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Abstract

AIM

To systematically search literature and determine a
preferable surgical procedure in patients with failed con-
servative treatment of calcifying tendinitis of the shoulder.

METHODS

The electronic online databases MEDLINE (through Pub-
Med), EMBASE (through OVID), CINAHL (through EB-
SCO), Web of Science and Cochrane Central Register of
Controlled Trials were systematically searched in May
2016. Eligible for inclusion were all available studies with
level I and level Il evidence (LoE). Data was assessed
and extracted by two independent review authors using a
specifically for this study designed data extraction form.

RESULTS

Six studies (294 surgically treated shoulders) were
included in this review. No significant differences between
the three available treatment options (acromioplasty with
the removal of the calcific deposits, acromioplasty or
solely the removal of the calcific deposits) were detected
regarding the functional and clinical outcome. The follow-
up ranged from 12 mo to 5 years. Complication rates
were low. No reoperations were necessary and the only
reported complication was adhesive capsulitis, which in all
cases could be treated conservatively with full recovery.

CONCLUSION

We found that all three available treatment options show
good functional and clinical outcomes in the short and
midterm. However, a favorable procedure is difficult to
determine due to the lack of high-quality comparing
studies.

Key words: Calcifying tendinitis; Surgery; Systematic
review; Acromioplasty; Debridement

© The Author(s) 2017. Published by Baishideng Publishing
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Core tip: All three available surgical treatment options
(acromioplasty with the removal of the calcific deposits,
acromioplasty or solely the removal of the calcific
deposits) show good functional and clinical results and
low complication rates. However, more high-quality
comparative research is needed to appoint a preferential
procedure.

Verstraclen FU, Fievez E, Janssen L, Morrenhof W. Surgery for
calcifying tendinitis of the shoulder: A systematic review. World
J Orthop 2017; 8(5): 424-430 Available from: URL: http://www.
wjgnet.com/2218-5836/full/v8/i5/424.htm DOI: http://dx.doi.

org/10.5312/wjo.v8.15.424

INTRODUCTION

Calcifying tendinitis (CT) of the shoulder is a common
disease. It is one the most frequent causes of non-
traumatic shoulder pain and has a high disease burden.
In a healthy population the incidence of subacromial
calcific deposits is 2.7%!". In patients with shoulder
complaints this number rises to 6.8%. CT mainly affects
individuals between 30 and 60 years of age. Males and
females are equally affected™™. The calcific deposits
are most frequently (80%) seen in the supraspinatus
tendon, at a typical location of 1.5 to 2.0 cm of its
insertion on the major tuberculum. CT is primarily
treated conservatively, though in about 10% of the
cases this fails. Then often surgery is a last resort. The
etiology of CT remains unclear and is still a matter of
dispute. Some authors state that CT is not related to
subacromial impingement™. This is supported by the
histological finding in the study of Uhthoff et af*. In this
study only minimal signs of inflammation in the rotator
cuff of patients with CT were seen. Conversely, other
authors observed that there was neovascularization and
influx of phagocytes around the calcific deposits. As they
state this could lead to subsequent edema of the rotator
cuff and an increase of the intratendinous pressure.
This theoretically can lead to secondary subacromial
impingement as the thickened and calcified tendon
decreases the subacromial space. Others state that
impingement causes rotator cuff tendinitis, which when
chronically apparent leads to CT, due to decreased local
oxygen tension or hypoxia*>>®.,

There are several surgical procedures available,
mostly in accordance with the above-mentioned the-
ories. In the current orthopedic literature three major
surgical strategies have been postulated. The first is
an acromioplasty in combination with removal of the
calcific deposits, the second is an acromioplasty without
removing the calcific deposits and the third surgical
procedure is to solely debride the calcific deposits and
leave the acromion untouched. However, there is still
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some debate what is the most preferable procedure. It
remains unclear whether the calcific deposits need to
be, completely or partially, removed and if an additional
acromioplasty is beneficial.

Therefore, the objective of this study is to determine
if there is a preferable surgical procedure in patients with
conservative treatment resistant CT. We performed a
systematic review with two clear research questions: (1)
Is there a difference in functional and clinical outcomes
after debridement of the calcifications in comparison
with debridement and additional acromioplasty on the
short- and mid-term; and (2) Is there a difference in
the functional and clinical outcomes after acromioplasty
compared to acromioplasty with debridement of the
calcifications on the short- and mid-term?

