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Objective. To evaluate the effectiveness of disodium EDTA administration in the treatment of calcific tendinitis of the
shoulder.
Methods. Eighty patients with radiographically verified calcific tendinitis of the shoulder were enrolled between Sep-
tember 2001 and October 2003. Patients were randomly assigned to either a study group (n � 40) or a control group (n �
40). Pain and functional level were evaluated before and after treatment and at 1-year followup. Radiographic modifi-
cations in calcifications were evaluated before and after treatment. Disodium EDTA was administered through single
needle mesotherapy and 15 minutes of pulsed-mode 1 MHz-ultrasound.
Results. The study group displayed improvement in all of the parameters analyzed after treatment and at the 1-year
followup. Calcifications disappeared completely in 62.5% of the patients in the study group and partially in 22.5%;
calcifications partially disappeared in only 15% of the patients in the control group, and none displayed a complete
disappearance.
Conclusion. Our results suggest that the use of disodium EDTA for the management of calcific tendinitis of the shoulder
is safe and effective, leading to a significant reduction in pain, improvement in shoulder function, and disappearance of
calcifications after 4 weeks, without adverse effects.

INTRODUCTION

Calcific tendinitis of the shoulder is characterized by cal-
cium phosphate crystal deposition in the rotator cuff ten-
dons (1,2). The incidence of calcific tendinitis varies, de-
pending on different reports, from 2.7% to 63% (2,3).
Despite many investigations, the etiology and pathogene-
sis of shoulder calcific tendinitis remain unclear (4–7).
Hypovascularization and local degenerative and prolifer-
ative changes in tendinous tissue of the rotator cuff have
been suggested as possible causes (4,6,7). The disorder
leads to pain, particularly nocturnal discomfort, in �50%
of patients (2,8) and frequently leads to a considerable
restriction of range of motion. The clinical presentation

varies considerably, and symptoms may last for several
days and then either disappear or become chronic (2,7).
The natural history and incidence of spontaneous resorp-
tion of the calcific deposit is variable. For example, Bos-
worth (2) described the disappearance of calcifications in
9.3% of patients within 3 years of the initial diagnosis.
According to Wagenhauser (9), calcifications disappeared
in 27.1% of patients after 10 years, and Gartner (10) re-
ported that calcifications with sharp margins and a homo-
geneous or heterogeneous structure disappeared spontane-
ously in 33% of patients over a period of 3 years. The time
required for a spontaneous disappearance of the calcifica-
tions, however, is often too long and unacceptable for the
patient’s quality of life.

Treatment of patients with calcific tendinitis is typically
conservative and includes the use of nonsteroidal antiin-
flammatory drugs and analgesics, acetic acid iontophoresis
(11,12), therapeutic exercise (13), and therapeutic ultra-
sound (14,15), all of which have a limited effect (16).

When typically conservative therapy has not been effec-
tive in relieving pain and other symptoms, percutaneous
needle aspiration (17), shock wave therapy (18–22), and
rarely surgical intervention (23,24) are used. Heavy metal
and mineral chelator disodium EDTA is an amino acid that
was first synthesized and patented in 1938 and refers to
the chelating agent. This amino acid is widely used to
sequester divalent and trivalent metal and mineral ions
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(e.g., lead, mercury, arsenic, aluminum, cobalt, calcium,
etc.). Currently, disodium EDTA is used in chelation ther-
apy, a treatment that involves intravenous administration
for lead and heavy metal poisoning. EDTA binds to metals
via 4 carboxylate and 2 amine groups. The rationale of its
clinical use in calcific tendinitis of the shoulder is based
on the fact that disodium EDTA could bind and remove
the calcium deposits (25,26).

When ultrasound is used to drive molecules of a topi-
cally applied medication, it is called phonophoresis. Al-
though the exact mechanism is not known, drug absorp-
tion may involve a disruption of the stratum corneum
lipids allowing the drug to pass through the skin. Phono-
phoresis has been used to administer various drugs, in-
cluding local anesthetics and antibiotics (27). This tech-
nique also has been used successfully to deliver
antiinflammatory medication to inflamed subcutaneous
tissues and to accelerate functional recovery by decreasing
pain and promoting healing (27–30).

