local 20

Villi formation 2

Synovitis

Generalized 4

Local 21

Capsulitis

Generalized 2

Local 5

Chondral lesions

Humerus 2

Glenoid 3

SLAP superior labral tear from anterior to
posterior

Patientswithmultiple calcific deposits
showed larger side differences in ROM,
mainly in rotation (see . Fig. 3). Again,
thesedifferenceswerenotstatisticallysig-
nificant.
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Discussion

This study aimed to document intra-
articular pathologies and investigate
whether the location and spread of cal-
cific tendinitis are associated with intra-
articular pathologies and impairment
in ROM. In this study, 189 additional
pathologies were found, 77 during intra-
articular arthroscopy. Of all extra- and
intra-articular pathologies, 74 and 70%,
respectively, required surgical treatment.
Amean of 3.6 additional pathologic find-
ings per patient were observed. Of all
patients, 19% had multiple (i. e., ≥2)
calcific spots. There was no statistical
significance for any associations tested
between the localization of the deposit
and any of the documented pathologies.

Conservativeandsurgicalcareoptions
for calcific tendinitis are of ongoing clin-
ical debate and scientific interest [4, 16,
18, 22, 26, 27]. Arthroscopic removal
of the calcium deposit is considered an
effective treatment and shows good re-
sults after long-term follow-up [1, 2, 7,
20]. Despite this, the pathomechanisms
behind calcific tendinitis remain unclear
[12].

Multiple studies have been performed
on associated side pathologies in patients
suffering from calcific tendinitis. Loew
et al. did not find a significant correlation
between the shape of the acromion, sub-
acromial impingement, and the presence

of calcific tendinitis on radiographs and
magnetic resonance imagesof 75patients
[14]. Prato et al. did not find a significant
difference in the average acromion tilt
angle between shoulders affected by cal-
cific tendinitis and healthy shoulders on
radiographs of 243 shoulders. The inves-
tigators concluded that calcium deposits
are not related to shoulder impingement
[21]. Kircher et al. reported no sta-
tistically significant correlation between
pain, function, or Constant scores and
deposit size or acromial index in patients
with calcific tendinitis [13]. Further-
more, the compelling hypothesis that the
calcific deposit leads to increased upward
forces against the subacromial undersur-
face and thus causes pain and a deficit
in ROM could not be confirmed.

In 2002, Maier et al. developed the
idea that calcific tendinitis does not oc-
cur as a singular pathology of the shoul-
der joint. They evaluated outcomes after
open surgery with extirpation of the cal-
ciumdeposit in36 shoulders [17]. All pa-
tients with accompanying pathologies of
the shoulder joint had poor outcomes at
the final follow-up. This study highlights
the need for careful exploration of the
shoulder joint during surgery for calcific
tendinitis, and for reconstruction, repair,
or debridement of all joint components
in a single-stage fashion.

Altogether, the results of this study are
in line with these previous investigations.
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Fig. 28 Associations andpredictions derived fromunivariate logistic regression analysis.SLAP supe-
rior labral tear from anterior to posterior,CI confidence interval

Fig. 39 Range of
motion(ROM)differ-
ences stratified by
the presence of sin-
gle ormultiple cal-
cifications.CI confi-
dence interval

Pathologic shapes of the acromion were
detected in 68% of arthroscopies, and
there was no clear correlation with the
localizationofa calciumdeposit. Ofnote,
the predicted absolute risk of multiple
depositswas 13%withBigliani type 1 and
22%with type2/3acromionmorphology.

Bursitis was documented in 87% of all
cases in this study, and 49% were classi-
fied as generalized or with formation of
villi. This is in contrast to the findings
of Ishii and coworkers, who noted in-
flammatory changes of the bursa in only
six of 43 (14%) histological specimens
from shoulders with calcific tendinitis
[11]. Owing to the sample size and sta-
tistical issues (i. e., model saturation), we

did not explore the association between
bursitis and calcific deposits in more de-
tail. For descriptive purposes only, exact
logistic regression revealed odds ratios
for the coincidence of multiple calcific
deposits (OR = 2.5) and bursitis with the
need for a bursectomy (OR = 2.1).

Regarding the side pathologies that
needed surgical treatment, the causes of
the preoperatively chronic and on-go-
ing pain need to be elucidated. Despite
the chronic calcification, the additional
pathologies could have caused at least
some of the recorded symptoms, i. e., 23
of 53 patients had pathologies of the long
head of the biceps tendon, which clini-
cally often present with chronic anterior

shoulder pain [15]. Since the indica-
tion to address the side pathologies was
drawn independently from the calcific
deposit and all the detected changes are
known to cause pain and dysfunction of
the shoulder joint as well, it seems un-
likely that the calcific tendinitis alone can
be held responsible for the noted symp-
toms. Furthermore, this study cannot ex-
plainwhether removal of the calcification
alone would have sufficiently decreased
the symptoms or whether the surgical
treatments of the side pathologies would
lead to a satisfying outcome.

Nevertheless, the large number of
accompanying inflammatory reactions
(bursitis 87% [46/53], synovitis 47%
[25/53], capsulitis 13% [7/53]) is in line
with the statistically significant differ-
ence in ROM between the affected and
contralateral shoulder (p = 0.005). The
inflammatory reaction around the cal-
cific tendinitis could lead to a capsular
and intra-articular process resulting in
synovitis and capsulitis, which leads to
a painful impairment of the ROM [6].

It can be summarized that the large
number of additional findings during the
arthroscopies has confirmed the study
hypothesis.

Limitations

The present study is a single-center case
series with the expected methodologi-
cal limitations pertinent to this kind of
research. Data are naturally suscepti-
ble to indication, selection, and perfor-
mancebias. Onlyperioperativedatawere
recorded, and cannot provide any infor-
mation about long-term follow-up. With
regard to risk estimates, the major limi-
tation is the lack of a control group (i. e.,
ahealthysampleofpatientswith shoulder
disorders other than calcific tendinitis).
Three surgeons performed the surgical
interventions; nevertheless, they all came
from one surgical center with a compa-
rable amount of expertise and the same
standards of care that apply to this sur-
gical center.

However, the carefully documented
intraoperative findings described here
provide further insights into the associ-
ations between multiple calcific spots in
calcific tendinitis and accompanying in-
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tra-articular pathologies, and highlights
the need for further detailed research
on this issue. The results presented may
be helpful for designing future studies
and computing clinically and statistically
meaningful sample sizes.

Conclusion

Patients with symptomatic, chronic cal-
cific tendinitis of the shoulder resistant to
conservative treatment may suffer from
multiple disorders of theGH joint requir-
ing surgical care. Although no statisti-
cally significant association between the
side pathologies and the calcific deposits
could be proven, the number of findings
underlines the importance of a diagnos-
tic and therapeutic arthroscopy of the
GH joint in order to detect intra-artic-
ular pathologies that might need to be
addressed by the surgeon.
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