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Introduction

treatment [4]. Patients that experience protracted shoulder
pain with visible large calcific deposits that fail to respond
to conventional non-surgical treatment may be considered
candidates for surgical removal.
Recently, arthroscopic removal of calcific materials has
become more popular due to lower morbidity and better
cosmesis. Relatively large chronic calcific materials can be
easily located within the rotator cuff tendon during
arthroscopic surgery, especially those located superior to
the supraspinatus or/and infraspinatus tendons. However,
during surgery, one faces a dilemma. On the one hand,
calcific material could be left to preserve the rotator cuff
tendon as much as possible, even when most of the surrounding tendon seems to suffer from moderate to severe
tendinosis, whereas on the other hand, removal of all calcific material and surrounding poor tendon tissue can result
in a large hole (sometimes even a complete tear) in the
rotator cuff tendon.
The purpose of this study was twofold; first to report the
clinical outcome after attempted complete calcific deposit
removal, and second to identify whether there were any
differences between those that required suture anchor
repair due to complete tear in the rotator cuff tendon after
removal and those that did not. Our hypothesis was complete removal of calcific material, and repair for the defect
would result in clinical improvement.

Although most calcific tendinitis patients respond well to
conservative treatment, some eventually require surgical
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From 2005 to 2007, 35 consecutive patients (25 women, 10
men) with calcific tendinitis who underwent arthroscopic
removal were retrospectively reviewed (Table 1). Inclusion
criteria were a symptomatic condition with calcification
visible on conventional radiographs with size greater than

Abstract Relatively large calcific materials on radiographs of shoulders with persistent symptoms after extended periods of conservative treatment are candidates for
operative treatment. But complete removal of calcific
materials sometimes leaves a large defect in the rotator cuff
tendon, and tendon repair might be essential if defects are
large. We evaluated the clinical results of complete removal
of calcific deposits with or without repair of the rotator cuff
tendon in 35 consecutive patients. Eighteen patients
underwent calcific material removal, which resulted in a
complete tear in the rotator cuff tendon, and suture anchor
repair. And the other 17 patients received either side-to-side
repair or simple debridement. Clinical outcomes improved
at a median 31 (range 24–45) months after surgery, and pain
relief was achieved within 6 months of surgery in 30 of 35.
However, ten patients developed a secondary stiff shoulder.
Repair with or without suture anchor after complete
removal of calcific material provides good clinical results
and earlier pain relief when it was compared to previous
literatures of minimal removal technique.
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Table 1 Comparison of suture
anchor repair group and nonsuture repair group

Suture anchor repair

Non-suture anchor repair

P value

Gender

Male: 3 Female: 15

Male: 7 Female: 10

n.s

Age (years)

52.2

49.8

n.s

Dominant hand

Rt: 15 Lt: 3

Rt: 15 Lt: 2

n.s

Involved shoulder

Rt: 11 Lt: 7

Rt: 11 Lt: 6

n.s

Symptom duration (months)

50.2 (±30.6)

39.1 (±29.9)

n.s

FAS type

A: 11 B: 7

A: 11 B: 6

n.s

Size (mean, mm)

16.4(±7.9)

13.5 (±5.9)

n.s

PVAS

6.9 (±1.8)

5.6 (±1.9)

n.s

ASES

34.1 (±16.8)

44.7 (±15.8)

n.s

Constant

58.1 (±20.0)

63.2 (±19.3)

n.s

PVAS

1.6 (±1.6)

0.8 (±1.0)

n.s

ASES

89.3 (±15.8)

88.8 (±10.6)

n.s

86.2 (±13.6)
10

87.0 (±16.0)
6

n.s
n.s

Time to pain relief (months)

4.4 (±2.6)

4.3 (±5.6)

n.s

Postoperative stiffness

7

3

n.s

Excellent

6

9

Good

10

8

Fair

1

0

Poor

1

0

Preoperative

Postoperative

Constant
Subacromial decompression

Subjective satisfaction
FAS French arthroscopic society
classification; PVAS Pain visual
analogue scale; ASES American
shoulder and elbow surgeons’
score; n.s non-significant

