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Abstract-English 

The aim of our study was to estimate the persistence of the results obtained with a complex 
rehabilitative approach in the treatment of partial lesions and calcific tendinopathy of the cup of the 
rotator muscles. We proposed to evaluate the therapeutic impact of a complex rehabilitative 
approach consisting in administrating physical energy through Hilt therapy and high-energy 
shockwaves with an electrohydraulic device jointly with a protocol of joint-specific motor 
rehabilitation, in order to make medium- and long-term comparisons. 40 patients were enrolled in 
the study. They were affected by partial lesion of the cup rotator muscles (I or II degree) or by 
shoulder calcific tendonitis; the patients were clinically controlled for 360 days after the first 
treatment. This study proved that it is possible to codify a routine approach in the therapy of 
incomplete lesions of the cup of the rotator muscles by the use of different physical energies, 
through Hilt therapy and high-energy electrohydraulic shock waves with rapid rise, because they 
allow to obtain significant improvement in subjective and objective conditions related to a painful 
and dysfunctional state of the shoulder, together with rehabilitative training in the presence of a 
qualified physiotherapist. 
 
Introduction 
 

The aim of our study was to evaluate the duration of the results obtained from treatment with a 
complex rehabilitative approach in partial lesions and calcific tendinopathy of the rotator cuff, a 
structure that from a biomechanical point of view falls within the Sternum-Scapula-Humerus 
subsystem. 

Partial tear of the rotator cuff means a lesion that does not interest the entire thickness of the 
tendon, for which reason there is no direct and continuous pathway between the articular and 
subacromial spaces. 

There can be many criteria used to classify lesions of the rotator cuff. In our study we refer to 
Snyder’s classification (1991), which divides the lesions into 3 groups (articular, bursal, interstitial), 
each of which includes 4 categories based on lesion size. 

Tendon calcification of the shoulder is formed by a mechanism that leads back to repeated 
microtraumas which create a recurring inflammation, modifying the tendon structure and 
facilitating calcium deposits and thus the formation of calcifications that interfere with movement 
and irritate the surrounding tissues, increasing the inflammatory state. 

The clinical picture of painful shoulder is characterized by pain, mostly at night, exacerbated 
by movement, particularly, by abduction between 70° and 120°, by different degrees of functional 
limitations, depending on the extent and cause of the damage, by reduction of subspinatus, 
supraspinatus and deltoid muscle strength. 



Diagnosis makes use of clinical examination associated with instrumental imaging analysis, 
such as traditional A-P projection radiography in internal and external rotation, Lamy transcapular 
projection, echography, NMR. 

In particular, NMR gives us the possibility of documenting the existence of specific 
anatomopathological conditions, such as the degree of the tendon lesion and the degenerative state 
of the tendons and the muscle belly.    

Our study proposed to evaluate the therapeutic impact of a complex rehabilitative approach 
consisting of administration of physical energy such as Hilt therapy, high-energy shock-waves 
supplied by an electro-hydraulic instrument, together with a protocol of articulation-specific motor 
rehabilitation so as to compare the two therapeutic methods for medium and long periods.  

It must be observed that shock-wave treatment has already demonstrated in short-, medium-, 
and long-term studies, a first-level therapeutic efficacy in the treatment of incomplete cuff lesions, 
in particular, of the supraspinatus and subspinatus as well as in calcific tendonitis, allowing 
improvement in subjective conditions of painfulness and functionality of the shoulder. It is 
necessary to emphasize how the objective does not lie in complete restoration of the cuff, but rather 
in a functional as well as structural recovery from the inflammatory and degenerative conditions of 
the tissues that can constitute an aggravating factor in the evolution of the disease, painfulness, as 
well as functional disability. Obviously, this is more easily achieved in initial lesions, or rather, 
when the entire thickness of the tendon structures making up the rotator cuff has not been 
compromised. 

The short-term efficacy of Hilt Therapy has already been demonstrated in literature. 
 

MATERIALS AND METHODS 
 

During the period January – May 2006 40 subjects affected by partial 1st or 2nd degree lesions 
of the rotator cuff or affected with calcific tendonitis of the shoulder were treated; 20 females and 
20 males who were clinically controlled for a period of 360 days altogether from the first treatment. 

 
Subjects Number Mean age 

(st.dev.) 
Prevalent side 
Dx% 

Total 40 52.2 (6) 54 
females 20 47.7 (7) 40 
males 20 56.4 (3) 62 
 

Inclusion criteria called for the presence of a grade I and II lesion of the rotator cuff or the 
presence of calcifications, the complete acceptation of the therapeutic protocol proposed and the 
possession of a series of diagnostic tests, such as echography and NMR or radiography. 