MATERIALS AND METHODS

This review was performed and written down following
the principles of the PRISMA statement!”). Five relevant
electronical databases (MEDLINE through PubMed,
EMBASE through OVID, CINAHL through EBSCO, Web
of Science and Cochrane Central Register of Controlled
Trials) were systematically searched by one review
author (FV) in May 2016 for studies in English, German
and Dutch. Furthermore, the reference lists of the
included articles and available reviews were crosschecked
for possible relevant studies. The search was set up using
a PICO format [patient (or disease), intervention (drug or
treatment), comparison (another drug of treatment) and
outcome], from which search terms were deduced, as
can be seen in Table 1. Studies eligible for inclusion were
Level of Evidence (LoE) II (randomized controlled trials)
and LoE Il (comparative cohort studies) that compared
different surgical procedures for CT of the shoulder. From
the selected articles, the authors, their institutions and
the journal name were masked, a few weeks before data
assessment took place.

Data assessment and management

Risk of bias and the quality of the included studies were
assessed independently by two authors (FV, EF). The
included RCTs and quasi-RCTs were assessed using the
12 quality criteria of Furlan et al (2008). High-Quality was
defined as a “yes” score in = 50% of all items'®!. The non-
randomized studies were assessed using the Newcastle-
Ottawa assessment scale™.. Disagreements were resolved
by consensus, or when necessary a third review author
(JWM) was consulted. Data was independently extracted
by two reviewers (FV, EF) and crosschecked for accuracy.
The reviewers were blinded to the authors of the included
articles, their institutions, and the journals in which
they were published. Data from each individual study
was extracted in a standardized way using a specifically
designed extraction form (appendix 1 in supplemental
material). Discrepancies were resolved by scrutinizing the
original article until a consensus was reached. Extracted
data included information such as inclusion and exclusion
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Table 1 PICO search strategy

Population

Patients with radiographically confirmed symptomatic tendinitis calcarea of the shoulder (search terms: Shoulder joint, rotator

cuff, shoulder, supraspinatus, infraspinatus, subscapular or teres, impingement syndrome, tendinopathy, tendonitis or tendinitis,
tendinosis, calcinosis, calcifying, calcification, calcified, calcific, calcarea)

Intervention ~ Surgery (search terms: Surgery, surgical, orthopaedic surgery, shoulder surgery, acromioplasty, debridement, bursectomy,

arthroscopic, Neer)

Comparison  Surgery (search terms: Surgery, surgical, orthopaedic surgery, shoulder surgery, acromioplasty, debridement, bursectomy,

arthroscopic, Neer)

Outcome Functional and clinical outcome
Limits Language: English, German, Dutch
Publication year: 1996-2016
Human
Records identified through database searching (7 = 574)
MEDLINE (145); EMBASE (182); CINAHL (79); Web of
Science (140); Cochrane Library (28)
Limits: English, Dutch, German, publication year > 1990
S
E Additional records identified through other sources
% (related citations, citated references)
3 (=9
v
Records after duplicates removed
(n = 267)
2
5
g Studies excluded after screening title
u and abstracts (7 = 228)
Reasons
Non-experimental design
Comments/literature review
Not-related joint
Irrelevant comparison
Zz
B
k=)
w Full-text articles assessed for eligibility
(n=39)
Full-text articles excluded (7 = 33)
g Reasons
E Low level of evidence Studies included in qualitative synthesis
§ Wrong research question (= 6)

Figure 1 PRISMA flow diagram.

criteria, inclusion period, method of randomization, specific
characteristics of the patient groups, specific surgical
information, primary and secondary outcomes, baseline
characteristics, statistics used, results and complications
(appendix 2 in supplemental material). In case of missing
information, we tried to contact the authors of the
identified studies.

Data analysis

Whenever possible data was pooled. When pooling
was not possible, due to clinical heterogeneity of the
included studies based on the included intervention
and/or study population, data is presented in a quality

Baishidenge ~ WJO | www.wjgnet.com

synthesis.

