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Background: Arthroscopic treatment of calcific deposits of rotator cuff tears has been described with successful results in the
general population. However, despite the high frequency of this condition, there is no information in the literature regarding
arthroscopic treatment of rotator cuff calcifications in athletes.

Purpose: To analyze the time to return to sport, clinical outcomes, and complications of complete arthroscopic removal of
intratendinous calcific deposits and repair of the tendon lesion without acromioplasty in athletes.

Study Design: Case series; Level of evidence, 4.

Methods: This study retrospectively evaluated 24 consecutive patients with a mean age of 36.2 years. The mean follow-up was
59 months (range, 24-108 months). Patients completed a questionnaire focused on the time to return to sport and treatment
course. Pre- and postoperative functional assessment was performed using the Constant score and University of California Los
Angeles (UCLA) score. Pain was assessed by visual analog scale (VAS). Radiographs and magnetic resonance imaging (MRI) were
performed to evaluate the recurrence of calcifications and the indemnity of the supraspinatus tendon repair.

Results: Of the 24 patients, 23 (95.8%) were able to return to sports; 91.3% returned to the same level. The mean time to return to
play was 5.3 months (range, 3-9 months): 26% of patients (6/23) returned to sports in less than 4 months, 61% (14/24) returned
between 4 and 6 months, and 13% (3/24) returned after the sixth month. The mean Constant score increased from 26.9 preoper-
atively to 89.7 postoperatively (P < .001), and the UCLA score increased from 17.3 preoperatively to 33.2 postoperatively (P < .001).
Significant improvement was obtained for pain (mean VAS, 8.4 [before surgery] vs 0.6 [after]; P < .001). The overall majority (91.6%) of
patients were satisfied with their result. MRI examination at last follow-up (79% of patients) showed no tendon tears.

Conclusion: In athletes with calcifying tendinitis of the supraspinatus tendon with failed nonoperative treatment, complete
arthroscopic removal of calcific deposits and tendon repair without acromioplasty results in significant pain relief and improvement
in functional outcomes. Most patients return to the same level of proficiency regardless of the type of sport and the level of
competition before injury, with 91.6% of patients satisfied with their results.

Keywords: return to sports; athletes; calcifying tendinitis; rotator cuff; arthroscopy

Calcific tendinopathy is one of the most frequent causes of
nontraumatic pain in the shoulder.?2 The prevalence rates
range between 7.8% in asymptomatic patients and 42.5% in
patients with subacromial impingement syndrome.®®
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Many different treatment modalities with favorable clinical
outcomes have been described for rotator cuff calcifications.
These include physical therapy, subacromial corticosteroid
injections, lavage and aspiration, and high-energy extra-
corporeal shockwave therapy.®%1415:17:18.22.33 Although
this condition is typically temporal in nature, pain and
symptoms occasionally persist despite nonsurgical mea-
sures, and more aggressive management options become
necessary. 222332

Arthroscopic treatment of calcific deposits of rotator cuff
tears (RCTs) has been described with successful results in
the general population.* However, despite the high

*References 2,3, 6,10-12, 19, 20, 26-30, 34.
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frequency of this condition, there is no information in the
literature regarding arthroscopic treatment of rotator cuff
calcifications in athletes. Furthermore, some technical
aspects such as the importance of removing all of the cal-
cium, the need for suturing the residual tendon lesions
after removal of the deposits, and the benefits of acromio-
plasty are largely debated.® This further complicates the
choice of appropriate treatment in this subgroup of
patients. We previously published the results of arthro-
scopic removal and rotator cuff repair without acromio-
plasty in a series of 26 patients.?’” We found that this
technique leads to a significant improvement in most
patients, and 96.2% of them were satisfied with their
results. However, return to play is an important outcome
in many patients with calcific tendinitis, and this was not
addressed in that previous study. This is the first study
describing functional outcomes with arthroscopic treat-
ment of rotator cuff calcifications in athletes. This study
includes a detailed evaluation of time to return to sports,
the level achieved by patients, and the relation between
final functional outcomes and the level of competition
before surgery.