Mesotherapy is a method of treatment in which subcu-
taneous injections containing mixtures of compounds are
given at the site of the pain at short intervals (31). In this
way, a mixture of readily available drugs is administered
to treat local medical conditions. There are many indica-
tions for mesotherapy (32–34), although most applications
are found in the osteoarticular field (35–37).

In previous studies, disodium EDTA has been used for
the treatment of the calcific tendinitis of the shoulder
administered by ionophoresis (38,39) or mesotherapy (40),
bringing good results. To our knowledge, there have been
no previous randomized placebo-controlled trials pub-
lished that assessed the safety and clinical effectiveness of
disodium EDTA administered by phonophoresis and me-
sotherapy in the treatment of calcific tendinitis of the
shoulder. The purpose of the present study was to evaluate
the effectiveness of disodium EDTA administrated by pho-
nophoresis and mesotherapy on pain relief, restoration of
shoulder function, and resolution of calcific tendinitis of
the shoulder.

PATIENTS AND METHODS

Patients. Between September 2001 and October 2003,
patients with radiographically verified calcific tendinitis
of the shoulders were treated at a single center. This dou-
ble-blind, randomized, placebo-controlled study was ap-
proved by our local ethics committee, and written in-
formed consent was obtained from all patients before
participation in the study. Inclusion criteria were as fol-
lows: calcific tendinitis of the shoulder, detected on stan-
dardized radiographs, with type I (homogenous and with
well-defined borders) or type II (heterogeneous in struc-
ture with sharp outline or homogenous in structure with
no defined border) calcifications according to the Gartner
and Simons radiographic classification (4); visual analog
scale (VAS) score �4 cm at the moment of the evaluation;
presence of symptoms for at least 6 months; and failure of
previous conservative treatments (antiinflammatory drugs,
ultrasound and exercises, laser therapy and exercises,
electrical stimulation and exercises, acupuncture, and ste-

roid injection). Exclusion criteria were as follows: rotator
cuff tear, glenohumeral or acromioclavicular arthritis, or
acromioclavicular spur to rule out alternative explanations
for the pain; pregnancy; implanted pacemaker; blood co-
agulation disorders or use of anticoagulant drugs; age �18
years; inflammatory or neoplastic disorders; presence of
type III (cloudy and transparent) calcifications according
to the Gartner and Simons radiographic classification (4);
and conservative treatments administered in the last 4
weeks.

Presence of other shoulder pathologies (e.g., rotator cuff
tear, bursitis, etc.) was clinically evaluated by an expert
physiatrist, and, when suspected on the basis of the clin-
ical findings, ultrasound and magnetic resonance imaging
examinations were performed before the randomization.

Patients who met the eligibility criteria were randomly
assigned, using a computer-based 1:1 randomization
scheme and sealed envelopes, to either a study group or a
control group (Figure 1), so that each patient had an equal
probability of being assigned to either group. The first
patient was randomized in September 2001, and the last
patient was randomized in October 2003.

Outcome measures. The primary end points were an
increase of 30 points in the mean Constant and Murley
Score (CMS) (41) and a decrease of 3 points in the mean
VAS score, from before treatment to after treatment and to
the 1-year followup period. The CMS is a standardized
tool for evaluating shoulder pain and function. The max-
imum score (100 points) corresponds to the sum of 2
components, one subjective (35 points) and the other ob-
jective (65 points, including 25 points for shoulder muscle
strength, which we assessed with an electronic dynamom-
eter). A score of 100 represents an asymptomatic patient.