RESULTS

Using the above-mentioned search strategy (appendix 3
in supplemental material) 574 potential relevant studies
were identified (Figure 1); of which 267 remained after
removing the duplicates. After screening of the titles
and abstracts 228 studies were excluded. The main
reasons for exclusion were that the studies did not
concern the shoulder, were non-experimental studies,
or made an irrelevant comparison. The full-texts were
read in 39 studies. Finally, 6 studies were included in
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Table 2 Characteristics of the included studies

Ref. Study design Population Mean age Duration of Interventions  Outcome Findings
(LoE) (range) symptoms in measures
months (range)
Baseline Follow-up
Rubenthaler et RCT (II) 38 51.1(-) - Arthroscopic ~ Patte score,  No significant 16 mo: CMS: 86.0 vs 85.3
al™ debridement + VAS,CMS  baseline (NS)
acromioplasty differences ~ VAS: 1.4 vs1.8 (NS)
vs Open Patte score: 84.4 vs 84.6
debridement + (NS)
acromioplasty
Clement et RCT (II) 80 49 (32-75) 6.2 (-) Arthroscopic ~ VAS, DASH, No significant 6 wk:
al™ debridement + CMS, SF-12  baseline CMS: 62.2 vs 64.1 (NS)
acromioplasty differences DASH: 24.5 vs 24.0 (NS)
vs arthroscopic VAS: 4.4 vs 4.5 (NS)
debridement SF-12: 45.7 vs 44.3 (NS)
12 mo:
CMS: 82.4 vs 77.5 (NS)
DASH: 14.5 vs 14.0 (NS)
VAS: 1.6 vs 2.5 (NS)
SF-12: 43.0 vs 42.5 (NS)
Hofstee et al" Quasi-RCT 40 523 (41-62  14.5 (6-36) Arthroscopic  DASH, VAS, No significant 36 mo:
(1) debridement + satisfaction,  baseline DASH: 3.14 vs 3.04 (NS)
acromioplasty ROM differences VAS:43vs4.2
vs arthroscopic satisfied, yes: 80% vs
debridement 75%
Marder et al™ Retrospective 50 44 (27-67) 13 () Arthroscopic ~ QuickDASH, No significant 6 wk:
case-control debridement RTW, UCLA baseline RTW: 60% vs 20% (P =
study (III) vs arthroscopic differences 0.004)
debridement + 5yr:
acromioplasty QuickDASH: 6.3 vs 11.1
(NS)
VAS: not well recorded
UCLA: 32.0 vs 32.4 (NS)
Tillander et ~ Matched pair 50 50 (40-67) 66 (12-216) Arthroscopic ~ CMS, No significant 24 mo:
al™ analysis (1) acromioplasty ~ satisfaction,  baseline CMS: 78 vs 79 (NS)
in patients with radiological  differences  Satisfaction, yes: 72% vs
vs without CT 80% (NS)
Maier et al™  Comparative 36 489 (29-70)  35.2(9-84) Open CMS No significant 34 mo:
cohort study debridement baseline CMS: 74.9 vs 73.4 (NS)
(IT) Vs open differences

debridement +
acromioplasty

RCT: Randomized controlled trial; CMS: Constant-Murley score; DASH: Disabilities of Arm, Shoulder and Hand score; VAS: Visual Analog Scale for pain;
UCLA: University of California-Los Angeles score; RTW: Return to work; -: No information available in included study; NS: Not significant.

this review, concerning 294 surgically treated shoulders
with CT.

Characteristics

Study characteristics of the included studies are sum-
marized in Table 2. Of these 6 studies there were
two were RCTs (118 participants), one quasi-RCT (40
participants) and three comparative cohort studies (136
participants). The data could not be pooled because of
the incompleteness of the extracted data and owing to
the diversity in timing of the outcome moments (range,
6 wk-5 years).

Data assessment

The risk of bias was assessed by two independent review
authors (FV, EF). Three studies were evaluated with the 12
criteria of Furlan et af®, and three studies were evaluated

Baishidenge ~ WJO | www.wjgnet.com
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with the Newcastle-Ottawa scale®’. Two RCTs were
assessed as high-quality RCTs (Table 3), whereas in the
non-randomized group one study received the maximum
score and the other two studies had a near to maximum
score (Table 4). Results of the functional outcome are
presented using different outcome measures, namely
the Constant-Murley score (CMS), Patte score and the
University of California-Los Angeles score (UCLA). The
results of the clinical outcome are presented with various
outcomes measures, including the Disabilities of Arm,
Shoulder and Hand score (DASH) and retumn to work, as
can be seen in Table 2.