5 mm in any one diameter and a failure to respond to more
than 6 months of conservative treatment. Calcific materials
were mainly located in the supraspinatus or extended to the
infraspinatus. Conservative modalities were non-steroid
anti-inflammatory drug therapy (89%), physiotherapy
(74%), subacromial injection (20%), and extracorporeal
shock wave therapy (6%). The exclusion criteria were
calcific material on the subscapularis tendon, a type C
calcific deposit (which may be a resorptive phase), a dystrophic (type D) type combined with rotator cuff tear,
combined full-thickness rotator cuff tear, combined infections or tumors, prior surgery on the affected shoulder, and
combined severe glenohumeral arthritis. Initially, 40 consecutive patients were available for the study, but three
dystrophic types with a combined rotator cuff tear and one
with a combined infection were excluded. In addition, one
patient was lost at final follow-up. Thus, 35 patients were
available for evaluation at final follow-up. Among these
patients, some needed suture anchor repair due to large
defect after complete removal of the calcific material and
degenerative tendon, so the patients were divided into two
groups, i.e., the suture anchor (group A) and non-suture
anchor (group B) groups.
We used the French Arthroscopic Society radiographic
classification to assess calcific deposits preoperatively, as
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has been described previously [13]. Type A was ‘sharply
delineated, dense, and homogenous appearance of deposit’
and type B was ‘sharply delineated, dense appearance, and
multiple fragments’ (Fig. 1). Type C was ‘heterogeneous
appearance, fluffy deposit’, and type D was ‘dystrophic
calcifications at the tendon insertion’. In preoperative
radiographs of standard shoulder anteroposterior view, true
glenohumeral anteroposterior, axillary lateral, and supraspinatus outlet view, four types of calcific deposits were
identified. We measured greatest deposit diameters on any
of the four views and categorized deposit sizes as\0.5 cm,
0.5 * 1.5 cm, and [1.5 cm. Follow-up radiographs were
also taken immediately after operations and at 2 and
6 weeks, and 3, 6, 12, and 24 months postoperatively.
American Shoulder and Elbow Surgeons (ASES) scores
[11], Constant and Murley scores [2], and pain and function visual analogue scale (PVAS, FVAS) were assessed
preoperatively and at last follow-up visits. Measurements
were performed by an independent observer who was not
involved in the surgery. Time required for achieving pain
relief after surgery was documented at each clinical visit.
All complications were recorded and reviewed. Remnant
calcification sizes were measured in true anterior posterior
shoulder view. Patient’s subjective satisfaction was investigated as excellent, good, fair, and poor.
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Fig. 1 a Plain radiographs
showing type A and B calcific
deposit: type A (sharply
delineated, dense, and
homogenous appearance) b type
B (sharply delineated, dense
appearance, and multiple
fragments)

Surgical technique
Routine anterior and posterior portal was made for glenohumeral joint evaluation. Intra-articular pathologies were
identified and managed as required. Subsequently, the scope
was moved to the bursa surface for further evaluation, and
acromioplasty was performed if the evidence of impingement was observed. Prior to operation, the supraspinatus
outlet view was thoroughly evaluated to locate the position
of the calcific material in the rotator cuff tendon. Sometimes
calcific materials were easily identified because a lesion was
in a more superficial location or was large in size. Exploration of the supraspinatus tendon to identify calcific
material was performed, and when it was impossible to
visualize any pathology on the outer surface of tendon, a
spinal needle was introduced into supraspinatus tendon
percutaneously to locate the calcific deposits. In all 35
cases, calcification was identified and all visible calcification was removed, and all calcific debris (floating or displaced) were removed by irrigation or debridement.
However, complete calcification removal and debridement
of degenerative changes in surrounding tissue resulted in
defect on the rotator cuff tendon in most cases. When the
rotator cuff defect was considered large or if the tendon was
torn in full-thickness, repair was undertaken using either a
suture anchor or side-to-side stitches, depending on defect
size and shape. Suture anchor repair was underwent in the
case of relatively large full-thickness defect and partialthickness tear of greater than Elman grade III after removal
of calcific material and one stitch of side-to-side repair was
performed in partial tear of Elman grade II to avoid propagation of rotator cuff tear. In case of minimal damage less
than Elman grade I on the rotator cuff after removal of
calcific deposit, just debridement was performed. Rotator
cuff repair was performed in the standard fashion.
Rehabilitation and follow-up
An abduction brace was applied for 3 weeks after surgery
in those who had undergone repair and needed protection,

and then active and passive range of motion exercises and
rehabilitation were started. The rehabilitation protocol used
was similar to that used after the repair of a small rotator
cuff tear. Routine clinical follow-up visits were undertaken
at 2 and 6 weeks, and at 3, 6, 12, and 24 months.
Statistical analysis
Students T tests and the non-parametric Wilcoxon twosample test were used to compare the two study groups.
Complication rates in the two groups were compared using
Fisher’s exact test. All statistical analyses were performed
using SAS software version 9.13(SAS institute Inc, Cary,
NC, USA), and the level of significance was set at P \ 0.05.