Study Group                                           Control Group

90 Assessed for
Eligibility

10 excluded
10 not meeting inclusion criteria

80 Randomized

40 received study
 intervention as allocated

40 completed treatment

40 received placebo intervention
as allocated

40 completed treatment

40 evaluated at 1 week after the
end of treatment

40 evaluated at 1 week after the
end of treatment

40 evaluated at 1-year followup 32 evaluated at 1-year followup
5 received local corticosteroid injection

3 undergone surgical intervention

40 analyzed
based on intention to treat principle

40 analyzed
based on intention to treat principle

Figure 1. Flow diagram of the study.
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The CMS has been validated and shows good intra- and
interobserver reproducibility.

Self-rated pain intensity at the moment of the evaluation
was measured on a 10-cm horizontal VAS, with 0 cm
labeled as “no pain” and 10 cm labeled as “worst pain I
have ever had.” Patients were asked to answer the follow-
ing question: “Referring to the worst pain you have expe-
rienced in your life, what is the relative level of your
shoulder pain?” We chose this question after verifying that
no patient in our series had a medical history of excruci-
ating pain conditions.

The secondary end point was the radiographic disap-
pearance of calcifications at the end of treatment. Success
was defined as complete disappearance of calcifications.
An anteroposterior radiograph of the shoulder obtained in
45 degrees of external rotation and 45 degrees of internal
rotation was obtained for each patient under standardized
conditions in terms of distance from radiographic film and
exposure setting (42) in order to evaluate the presence,
type, and size of calcifications, as well as their location
within a specific tendon. Type of calcification was evalu-
ated according to the Gartner and Simons classification (4).
A caliper that evaluated calcification length (in millime-
ters) was used for size measurement. The radiographic
assessments were obtained before treatment; posttreat-
ment assessment was performed 1 week after the end of
treatment so that the disappearance of the calcification
could be correlated with the therapy performed.

Primary outcome measurements were performed by 2
experienced physicians. The secondary outcome measure-
ments were assessed by an experienced radiologist. The
patients, the outcome assessors, and the radiologist were
all blinded to the treatment performed.

Tolerability of disodium EDTA. To evaluate the tolera-
bility of the disodium EDTA during the course of treat-
ment, patients underwent a complete laboratory examina-
tion, including hematology, blood chemistry, and
urinalysis. Patients also underwent a clinical examination
to record vital signs, and were asked to record all the
adverse effects they observed.

Treatment. Each patient of the study group received 1)
1 administration per week, for 3 weeks, of single-needle
mesotherapy with 1 ml of disodium EDTA, 1 ml of 1%
procaine, and 3 ml of injectable water, and 2) 15 minutes
of pulsed-mode ultrasound (frequency 1 MHz, power 2.5
watts/cm2, pulse mode 1:4; Sonoplus 407, Enraf Nonius,
The Netherlands), administered using a 15% solution of
disodium EDTA gel (mixture of disodium EDTA and aqua-
sonic gel), 5 times per week for 3 weeks.

The control group received the identical treatment pro-
cedure; however, the ultrasonic generator was not turned
on, and the disodium EDTA was not present in the mixture
for mesotherapy and in the aquasonic gel for ultrasounds.

Statistical analysis. The calculation of the number of
patients was based on the primary outcomes. For the CMS
at the end of treatment, it was assumed that the patients in
the study group would have a mean of 80 points, and the

patients in the control group, a mean of 50 points, with a
common SD of 30 points. For the VAS at the end of
treatment, it was assumed that the patients in the study
group would have a mean of 2 points, and the patients in
the control group, a mean of 5 points, with a common SD
of 3 points. On this basis, and assuming a level of signifi-
cance of 5% and a power of 95%, the number of patients
necessary was calculated to be 32 per group. A dropout of
15% was expected. Statistical analyses were performed
using SAS software, version 8.2 (SAS Institute, Cary, NC).
All analyses of the primary and secondary outcomes were
performed according to the intent-to-treat principle. The
intent-to-treat analysis was carried out according to a
worst-case scenario analysis: patients who did not com-
plete the treatment or had not undergone the posttreat-
ment or final followup assessments were assigned a poor
outcome, corresponding to the final average change re-
corded in the per-protocol completer population in the
control group (43).