Debridement vs debridement with additional

acromioplasty
The studies of Rubenthaler et ai*®, Clement et a4,
Marder et al'*! and Maier et al'*”' aided in answering the

May 18,2017 | Volume 8 | Issue5 |
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Table 3 Methodological quality scores of the individual included randomized controlled trial’s and qausi-randomized controlled trial

Ref. Adequate Allocation Blinding Blinding Blinding  Incomplete outcome Incomplete  No selective
randomization? concealment? patients? caregiver?  outcome data addressed?  outcome data?  outcome
assessors? dropouts ITT-analysis?  reporting?
Rubenthaler et al™ + + + + = +
Clement et al™" + + ¥ + ) +
Hofstee et al™ = = ? ? + - +

12 quality criteria of Furlan ef a/*’. +: Yes = 1 point; -: No = 0 points; ?: Unclear/unsure = 0 points. High-quality = 50%, Low-quality < 50%.

Table 4 Methodological quality scores of the individual included comparative cohort studies

Ref.

Selection (max = ***¥*)

Comparability (max = **) Exposure (max = ***)

Marder et al™
Tillander et al™
Maier et al™

*k

*k

*k

Newcastle-Ottawa Scale'”.

100
95
90
85
80
75 1
70 -
65 -
60

Constant-Murley score after treatment

WD + SAD
ED
ESAD

Clementer after
12 mo

Rubenthaler after
16 mo

Tillander after
24 mo

first research question (Figure 2).

Functional outcome: For the comparison of the
functional outcome on the short and midterm only the
RCT of Clement et al" reported data 6 wk and 12 mo
after debridement vs debridement with acromioplasty.
They reported no significant difference after 6 wk (mean
CMS 62.2 vs 64.1) and 12 mo (mean CMS 82.4 vs 77.5).
Rubenthaler et a'” reported the results after debridement
with acromioplasty in an open vs arthroscopic procedure
(mean CMS 86.0 vs 85.3). Marder et a*” and Maier et
al™ reported data of debridement vs debridement with
acromioplasty after 5 years and 34 mo, respectively. The
mean UCLA of 32.0 vs 32.4 after 5 years did not differ
significantly and the mean CMS of 74.9 vs 73.4 after 34
mo did not differ either.

Clinical outcome: The clinical outcome was reported
by Clement et a**’ and Marder et a*” using the DASH
score and QuickDASH score. The clinical outcome did not
differ significantly in the short and midterm (6 wk: mean
DASH 24.5 vs 24.0 and 12 mo: mean DASH 14.5 vs
14.0). After 5 years the mean QuickDASH did not differ
significantly either (6.3 vs 11.1).

Acromioplasty vs acromioplasty with additional
debridement
The studies of Hofstee et a**?! and Tillander et a** were

Roaishidenge ~ WJO | www.wjgnet.com
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Figure 2 Constant-Murley score after treatment. D: Debridement;
SAD: Subacromial decompression.

Marder after
34 mo

helpful in answering the second research question.
There was no information available for the comparison
of the results in the short term.

Functional outcome: Tillander et a/* reported results
of the functional outcome after 24 mo after solitary
acromioplasty in patients with and without CT. The mean
CMS was 78.0 and 79.0, respectively. As an indication
of the functional outcome Hofstee et al reported the
ROM after 36 mo. In all six planes the ROM did not
differ significantly between patients after acromioplasty
in comparison with patients after acromioplasty with
debridement.

Clinical outcome: Hofstee et a/** reported a DASH
score of 3.1 vs 3.0 after 36 mo of surgery which was
not significantly different.

Complications

Four of the included six studies reported information
about adverse events or complications™******), There
were no intraoperative complications reported, none
of the included patients required reoperation. The only
complication reported was adhesive capsulitis. In the
studies of Clement et a/* and Marder et al**!, one
patient (1.3%) and three patients (6%) showed signs
of adhesive capsulitis. These patients could all could be
treated conservatively and showed full recovery at the
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end of the follow-up.

