Calcific Tendinitis of the
Rotator Cuff; A Review

ABSTRACT

Calcifying tendinitis of the rotator cuff is a common disorder; its
underlying mechanism still remains unknown. Although details
of the clinical presentation(s) and pathological changes which
are associated with calcific tendinitis are available, conservative
management of this condition remains a topic of debate. About
90% of the patients can be treated non — operatively, but as
some are resistant to conservative treatment; newer techniques
or surgery should be indicated.

Rheumatologists and radiologists have often described this
shoulder abnormality, leading to its progressive differentiation
from other painful shoulder syndromes.
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The conservative treatment includes the use of non —steroidal anti
— inflammatory agents, roentegen therapy, physical modalities
for controlling the pain and for preventing loss of joint mobility,
local steroid injections, and open or arthroscopic surgeries.

Results of non — operative treatments have also been satisfactory.
These include heat, cold, range of motion and pendulum
exercises, diathermy, short — wave, and radiation therapy. Rest,
immobilization with a sling, and oral non — steroidal and steroid
anti — inflammatory medications have also been mentioned.
This review aimed at looking at calcific tendinitis of the rotator
cuff with a wide vision in the light of modern advances; while at
the same time, not disregarding the past experiences.
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INTRODUCTION

Calcifying tendinitis of the rotator cuff is a common disorder and the
underlying cause is still not fully understood. Many names have been
used to describe it: some of them, such as ‘calcific periarthritis’,
emphasise the extra — articular site of the deposit; others, such
as ‘periarticular apatite deposition’, mention the nature of the
compound which is found in the calcification; and the more recent
ones, such as ‘calcifying tendinitis’ [1 — 3], emphasise the active
process that might explain the deposition. Other nomenclatures for
this entity include calcific/calcifying/calcified/calcareous tendonitis/
tendinopathy. While a significant amount of information is available
on the clinical presentation(s) and pathological changes which are
associated with calcific tendinitis, the conservative management
of this condition remains a topic of debate. About 90% of the
patients can be treated non — operatively, but some are resistant to
conservative treatment and surgery is indicated in such cases.

Rheumatologists and radiologists have often described this
shoulder abnormality, leading to its progressive differentiation from
other painful shoulder syndromes [4].

The management of calcific tendinopathy remains controversial,
and it includes the use of non — steroidal anti — inflammatory
agents, roentegen therapy, physical modalities for controlling the
pain and for preventing loss of joint mobility, local steroid injections,
and open or arthroscopic surgeries [5,6].

Management of the patients with calcific tendinitis varies. Non —
operative treatments have been employed with reportedly good
results. Non — operative interventions include heat, cold, range
of motion and pendulum exercises, diathermy, short-wave, and
radiation therapy. Rest, immobilization with a sling, and oral non
— steroidal and steroid anti — inflammatory medications have also
been mentioned [7 - 9].
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Incidence and Demographics

Calcific tendinitis is one of the most common causes of non-
traumatic pain in the shoulder [10, 11]. Bosworth [12] reported
an incidence of 2.7% in 6061 asymptomatic office workers when
pboth shoulders were examined by radiography; Uhthoff and
Sarkar [13] reported that Welfing et al found an incidence of 7.5%
in 200 asymptomatic patients and of 6.5% in 925 symptomatic
patients. Calcific tendinitis is commonly found in people of the
older age groups [14,15].

Stages of calcification

Pre - calcification Stage

Patients usually do not have any symptoms in this stage. At this
point in time, the sites where the calcifications tend to develop,
undergo cellular changes that predispose the tissues to developing
calcium deposits.

Calcific Stage

During this stage, calcium is excreted from cells and it then
coalesces into calcium deposits. When it is seen, the calcium looks
chalky; it is not a solid piece of bone. Once the calcification has
formed, a so — called resting phase begins; this is not a painful
period and it may last for a varied length of time. After the resting
phase, a resorptive phase begins — this is the most painful phase
of calcific tendonitis. During this resorptive phase, the calcium
deposit looks like toothpaste.

Postcalcific Stage
Thisis usually a painless stage, as the calcium deposit disappears and
as it is replaced by a more normal appearing rotator cuff tendon.

[Table/Fig-1] Shows Calcific tendinitis of the left supraspinatus
tendon, as was seen on high resolution musculoskeletal ultrasound
and plain radiographs.
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Pathogenesis of Calcific Tendinitis

The natural history of calcific tendinitis has been described as
degeneration of the supraspinatus tendon, followed by its calci-
fication and eventually, its rupture into the subacromial bursa. The
model which is used most frequently for the pathogenesis of calcific
tendinitis of the supraspinatus tendon is that of a degenerative
process with secondary calcification within the tendon fibres [16,17].
The localisation of the calcific deposits in the supraspinatus tendon
is thought to occur most likely as a result of 1 of 2 causes: (1)
an early impingement syndrome and a longstanding impingement,
leading to the degeneration of the tendon fibres, which then leads
to calcification; or (2) in patients without an impingement syndrome,
the localisation of the calcium deposit may be related to the blood
supply of the region.