A 2-sample unpaired t-test was applied to compare the
differences of the baseline data. A two-way analysis of
variance (ANOVA) with group (study versus control) as
the between-patient factor and time as the within-patient
factor was used to assess the presence of significant differ-
ences between the study and control groups and within
each group before and after treatment and at the 1-year
followup. A Tukey post hoc comparison was used to de-
termine significant differences between mean values when
a significant main effect and interaction were found. Two-
sample paired and unpaired t-tests were applied to com-
pare the differences in average size of calcium deposits on
radiographic examination before and after treatment and
between the study and control groups, respectively. Two-
sample paired t-tests were applied to compare the differ-
ences in mean values of clinical and laboratory examina-
tions before and after treatment. For all analyses, 2-sided P
values less than or equal to 0.05 were considered signifi-
cant. A 95% confidence interval was also calculated.

RESULTS

Of 90 patients eligible for the study, 10 did not meet the
inclusion criteria (Figure 1). The remaining 80 patients (44
men and 36 women, mean � SD age 46.20 � 2.05 years,
range 40–52 years) with radiographically verified calcific
tendinitis of the shoulder (mean � SD duration of symp-
toms 12 � 4.54 months, range 6–22 months) were ran-
domly assigned to either the study group or the control
group. No bilateral calcifications were encountered. The
baseline characteristics, which did not display any statis-
tically significant differences between groups, are shown
in Table 1.

All 80 patients were reexamined 1 week after the treat-
ment period. At the 1-year followup, all 40 patients in the
study group were reappraised, and 8 patients (20%) in the
control group were excluded, 5 because they had received
corticosteroid injection therapy and 3 because they had
undergone a surgical intervention between the end of
treatment and followup. Nevertheless, based on the intent-
to-treat principle (43), the data for these 8 patients were
included in the data analysis.
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Primary outcome measures. The comparison of mean
total scores and single-item scores of the CMS between the
2 groups is summarized in Table 2. ANOVA demonstrated
a significant effect of treatment (P � 0.01) and a significant
treatment–time interaction (P � 0.01). One week after the
end of treatment and at the 1-year followup, statistically
significant improvements in mean total scores (P � 0.01)
and single-item scores (P � 0.01 for all) on the CMS were
observed in the study group. No statistically significant
difference was found in the control group on the CMS total
score (P � 0.69) and single-item score (pain: P � 0.39;
motion: P � 0.56; power: P � 0.49; activity and position-
ing: P � 0.88).

Statistically significant VAS score reduction was ob-
served both at 1 week after the end of treatment (P � 0.01)
and at the 1-year followup (P � 0.01) in the study group,
whereas no change was seen in the control group at 1 week
after the end of treatment (P � 0.08) and at the 1-year
followup (P � 0.46).

Secondary outcome measure. Radiographic assessment
was performed 1 week after the end of treatment. Calcifi-
cations were found in the supraspinatus tendon in 68
patients (85%) and in the infraspinatus tendon in 12 pa-
tients (15%). Radiographic changes in the average size of
calcifications are shown in Table 3. The average size of
calcifications showed a significant decrease after treatment
in the study group, whereas no change was seen in the
control group. After treatment, calcifications disappeared
completely in 25 patients (62.5%), disappeared partially
in 9 patients (22.5%), and were unmodified in 6 patients
(15%) (Figure 2). Twenty-three (92%) of the 25 calcifica-
tions that completely disappeared were classified as type
II, whereas the other 2 calcifications (8%) were classified

Table 1. Baseline characteristics*

Characteristics
Study group

(n � 40)

Control
group

(n � 40)

Age, years 46.12 � 1.98 45.70 � 2.05
Sex, no.

Male 22 22
Female 18 18

Duration of symptoms,
months

11 � 3.5 12 � 5.7

Treatment side, no.
Right 32 30
Left 8 10

CMS, range 0–100 47.68 � 5.79 46.57 � 6.94
VAS, range 0–10 cm 6.78 � 0.28 6.83 � 0.17
Location of calcium deposit,

no.
Supraspinatus 33 35
Infraspinatus 7 5

Calcification size, mm 18.5 � 1.57 17.85 � 1.19
Type of calcification, no.