Results
Patients were followed up for a median duration of
31 months (range, 24–45). Demographic and clinical data
are summarized in Table 1.
Clinical results
Preoperative mean symptom duration was 45 months
(range from 9 months to 10 years). Twenty-two calcific
tendinitis involved right shoulders and remaining 13
involved left shoulders. Dominant hand was right in 31 and
left in 4 patients. Seven patients had endocrine disease (five
diabetes mellitus and two thyroid disease). There were 22
type A and 13 type B calcific deposits. The mean size of
calcification was measured as 15.0 (±7.1) mm. Preoperatively, all calcific deposits were considered to be located
within the supraspinatus tendon or the junction between the
supraspinatus and infraspinatus tendons. Plain radiographs
obtained immediately after surgery revealed complete calcification removal in 29 (83%), a residual trace in 3 (9%),
and a calcific deposit of\0.5 cm in 3 (9%). At final followup, all patients sustained complete resorption without any
recurrence. Six patients with a residual calcification also
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revealed complete resorption at last follow-up. Clinical
outcomes improved at final visits: from 39 (±17) preoperatively to 89 (±13) for ASES scores, from 60 (±20) to 87
(±15) for Constant scores, from a mean 6 (±2) to 1 (±1) for
PVAS (P \ 0.001, respectively). IF PVAS was less than
two, it was regarded as pain relief was achieved. Within
6 months after surgery, 30 out of 35 patients showed PVAS
less than 2, that is, pain relief was achieved with the surgery
(median 3 months (range, 0–24)). Two patients showed
immediate pain relief after surgery.
Repair using a suture anchor was performed in 18
(51%), side-to-side repair in 13 (37%), and debridement
only in 4 (11%). We compared the results of group which
needed repair using suture anchor because of relatively
large full-thickness defect after removal of calcific material
with the group which had minor damage on the rotator
cuff. No differences were observed between the suture
anchor and non-suture anchor group in terms of clinical
scores and time to pain relief (Table 1).
Complications
During follow-up, no complications, such as subcutaneous
hematoma, infection, or hyperesthesia, occurred, and no
secondary operation was required in any patient. However,
10 patients without any motion limitation prior to surgery
developed stiffness, though this was relieved within 3–
9 months of surgery with the assistance of subacromial or
intra-articular steroid injections and non-steroidal antiinflammatory drugs. Seven patients developed stiffness in
the suture anchor group and three in the non-suture anchor
group. The frequency of secondary stiffness was similar in
the two groups (P = 0.264), and postoperative stiffness did
not influence the final outcome (P = 0.299 for ASES
score, P = 0.880 for Constant score, P = 0.496 for
PVAS). However, those who had the postoperative stiffness needed longer time (6 months (range, 2–24)) to
achieve pain relief than those who did not have secondary
stiffness (3 months (range, 0–8)) (P = 0.002). Subjective
satisfaction showed no difference between two groups
(P = 0.491).