Calcium crystals are deposited primarily in the matrix vesicles, which
coalesce to formlarge deposits during the formative phase. The fibro
cartilage is slowly eroded by the expanding deposit. Radiographic
diffraction studies which were done on dehydrated specimens
of the calcific deposits have revealed calcium hydroxyapatite
Ca,(PO,),(OH), as the only in — organic constituent of the deposits
[14]. The resting phase denotes a variable time period of local
inactivity; then the appearance of thin — walled vascular channels
at the edge of the deposit heralds the beginning of the resorptive
phase. In this phase, the deposit is invaded by macrophages,
polymorphonuclear cells, and fibroblasts that phagocytose the
deposit. The trigger phenomenon for the commencement of the
resorptive phase has not yet been elucidated.

The postcalcific stage is characterised by granulation tissue which
replaces the space which is left behind by the removal of the
calcium deposit. The postcalcific stage and the resorptive phase of
the calcific stage appear to occur concurrently. As the granulation
tissue matures to a scar, the collagen and fibroblasts are oriented
along the longitudinal axis of the tendon.

Conservative management of calcific tendinitis
lontophoresis

lontophoresis is a process that allows increased penetration of
the ionized molecule across or in to the tissue by application of
low electric current. It has been found that the use of acetic acid
iontophoresis and physiotherapy in the treatment of calcifying
tendinitis of the shoulder, result in better clinical and radiologic
effects than those which are observed in subjects who are treated
by physiotherapy alone [18]. A definite reduction in the calcific area
and its density has also been reported with this therapy [19].

The physiologic basis for this approach rests on the passage of
ionizable substances through the skin — mainly through the hair
follicles and sweat gland canals — through the polar effect of
the direct (galvanic) current, which thus triggers the migration of
the ionized molecules which are placed under the same polarity
electrode, towards the opposite polarity electrode. In this way,
acetic acid, which is an in — organic anion, is applied under the
cathode (negative electrode) and it will migrate towards the anode
(positive electrode) while it is submitted to galvanic current. Because
the calcification consists mostly of hydroxyapatite crystals which
are insoluble in water and soluble in acidic pH, it is reasonable to
expect a regression of the calcification.

In the context of adverse reactions or intolerance to anti —
infammatory agents, acetic acid iontophoresis, because of its
non — invasive character, remains a frequently used treatment for
calcifying tendinitis of the shoulder.
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Plain Radiograph

Ultrasound Image

[Table/Fig-1]: Shows calcific tendinitis of left supraspinatus tendon as
seen on high resolution musculoskeletal ultrasound and plain radiograph
of left shoulder

Extracorporeal Shock Wave Therapy (ESWT) for
Calcific Tendinitis

Extracorporeal shock wave therapy (ESWT) is a non — invasive
treatment that involves the delivery of low — or high — energy shock
waves via a device to a specific site within the body. These pressure
waves travel through fluid and soft tissue; their effects occur at
sites where there is a change in impedance, such as the bone/
soft — tissue interface. It is thought to disrupt fibrous tissue, with
subsequent promotion of revascularisation and healing of tissue.
It has also been hypothesised that the shock waves may reduce
the transmission of pain signals from the sensory nerves and/or
that they may stimulate healing. On that basis, ESWT has been
proposed as an alternative to surgery.

Whenever conservative therapy had not been effective in relieving
pain and other symptoms, extracorporeal shock — wave therapy
(ESWT) had been used [20, 21], yielding results such as relief from
pain and improved functions [22-26] that were sometimes as good
as those which were achieved by means of surgical procedures.

Radial Shock-Wave Therapy

A Radial Shock Wave (RSW) is a low- to medium-energy shock
wave that is pneumatically generated through the acceleration of
a projectile which is present inside the handpiece of the treatment
device and that is then transmitted radially from the tip of the
applicator to the target zone. The pressure and the energy density
decrease by the third power of the penetration depth in the tissue.
Radial shock waves show alower peak pressure and a considerably
longer rise time than Extracorporeal Shock Waves (ESWs). In Radial
Shock-Wave Therapy (RSWT), the focal point is not centred on the
target zone, as it occurs in ESWT, but on the tip of the applicator.
The energy at the focal point of the shock wave per impulse is
called the “Energy Flux Density” (EFD) and it is recorded as joules
per area. The effective total energy of a treatment is defined by the
number and EFD of the single impulses and by the geometrical
measurement of the focal point. Low — Energy Shock Waves (EFD
less than 0.1 mJ/mm?) are generally differentiated from high-energy
waves (EFD of 0.2- 0.4 mJ/mm) [23].