Gartner and Simons I 8 6
Gartner and Simons II 32 34

* Values are the mean � SD unless otherwise indicated. CMS �
Constant and Murley Score; VAS � visual analog scale.
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as type I according to the Gartner and Simons classifica-
tion (4). All 9 calcifications that partially disappeared were
classified as type II, whereas all 6 unmodified calcifica-
tions were classified as type I. In the control group, no
complete disappearance of calcifications was observed.
Partial disappearance of calcifications was seen in 6 pa-
tients (15%), and unmodified calcifications were seen in
34 patients (85%). All 6 partially disappeared calcifica-
tions were type II, whereas of the remaining 34 unmodified
calcifications, 6 were type I and 28 were type II according
to the Gartner and Simons classification (4).

Tolerability of disodium EDTA. No side effects were
recorded during the study. The results of clinical and
laboratory examinations revealed no signs of systemic tox-
icity due to EDTA administration (Table 4).

DISCUSSION

The aim of this study was to evaluate the response to
disodium EDTA administered through phonophoresis and
mesotherapy in patients affected by calcific tendinitis of
the shoulder. Although the disodium EDTA mechanism of
action in calcific tendinitis of the shoulder is not fully
understood, some authors (31–33) have used EDTA in the
treatment of this condition with good results. It has been
postulated that the action of disodium EDTA is due to its
chelation capacity. Disodium EDTA has a lesser affinity for
sodium than for calcium, thus disodium EDTA will ex-

change its sodium ions for a calcium ion (25,26). Disodium
EDTA metal complexes are excreted by the kidney, with a
biologic half-life of 20–60 minutes (44). However, no ran-
domized clinical trial has yet been conducted to assess its
safety and effectiveness in the management of calcific ten-
dinitis of the shoulder. Thus, to our knowledge, this is the
first double-blind, randomized, placebo-controlled study
that has been conducted to investigate the effects of diso-
dium EDTA on the treatment of calcific tendinitis of the
shoulder.

Physiotherapy is widely recommended as the primary
treatment for calcific tendinitis of the shoulder, although
the physiotherapeutic treatment of choice is unclear. Per-
ron and Malouin (11) did not report good results with the
use of a 5% acetic acid solution via iontophoresis, fol-
lowed by 5 minutes of continuous ultrasounds at 0.8
watts/cm2, in the treatment of calcifying tendinitis of the
shoulder. These negative results could be due to the low
intensity (0.8 watts/cm2) and the brief time of administra-
tion (5 minutes) of the ultrasound. The rationale for the
use of acetic acid is to obtain a solubilization of hydroxy-
apatite crystals, the main components of calcifications, by
decreasing the pH. On the contrary, the action of EDTA is
direct, due to its chelation capacity. Ebenbichler and col-
leagues (15) investigated the effect, at 6 weeks and 9
months, of pulsed ultrasound treatment in patients with
type I or type II calcific tendinitis of the shoulder. After 6
weeks, the CMS score was significantly increased in 75%
of the treated patients and only 34% of the untreated

Table 3. Mean size of calcifications, in millimeters, before and after treatment at radiographic examination*

Study group
(n � 40)

Control group
(n � 40)

� between groups
(95% CI) P

BT 18.5 � 1.57 17.85 � 1.19 �0.65 (�1.38, 0.08) 0.08
AT 3.16 � 3.28 16.92 � 4.03 13.76 (11.81, 15.70) � 0.01
� AT vs. BT (95% CI) �15.34 (�16.68, �13.99) �0.93 (�1.41, �2.24)
P � 0.01 0.16

* Values are the mean � SD unless otherwise indicated; 95% CI � 95% confidence interval; BT � before treatment; AT � after treatment; � � mean
difference.