DISCUSSION

CT is often a self-limiting disease which in the majority
of the patients can be managed with conservative
measures, such as physical therapy, subacromial in-
filtrations, shock wave therapy or needling. However,
in some patients these conservative measures fail and
surgery is needed. Based on the results of this systematic
review of LoE II and II evidence, we found that all
three available treatment options show good functional
and clinical outcomes in the short and midterm. How-
ever, a favored procedure is difficult to determine due to
the lack of high-quality comparing studies.

Regarding the first research question four studies
aided in answering this “question'*'"****!, The functional
and clinical outcome did not differ after debridement vs
debridement with an additional acromioplasty. It could
be postulated that CT is not correlated with subacromial
impingement and an acromioplasty does not seem to
be beneficial. This supports the aforementioned theory
of Gartner et al”’. Of the other outcomes extracted from
the included studies, only in the study of Marder et af*
did significantly more patients return to work after six
weeks (Table 2). In the included RCT"" an additional
acromioplasty was not found to be beneficial. Though,
in this study the (patho)anatomy (e.g., classification
of Bigliani™) of the acromion was not considered. It
has been postulated that if there are any radiological or
intraoperative signs of impingement an acromioplasty
can be performed!®”.

The studies of Hofstee et al'*? and Tillander et af™¥
aided in answering the second research question. They
found good functional and clinical results 24 and 36 mo
after an acromioplasty and an acromioplasty with an
additional debridement of the calcifications. They found
no significant differences. Short term results were not
available. Other variables (VAS and satisfaction) also
did not differ significantly. These results support the
correlation between CT and subacromial impingement.
Whereas, this suggests that the complete or partial
debridement of the calcific deposits is not necessary.

All three available treatment options are safe; the
complication rates are low and the reported complications
were treated conservatively and showed full recovery.
In the included studies the percentage of adhesive
capsulitis was low, comparing to the current literature
where rates as high as 18% are reported'®??. In the
included studies in which a debridement was performed
the rotator cuff defect was not sutured afterwards, even
though no rotator cuff tears were seen in our entire study
population.

Some limitations apply to this systematic review.
The main limitation is the lack of high-quality, preferably
randomized, comparing trials between the different
treatment options. Two high-quality RCTs were included
of which one did not make the exact comparison we
were interested in. The other one was valuable, however
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the follow-up was rather short (one year). Therefore,
there is a need for more research on this topic. The data
could not be pooled due to heterogeneity of the included
studies and therefore no quantitative analysis could be
made. We analyzed the causes of this heterogeneity.
But, we could not improve this sufficiently; therefore
data is presented in a narrative fashion. On the other
hand, we were able to detect all relevant LoE 1I and Il
evidence regarding the surgical treatment options of CT
and describe their results in this concise review.

All three available surgical treatment options for
patient with conservative therapy resistant CT of the
shoulder show good functional and clinical outcome and
are safe procedures. Based on this systematic review a
preferable treatment option could not be appointed and
therefore recommendations cannot be made. Future
research should be aimed at comparing all three available
options. This is preferably done in a randomized fashion
including a short, mid and long term follow-up.

COMMENTS

Background

There still is no consensus on what is the best surgical treatment of therapy
resistant calcifying tendinitis of the shoulder. Different authors opt different
surgical procedures. The authors tried to identify the surgical treatment with the
best functional and clinical outcome.

Research frontiers

Calcifying tendinitis was probably first diagnosed by Plenk et al in 1953. Up
till to today the exact etiology is still unclear. In the majority of the cases the
disease resolves spontaneously or with conservative measures. However,
sometimes surgery is necessary. Several authors have pointed out the
beneficial effect of an additional acromioplasty with the debridement of the
calcific deposits.

Innovations and breakthroughs

Although this disease is extensively studied the exact surgical management
has not been clarified yet. There were several comparative studies available
but Clement et al were in 2015 the first to publish a randomized study on
this particular subject. They stated that an additional acromioplasty was not
beneficial.

Applications
This review suggests that all three available surgical options are safe and
effective. However, a preferable could not be appointed.

Terminology
SAD is a subacromial decompression which is the resection of the anterolateral
part of acromion and release of the coracoacromial ligament.

Peer-review
This is a very interesting and well planned study.
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