The purpose of this study was to analyze the time to
return to sport, clinical outcomes, and complications of
complete arthroscopic removal of intratendinous calcific
deposits and repair of the tendon lesion without acromio-
plasty in athletes.

METHODS

Between June 2006 and January 2014, 46 patients with
calcifying rotator cuff tendinitis were treated with arthro-
scopic excision of the calcium deposits and tendon defect
repair without acromioplasty at our institution. In 2015,
we reported the results of this procedure in the general
population.?” In the present study, we report our results
in the subgroup of athletes. We included 17 patients who
were analyzed in the previous study and added 8 more who
were not part of the previous cohort. Our institutional
review board (IRB 00003580) approved the study protocol.

Inclusion criteria were shoulder pain persistence for
more than 4 months (mean, 5.2 months) with visible calci-
fication on conventional radiographs and failure of inten-
sive nonoperative treatment, including physical therapy,
nonsteroidal anti-inflammatory drugs, and steroid injec-
tions, for at least 3 months. Patients were required to have
an intention to return to sports postoperatively. The depos-
its were located in the supraspinatus tendon in all cases.
Patients with concomitant pathologies such as instability,
rotator cuff tears, or acromioclavicular joint pathology were
excluded from this study.

Demographic and clinical characteristics of patients
regarding age, sex, shoulder dominance, injured side, and
duration of symptoms before surgery were documented. A
summary of demographic and clinical characteristics of
patients is shown in Table 1.

SReferences 2, 3, 6, 10-12, 19, 20, 26-30, 34.
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TABLE 1
Demographic and Clinical Characteristics
of Patients and Lesions

Sex, n

Female 14

Male 10
Age, y, mean = SD (range) 36 + 6.1 (26-60)
Dominant hand, % 60
Involved shoulder, n

Right 13

Left 11
Mean follow-up, mo, mean (range) 59 (24-108)
Symptom duration, mo, mean + SD 52+1.8
Preinjury sport level

Competitive 9

Recreational 15
Type of sport

G1: noncollision/nonoverhead 13

G2: high-impact/collision 5

G3: overhead 6

One patient was excluded because he had a concomitant
calcification of the subscapularis tendon, so 24 patients
were available for final analysis (14 women, 10 men). No
patient was lost to follow-up. There were 13 right
shoulders and 11 left shoulders. The dominant side was
involved in 60% of patients. The mean age was 36.2 years
(range, 26-60 years). The French Arthroscopic Society
radiographic classification®' was used to assess calcific
deposits preoperatively: type A, homogeneous calcification
with well-defined limits; type B, heterogeneous and frag-
mented calcification with well-defined limits; type C, het-
erogeneous calcification with poorly defined limits and
sometimes with a punctate appearance; and type D, dys-
trophic calcifications at the tendon insertion. The preop-
erative evaluation showed 17 type A lesions (70.8%) and 7
type B lesions (29.2%).

All patients were evaluated with preoperative anteropos-
terior radiographs, axillary lateral, and supraspinatus out-
let views. Each patient underwent magnetic resonance
imaging (MRI) to rule out possible concomitant pathologies
such as rotator cuff lesions (Figure 1).

Patient sport level was divided into competitive sport
(regular sport with competition and practice 2 times/week)
and recreational sport (regular sport without competition
2 times/week).?! The distinctive types of shoulder-
dependent sport were subdivided according to Allain
et all: noncollision/nonoverhead shoulder sport (G1),
high-impact/collision sport (G2), overhead sport (G3).

Pre- and postoperative clinical assessment was per-
formed using the Constant score and the University of Cali-
fornia Los Angeles shoulder scale (UCLA) score. Pain
evaluation was carried out using a visual analog scale
(VAS). Furthermore, all patients were asked to describe the
subjective result of the intervention as excellent, good, fair,
or poor.