Discussion
The most important finding of the present study was that
clinical assessments improved significantly after complete
removal of calcific deposits and repair of rotator cuff tendons, which concurs with previous studies on the topic [1,
5, 6, 9, 13, 14]. However, some concern was raised by the
postoperative stiffness observed after immobilization.
Nevertheless, protracted shoulder pain and discomfort was
relieved in most patients (30 of 35) within 6 months of the
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surgery, which is relatively short period considering previous symptom duration.
Based on the theoretical background that calcification
with edema and increased intratendinous pressure contribute to pain, recent studies have claimed that complete
intraoperative removal of the deposit does not appear to be
essential and have attempted to minimize supraspinatus
tendon damage by using blunt instruments [1, 5, 8, 13]. In
such studies, the prime purpose of surgery was tendon
decompression and the rationale for treatment was that in
majority of patients incompletely removed during surgery
is followed by the progressive resorption of calcifications.
Art et al. [1] removed calcifications using a partial-thickness small longitudinal incision so as not to damage the
cuff tendon, and Seil et al. [13] used a longitudinal incision
of less than 1 cm and did not use a shaver to preserve the
supraspinatus tendon. In the study by Seil et al. [13], no
major structural changes were evident by ultrasonography
at one year after surgery. Furthermore, other authors who
favored not damaging the tendon have reported no clinical
influence of remnant calcification on final results and
spontaneous resorption in some cases [5, 8]. On the other
hand, some authors have favored complete excision of
calcific deposits [6, 7, 9, 12]. Moreover, suturing of
residual tendon lesions after removing deposits was recommended during open surgery, because the process is
straightforward and can be performed quickly [3, 10, 15].
During arthroscopic surgery, Porcellini et al. [9] sutured
partial tears larger than 1 cm and complete tears using sideto-side stitches or suture anchors and prompted rehabilitation programs immediately after surgery. He recommended complete removal based on a presumed inverse
relation between outcome and remnant calcific material. In
most of our cases, we found that tissues enfolding calcifications showed tendinosis with bursitis. In particular, we
were reluctant to leave calcific material that was distinctly
visible, which caused us to aggressively eliminate calcifications, and to repair large defects using sutures with or
without anchors after debridement. However, many surgeons would be reluctant to excise all calcific deposits
because this would lead to loss of rotator cuff tendon
integrity and possibly a full-thickness tear. Nevertheless, in
agreement with previous studies, our patients achieved
good clinical outcomes.
In the present study, ten patients with no motion limitation preoperatively experienced secondary stiffness after
surgery. On the other hand, five patients with slight active
and passive motion limitations preoperatively did not
complain of persistent pain or motion limitation after surgery. Statistical analysis showed no significant difference
between suture anchor repair group and non-suture anchor
group in terms of the frequency of secondary stiffness or
the effect that this had on final outcome. However, a
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significant difference was observed between the two study
groups in terms of time to pain relief (P = 0.002, 6 (range
2–24) vs. 3 (range 0–8) months). In other words, although
stiffness after surgery was relieved (with or without steroid
injections) and had no influence on final outcome, it may
have delayed disease recovery and thus might have reduced
patient satisfaction, particularly shortly after surgery. Previous studies have also reported stiffness as a complication
of arthroscopic treatment in patients with calcific tendinitis.
In a study by Jacob et al., the incidence of frozen shoulder
after surgery was 18%, and they referred the cause of
frozen shoulder to the irritation of the glenohumeral capsule by residual calcium debris, and thus, they recommended thorough lavage [5]. Seil et al. reported secondary
stiffness in two of 54 patients as complications despite no
immobilization after surgery. In our study, we followed the
rehabilitation protocol of rotator cuff repair, which included 3 weeks of immobilization after surgery for tendon
healing. Comparison of the high rate of stiffness encountered in the present study (29%) with that reported by Seil
et al. [13] (4%) suggested that immobilization might have
been responsible for the secondary stiffness, although it is
essential for tendon healing. On the other hand, intraarticular outbreak of calcium crystals due to the creation of
a defect after complete removal of calcific deposit might be
the cause of the secondary stiffness. Further study is
inevitable.
Another notable result of the present study was that
despite long symptom duration, pain relief was achieved
within 6 months. Thirty of the 35 patients (85.7%) had a
minimal pain level at 4.4 months after surgery, which is in
accordance with other studies [3, 13]. Seil et al. reported
secondary stiffness in only two of 54 patients, but their
cases recovered more slowly than ours (over 12 months)
and only 44% had a minimal pain level at 6 months.
Delayed recovery from pain might be due to shoulder
stiffness after surgery or tendinosis of the rotator cuff,
which heals more slowly. However, the relatively more
rapid recovery observed may have been due to bursectomy
and debridement of pathologic surrounding tissue. We
believe that proper debridement of tissues with tendinosis
and the removal of calcific material accelerates recovery.
Subsequently, if there is a rotator cuff defect, repair with or
without a suture anchor provide equivalent satisfactory
clinical results to those obtained using more conservative
surgical techniques.
The present study is not a comparative study of the
complete and incomplete removal of calcific deposits, and
the decision for treatment was made by the size of tendon
defect after complete excision not by the randomization.
No imaging study was performed to establish intact
integrity after tendon repair. Limited number of cases and
the short duration of follow-up were another weakness in

our study, and it means further study is needed to confirm
our findings. The Beta risk especially is probably high due
to the small number of cases. No proper sample-size calculation and the limited sample sizes, which might lead to
no statistical differences between two groups, were other
limitations of the present study.

Conclusion
Our findings suggest that during arthroscopic surgery for
calcific tendinitis, repair with or without suture anchor after
complete removal of calcific material provides comparable
clinical results published in previous literature with minimal removal technique. Complete removal of calcific
material and debridement of pathologic surrounding tissue
might be the possible explanation for earlier pain relief.
However, secondary shoulder stiffness after surgery might
be higher due to postoperative immobilization.
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