Figure 2. Radiograph of the right shoulder of a 47-year-old man A, before and B, after treatment. The Gartner and Simons type II
calcification has completely disappeared and the patient is pain free.
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patients, and the calcifications had completely disap-
peared in 19% and partially disappeared in 28% of treated
patients, in comparison with 0% and 3% of the untreated
patients, respectively.

Nevertheless, as demonstrated by our results, the use of
EDTA significantly increases the number of calcifications
that completely disappear. In a previous nonrandomized,
placebo-controlled study consisting of 31 patients, Soncini
and Costantino (40) reported their experience using diso-
dium EDTA administered by mesotherapy for the treat-
ment of patients with calcific tendinitis of the shoulder. A
mixture comprised of 0.4 cc of 20% disodium EDTA and
1.6 cc of 2% lidocaine was administered by mesotherapy
in 5 sessions, the first 3 at 2-week intervals and the last 2
at 1-month intervals. An improvement in VAS score was
reported in 93.5% of patients with a complete and partial
resorption of calcifications in 80% and 13% of patients,
respectively.

In addition, the results of this randomized, placebo-

controlled study strongly support the hypothesis that di-
sodium EDTA administered by phonophoresis and meso-
therapy is effective in reducing pain, improving shoulder
function, and removing calcifications. Moreover, these re-
sults were maintained at the 1-year followup. Reduction in
pain, as evaluated by VAS scores, is comparable with that
observed in other studies in which shock wave therapy
was used (21,22) for the treatment of calcific tendinitis of
the shoulder. Moreover, the functional improvement of the
shoulder, as evaluated by means of the CMS, is also com-
parable with that obtained by other researchers with the
use of shock wave therapy (18,19).

The results of our study suggest that disodium EDTA
administered by means of single-needle mesotherapy and
phonophoresis should be preferred to classic physiother-
apy for treating calcific tendinitis of shoulder. Moreover, it
represents a valid alternative to the use of shock wave
therapy due to comparable effectiveness (18–22), lower
costs, and greater availability. Further studies are needed

Table 4. Mean values of vital signs, hematology, blood chemistry, and urinalysis before and after treatment in both groups*

Outcomes

Study group (n � 40) Control group (n � 40)

Before After P Before After P

Vital signs
Systolic pressure 118.2 � 9.6 117.9 � 9.4 0.88 116.5 � 10.2 116.3 � 10.1 0.93
Diastolic pressure 71.7 � 6.4 71.5 � 6.1 0.87 72.6 � 6.8 71.9 � 6.4 0.63
Heart-beat 70.5 � 7.6 70.4 � 7.1 0.95 70.7 � 8.2 70.6 � 7.9 0.95

Hematology
WBC, 1,000/mm2 6.4 � 1.3 6.4 � 1.2 0.99 6.4 � 1.4 6.6 � 1.3 0.51
RBC, 1,000,000/mm2 4.7 � 0.4 4.8 � 0.4 0.99 4.8 � 0.4 4.7 � 0.4 0.27
Hgb, gm/dl 13.8 � 1.0 13.9 � 1.1 0.98 13.9 � 1.1 13.8 � 1.2 0.70
Hct, % 42.8 � 2.9 42.9 � 3.3 0.88 43.1 � 3.1 42.7 � 3.2 0.57
MCV, fl 90.0 � 3.8 89.7 � 3.9 0.72 90.3 � 4.7 89.9 � 4.8 0.70
MCH, pg 29.1 � 1.7 28.7 � 1.6 0.28 29.2 � 1.8 29.1 � 1.8 0.80
MCHC, gm/dl 32.2 � 1.5 32.3 � 1.1 0.73 32.3 � 1.4 32.5 � 1.1 0.48
Platelets, 1,000/m2 242.3 � 41.7 241.2 � 40.7 0.90 240.3 � 51.4 248.7 � 53.9 0.47
MPV, fl 8.9 � 0.8 8.8 � 1.0 0.62 8.8 � 0.8 8.6 � 0.9 0.29
Granulocytes, % 55.6 � 8.3 57.0 � 8.8 0.46 55.6 � 8.5 56.7 � 7.3 0.53
Lymphocytes, % 31.7 � 7.8 31.1 � 7.6 0.72 32.1 � 8.1 31.1 � 6.9 0.55
Monocytes, % 6.9 � 1.8 6.7 � 1.9 0.63 7.1 � 1.9 6.8 � 1.9 0.48
Eosinophils, % 2.1 � 1.3 2.2 � 1.5 0.75 1.7 � 1.3 1.5 � 1.2 0.47
Basophils, % 0.8 � 0.3 0.9 � 0.4 0.21 0.8 � 0.3 0.8 � 0.2 0.99
Luc, % 2.1 � 0.8 2.0 � 0.7 0.55 2.0 � 0.6 1.9 � 0.7 0.49