Patients were also asked whether they had been able to
practice their previous sports and whether they had been
able to perform them at the same level as they had before
the calcification. Throughout follow-up, all patients were
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Figure 1. (A) Plain radiograph showing type A calcific deposit
(homogeneous calcification with well-defined limits). (B) Mag-
netic resonance image (MRI) showing the calcific deposit in
the supraspinatus tendon before surgery. (C) Postoperative
plain radiograph 1 month after surgery showing the absence
of residual calcifications. (D) MRI image 6 months after sur-
gery showing complete tendon integrity.

evaluated with radiographs and MRIs to evaluate the
recurrence of calcifications and the indemnity of the
supraspinatus tendon repair. Oblique coronal, oblique sag-
ittal, and transverse views of T2-weighted images on MRI
were used to classify postoperative cuff integrity into 5 cate-
gories according to Sugaya et al®?: type 1, repaired cuff
appeared to have sufficient thickness compared with nor-
mal cuff, with homogeneously low intensity on each image;
type 2, sufficient thickness compared with normal cuff asso-
ciated with partial high-intensity area; type 3, insufficient
thickness with less than half the thickness when compared
with normal cuff but without discontinuity, suggesting a
partial-thickness delaminated tear; type 4, presence of a
minor discontinuity in only 1 or 2 slices on both oblique
coronal and sagittal images, suggesting a small, full-
thickness tear; and type 5, presence of a major discontinu-
ity observed in more than 2 slices on both oblique coronal
and sagittal images, suggesting a medium or large full-
thickness tear. Intraoperative and postoperative compli-
cations were documented

Surgical Technique

We utilized the same surgical technique published in our
previous publication (see the Video Supplement).?” A lat-
eral portal was established in the subacromial space, and
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TABLE 2
Summary of Clinical Results: Pre- and Postoperative
VAS Pain, Constant, and UCLA Scores®

Preoperative  Postoperative P Value

Constant 26.9 £ 12.6 89.7+1.3 <.001
UCLA 17.3+6 33.2+45 <.001
VAS 84+13 0.6 +0.3 <.001
Subjective results, n

Excellent 8

Good 14

Fair 2

Poor 0

“Data are reported as mean + SD unless otherwise indicated.
UCLA, University of California Los Angeles; VAS, visual analog
scale.

after localization of the calcific deposits, they were com-
pletely excised with a motorized shaver. The tendon tears
created with the shaver were repaired completely.

Suture anchor repair was undertaken in the case of a
relatively large full-thickness defect and partial tears of
greater than 50% tendon thickness after removal of calcific
material, and side-to-side repair was performed in tears of
less than 50% tendon thickness to avoid potential propaga-
tion of rotator cuff tear. No subacromial decompression or
distal clavicle resection was accomplished in any patient.

Postoperative Rehabilitation

Postoperative protocol consisted of sling immobilization for
3 to 4 weeks depending on the type of repair performed. A
standardized rehabilitation protocol for rotator cuff repairs
was used with progressive range of motion exercises as
tolerated. Return to sports and heavy manual work was
allowed when the patient was pain free, full shoulder range
of motion had been achieved, and shoulder strength was
near 100%, which usually occurred at 3 to 6 months.

Statistical Analysis

Pre- and postoperative scores were compared using the Stu-
dent ¢ test for independent samples. Continuous variables
are presented as means + standard deviations, whereas
categorical variables as absolute and relative frequencies.
The statistical analysis was performed using the software
STATA version 12 (Stata Corp). A P value <.05 was consid-
ered statistically significant.

RESULTS

The mean follow-up period was 59 months (range, 24-108
months). A summary of clinical results is shown in Table 2.

Repair using a suture anchor was performed in 21
patients (87.5%), and side-to-side repair in 3 patients
(12.5%). In the suture anchor group, there were 14 complete
tears and 8 partial tears (grade 3 after total calcium removal
according to Ellman classification). In the side-to-side repair
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TABLE 3
Results According to Type of Sport
and Level of Competition®

Mean Time to Constant Score,

n Return, mo Mean + SD

Type of sport

G1: noncollision/ 12 4.3 90.8 £ 2.3

nonoverhead

G2: high-impact/collision 5 5.8 86.2+1.6

G3: overhead 6 6.2 88.3+1.3
P value <.01 NS
Level of competition

Competitive 8 5.6 87.4+16

Recreational 15 4.9 90.4 £2.3
P value NS NS

“NS, not significant.

group, all repaired defects were grade 2 according to Ellman
classification.