Therapeutic Ultrasound for Calcific Tendinitis

Ultrasound is a sound wave that has a frequency which is greater
than 20 KHz. It is generated by applying an alternate current to a
piezoelectric crystal (which is found in the transducer which is in
the sound head). This crystal contracts and expands at the same
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frequency at which the current changes its polarity. The sound field
which is generated by this crystal, in turn, makes the molecules in
the sound field vibrate and oscillate.

Ultrasound stimulates the accumulation of the peripheral-blood
mononuclear cells by activating endothelial cells. It may also
act indirectly by increasing the intracellular calcium levels [27].
Since activated endothelial cells express and release a variety of
chemo attractant substances such as chemokines (monocyte
chemo attractant protein, interleukin-8, regulated upon activation
normal T-cell expressed and secreted [RANTES]) and cytokines
(interleukin-2 and stem-cell factor) [28-30], migrating macrophages
might be involved in the phagocytosis of calcified particles. At higher
intensities, ultrasound may trigger or accelerate the disruption of
apatite-like microcrystals. The appearance of these smaller calcium
crystals may then stimulate macrophages to remove calcifications
by phagocytosis [31, 32]. Finally, the increases in the temperature
of tissue which is exposed to ultrasound may increase blood flow
(i.e., induce hyperaemia) and metabolism, thus facilitating the
disintegration of calcium deposit.

Microwave Diathermy for the Treatment of Calcific
Tendinitis

Microwave Diathermy produces hyperthermia in the tissue, which
in turn reduces symptoms, and probably favours resorption
of calcium deposits. The analgesic effect might be mediated
peripherally and/or centrally by inhibition of the noxious evoked
discharge of ascending tract neurones [33]. This increase in
blood perfusion [34,35] may increase metabolic rate, and could
facilitate the disintegration of calcium deposits. Hyperthermia may
also stimulate the accumulation of peripheral blood mononuclear
cells by activating endothelial cells. Since activated endothelial
cells express and release a variety of chemotactic substances,
migrating macrophages might be involved in the phagocytosis of
calcified particles.

New techniques of management, like percutaneous lavage aspir-
ation can be used. In this method, under local anaesthesia; the
calcific deposits are mechanically broken up by puncturing them
with a needle and aspirating the calcific material with the help of
saline suction. Lavage aspiration with sonographic guidance has
been quoted to become the optimal modality for an effective
treatment of this painful condition [36]. Use of warm saline has
been found to reduce the duration of the procedure and improve
calcification dissolution, thereby reducing the frequency of bursitis
which follows such procedures [37].

Another technique is the use of cimetidine, for the treatment of
chronic calcific tendinitis of the shoulder [38].

It has been concluded that following arthroscopic treatment, the
good clinical results do not last long and the affected shoulders
have lower clinical scores than healthy shoulders. Supraspinatus
tendon tears have been seen more often after calcium removal [39].
Additional subacromial decompression has been found to reduce
the postoperative pain [39]. Among modern surgical methods
which were carried out for this condition, it has been found that
the arthroscopic conventional suture-bridge technique was better
in terms of patient satisfaction, functional outcome, and rates of
retear as compared to the arthroscopic double-row technique
which was used for full-thickness rotator cuff tears [40].

In calcific tendinitis, because of calcium deposition in the rotator
cuff area, the flexibility is limited and pain develops. Exercise
[41], being a non — invasive treatment option for this condition,
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should always be the first choice. Rotator cuff exercises like medial
rotation, lateral rotation and angled front raises help in retaining
shoulder joint movements. Yoga is a subtle form of exercise that
improves the flexibility and reduces stress. A dolphin pose helps in
stretching the shoulders [41].

CONCLUSION

Calcific tendinitis of the shoulder is a burning problem today, for
which, at the moment, prevention appears to be the best cure.
Proper exercise and yoga can help in preventing this delimiting
malady. Therapies like lontophoresis, ESWT, RSW, Therapeutic
Ultrasound and Microwave Diathermy are of advantage when the
disease is diagnosed on time and it has been found to be non
responsive to pain Killers. Each of these modalities has a potential
for reducing the calcification in the tendon. Surgery is only war-
ranted when all these modalities fail to retrieve the patient from pain
and discomfort.
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