Blood chemistry
BUN, mg/dl 34.5 � 8.4 34.2 � 7.9 0.87 34.5 � 10.5 35.3 � 9.6 0.72
Glucose 78.7 � 6.8 80.4 � 7.6 0.29 77.5 � 8.7 79.7 � 9.3 0.28
Creatinine 0.8 � 0.1 0.8 � 0.2 0.99 0.8 � 0.1 0.8 � 0.2 0.99
GOT, IU/liter 19.4 � 6.0 20.5 � 6.2 0.42 19.7 � 6.5 21.5 � 6.1 0.20
GPT, IU/liter 21.2 � 12.6 24.3 � 19.3 0.39 21.9 � 13.3 22.6 � 14.8 0.82
GGT, IU/liter 18.6 � 11.6 19.9 � 14.6 0.66 17.1 � 8.3 18.6 � 12.6 0.53
Bilirubin direct 0.15 � 0.1 0.17 � 0.1 0.37 0.14 � 0.1 0.15 � 0.1 0.65
Bilirubin indirect 0.49 � 0.2 0.51 � 0.3 0.72 0.40 � 0.2 0.44 � 0.2 0.37
Bilirubin total 0.63 � 0.2 0.71 � 0.4 0.26 0.57 � 0.2 0.60 � 0.2 0.50
AP, IU/ml 157.0 � 36.1 161.9 � 34.8 0.54 159.6 � 34.3 162.2 � 36.2 0.74

Urinalysis
pH 5.8 � 0.4 5.9 � 0.7 0.43 5.7 � 0.5 5.9 � 0.7 0.14
Specific weight 1,016 � 5.5 1,017 � 4.6 0.30 1,016 � 5.7 1,017 � 3.7 0.35

* Values are the mean � SD. WBC � white blood cell; RBC � red blood cell; Hgb � hemoglobin; Hct � hematocrit; MCV � mean corpuscular volume;
MCH � mean corpuscular hemoglobin; MCHC � mean corpuscular hemoglobin concentration; MPV � mean platelet volume; Luc � Large unformed
cells; BUN � blood unproteic nitrogen; GOT � glutamic oxaloacetic transaminase; GPT � glutamic pyruvic transaminase; GGT � gammaglutamyl
transaminase; AP � alkaline phosphatase.
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to compare 1) the effectiveness of disodium EDTA admin-
istered as in this study versus shock wave therapy, and 2)
the effectiveness of phonophoresis with disodium EDTA
versus ultrasound in the management of calcific tendinitis
of the shoulder.

Possible weaknesses of our study are a small number of
patients, a followup period that was not sufficiently long
enough to determine the long-term effect of disodium
EDTA treatment and to assess its effects on the long-term
quality of life in our patients, and the impossibility to
independently assess the 2 administration modalities of
disodium EDTA. However, there was a statistically signif-
icant difference across scores in the 2 groups and within
the study group before and at the end of treatment, and at
1-year followup, suggesting that the use of disodium EDTA
by mesotherapy and phonophoresis improves disappear-
ance of calcifications, reduces shoulder pain, increases
CMS, and is safe and effective in the treatment of the
calcifications of shoulder.
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