All functional scores improved significantly after sur-
gery. The mean Constant score increased from 26.9 preop-
eratively to 89.7 postoperatively (P < .001), and the UCLA
score increased from 17.3 preoperatively to 33.2 postopera-
tively (P < .001). The pain scores improved significantly
from a mean 8.4 before surgery to 0.6 after the operation
(P < .001). With subjective evaluation, 91.6% of patients
reported having an excellent or good result (8 excellent,
14 good), and 8.4% (n = 2) reported fair results. No patient
scored his or her result as poor.

Of the 24 patients, 23 (95.8%) were able to return to
sports. The patient who did not manage to return to
sports was a runner who had a concomitant femoroa-
cetabular impingement and attributed inability to
resume sports to hip pain. The mean time to return
to play was 5.3 months (range, 3-9 months): 26% of
patients (6/23) returned to sports in less than 4 months
after surgery, 61% (14/23) returned to sports between 4
and 6 months after surgery, and 13% (3/23) returned to
sports after the sixth month. Of the 23 patients who
returned to sports, 21 (91.3%) were able to return to
the same level they were at previous to surgery. Two
patients could not return to the same sport level. The
first patient was a tennis player who although could
continue playing had to decrease the frequency and
intensity of competition because he felt discomfort in
the operated shoulder. The other patient was a weight-
lifter who noted that he could not lift the same amount
of weight as before the injury. As shown in Table 3, the
final functional outcomes were not related to level of com-
petition before surgery. Regarding type of sports, patients
belonging to group G1 (noncollision/nonoverhead sports)
returned significantly faster to sports than other patients
(P < .001).

No residual calcifications were observed in postoperative
radiographs. Postoperative tendon integrity evaluation
with MRI was possible in 79% (19/24) of patients. All of
these patients showed integrity of the rotator cuff tendons.
The postoperative MRI Sugaya classification®? results
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showed 11 patients with type 1 repair and 8 patients with
type 2 repair.

Repair using suture anchors was performed in 21
patients (87.5%), and side-to-side repair in 3 patients
(12.5%). In the suture anchor group, there were 19 com-
plete tears and 2 partial bursal tears grade 3 after total
calcium removal according to Ellman classification.” In the
side-to-side repair group, all the repaired defects were
grade 2 according to Ellman classification.

In the postoperative period, a frozen shoulder was
observed in 2 patients (8.3%). Both patients were treated
satisfactorily with physical therapy and 1 corticosteroid
subacromial injection.

DISCUSSION

One of the main expectations of athletes, whatever their
age or level of play, is to return to sports after treatment
if possible at the same level as before injury. Despite favor-
able results in the general population,! there are no studies
in the literature evaluating arthroscopic treatment of rota-
tor cuff calcifications in athletes.

In our previous study, we found that in the general popu-
lation with calcifying tendinitis who did not respond favor-
ably to nonoperative treatment, complete removal of
calcific deposits and tendon repair without acromioplasty
resulted in significant pain relief and improvement in func-
tional outcomes.?” Moreover, MRI examination at last
follow-up (70% of patients) showed no tendon tears, and
96.2% of patients were satisfied with their results.?” In the
present study, we found that in athletes with calcifying
tendinitis of the supraspinatus tendon with failed nonoper-
ative treatment, complete arthroscopic removal of calcific
deposits and tendon repair without acromioplasty resulted
in significant pain relief and improvement in functional
outcomes. Moreover, most patients returned to the same
level of proficiency regardless of the type of sport and the
level of competition before injury. We also performed MRI
examinations to evaluate tendon integrity (79% of
patients), which showed no tendon tears. Despite the
improved functional outcomes, only 33% of patients subjec-
tively rated their shoulder as excellent, though 19.6% were
satisfied with the procedure. Psychological and emotional
factors may have had an effect on the majority of patients
rating their shoulders as only “good.”

Currently, several controversies exist regarding surgical
management of calcific tendinitis, including the extent of
calcification removal, the long-term impact on the tendon,
and when or if a subacromial decompression is benefi-
cial.222333 In our patients, we attempted to remove all pos-
sible calcium. Jerosch et al'2 found that functional outcome
was inversely related to the amount of calcification remain-
ing. These results were later confirmed by Porcellini et al, 28
who showed that patients with residual calcifications had a
lower Constant score at 2- to 5-year follow-up.

Midterm follow-up shows that a significant percentage of
patients remain with residual defects after calcium

IReferences 2, 3, 6, 10-12, 19, 20, 26-30, 34.
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removal if the procedure is not accompanied by a concomi-
tant tendon repair.>?® Balke et al® showed that although
good clinical results after arthroscopic treatment of calcify-
ing tendinitis persist in the midterm, the affected shoulders
have significantly lower clinical scores than healthy
shoulders and that the rate of partial supraspinatus tendon
tears is higher after calcium removal without tendon repair
compared with the contralateral shoulder. These tears
could be a risk factor for progression of the lesion, particu-
larly in the subset of athletes with high demands on the
shoulder. There is a lack of studies comparing calcium
removal with and without tendon repair. However, the lim-
ited evidence available suggests that repairing the defect
after calcium removal has a favorable effect on tendon heal-
ing.?63* In our study, 79% of patients were available for
MRI examination at a mean follow-up of 51 months, and
no tears were found.

We found that arthroscopic removal of chronic symp-
tomatic calcifications of the supraspinatus in athletes
yielded favorable outcomes and promoted fast remission
of pain regardless of a concomitant acromioplasty. Our
results support the findings of the American Academy of
Orthopaedic Surgeons, which gave acromioplasty a “mod-
erate” recommendation for the treatment of rotator cuff
disease.?* Moreover, Marder et al?® showed that in
patients with rotator cuff calcifications, the addition of
acromioplasty did not add benefit and retarded return to
unrestricted activity without pain. These findings are sig-
nificant in the subgroup of athletes, mostly young and
active patients, in whom rapid return to function and
sports is a priority in the treatment. Furthermore,
Familiari et al,® in a recently published systematic review
of 4 randomized controlled trials of patients undergoing
arthroscopic rotator cuff repair treated with subacromial
decompression, found no difference when compared with
those treated without subacromial decompression.

To our knowledge, there are no studies in the literature
reporting functional outcomes and return to sports after
arthroscopic removal of calcification in athletes. These
patients are especially at risk, in particular those who prac-
tice overhead and contact sports.?® In a recent meta-
analysis, Klouche et al'® showed that the overall rate of
return to sports after repair of rotator cuff tears was
84.7%, with 65.9% of participants returning to play at the
same level between 4 and 17 months after surgery. In our
study, 95.8% of patients were able to return to sports, and
91.3% were able to return to the same level. The mean time
to return to play was 5.3 months, and 83% of patients
returned before the eighth month. The authors remarked
that only 49.9% of professional and competitive athletes
returned to play at the same level as before injury. In our
study, we found that final results were not related to the
level of competition before surgery. Nevertheless, patients
participating in noncollision and nonoverhead sports
returned significantly faster to sports than other athletes.
These types of sports imply a lower demand for the shoul-
der, and this could explain the faster return to sports in this
subgroup of athletes.

Some limitations to this study should be mentioned.
First, we did not have a control group and therefore could
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not compare complete arthroscopic excision of the calcium
deposits and tendon defect repair without acromioplasty
directly with other surgical techniques or nonoperative
treatments. The number of involved patients is limited.
However, we consider that our findings are particularly
relevant given the limited data available in the literature
on this topic. Furthermore, data from all treated patients
were carefully collected, and numerous validated shoulder
scores were carefully used to assess the results as well as
MRI to assess tendon integrity.

CONCLUSION

In athletes with calcifying tendinitis of the supraspinatus
tendon with failed nonoperative treatment, complete
arthroscopic removal of calcific deposits and tendon repair
without acromioplasty results in significant pain relief and
improvement in functional outcomes. Moreover, most
patients return to the same level of proficiency regardless
of the type of sport and the level of competition before
injury, with 91.6% of patients satisfied with their results.

A Video Supplement for this article is available at http:/
ojsm.sagepub.com/supplemental.
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