 We randomly formed two groups of 20 units homogenous for sex and age, treated 
consecutively with two different methods of physical energy. 

The two groups underwent two different protocols: the first (group A) underwent 10 sessions 
of Hilt Therapy on alternate days and passive and active kinesitherapy, effected with the aid of the 
physiotherapist for 2 weekly sessions for 60 days from the onset of treatment; furthermore, the 
group was taught how to perform the rehabilitative protocol at home twice a week for the scheduled 
2 months of treatment. 

The groups were asked to abstain from other cycles of physical energy rehabilitation in the 
study period, that is, 360 days from the first treatment, with the penalty of being excluded from the 
study. 

Rehabilitation treatment consisted in active and passive stretching techniques, with scapular 
mobilization in lateral decubitus, techniques of decoaptation, assisted active and active mobilization 
with increasing difficulty, isometric, eccentric and concentric isotonic muscle reinforcement 
exercises with weights and rubber bands. 



The goals of rehabilitation were the recovery of normal activation of the kinetic chains and of 
articulation, dynamic stabilization of the glenohumeral and scapulothoracic articulation, 
neuromuscular coordination and proprioception of the upper limb and, finally, posture re-education. 

The patients from group A underwent Hilt Therapy treatment. Treatment consisted of a cycle 
of 10 sessions, each session lasting 20 minutes. 

 
 
Application modalities used were the following: 

1. linear spot modality:  to activate the tissues of the treated area; 
2. short spot modality: for treating the trigger points  

Treatment phases predicted were 3: 
Initial phase: quick manual scanning (100 cm²/30sec) with linear spot technique; treatment time  is 
determined by the operator according to the area to be treated, up to a total energy of 1000 J. 
Intermediate phase: treatment of trigger points with short spot technique; tretment time is preset 
(optional phase); 
Final phase: slow manual scanning (100 cm²/60 sec) with linear spot technique; treatment time  is 
determined by the operator according to the area to be treated, up to a total energy of 1000 J. 
 
 

In Group B a Spark Gap Electro-hydraulic HMT Evotron with 20 mm focal depth was used. 
Mean energy used was 0.132 mJ/mm2 and 800 strokes per session were administered, No local 
anesthesia was given.  

The subjects were evaluated before treatment (t0), 30 days from the end of the therapeutic 
cycle (t1), 180 days (t2), 360 days (t3): 
-clinical evaluation was performed according to the Constant and Murley protocol; 
-evaluation of the threshold of pain was effected with the VAS scale and Fisher’s algometer; 
-moreover, ultrasound evaluation was carried out in time t0, t1, t2, t3. 
 
RESULTS 
 

Group A, relative to VAS at 1 month (t1), showed a significant reduction in 85% of the cases, 
less reduction in 10%, and still sufficient reduction in 5% of the cases. At 6 months, (t2) reduction 
was still significant in 70% of the cases and in 30% it was insufficient. Finally, at 12 months (t3) in 
40% of the cases reduction was not sufficient. Evaluation with the Constant-Murley scale classified 
values from 70 to 100 as a good result; 40 to 69 as sufficient, and levels under 40 as insufficient. At 
time t0 the mean value was 43.24, at time t1 there was a good value in 85% of the cases, sufficient 
in 10% of the cases and insufficient in 5% of the cases; at time t2 there was a good value in 75% of 
the cases, sufficient in 20% of the cases, and insufficient in 5% of the cases. At time t3 there was a 
good value in 45% of the cases, sufficient in 15% of the cases and insufficient in 40% of the cases. 

In group A ultrasound evaluation of the lesions at time t0 showed 45% of the cases at Neer 
grade I and 30% of the cases at Neer grade II, and the remaining 25% with a clinical picture of 
calcifications. In 85% there was a painful effusion of the long head of the brachial biceps. At time 
t1 18 subjects did not show this effusion, while the remaining 2 subjects showed the presence of 
this effusion but without local painful symptoms. These findings were unvaried at time t2. At time 
t3, 5 subjects showed effusion and of these, 3 with local painful symptoms.  

As far as the perilesional cuff edema is concerned, this was evident at time t0 in 20 patients 
and at time t1 and t2 in 4 subjects, all affected with Neer stage II lesions. At time t3 we saw a 
progressive improvement except for in 2 cases, where we also found tendinosis. 

The ultrasound study of the calcifications showed in 11 cases (group AC1) the presence of 
calcifications greater than 5 millimeters and in 9 cases (group AC2) the presence of 
microcalcifications, or smaller than 5 millimeters. All of the cases showed a clear dishomogeneity 



in the tendon structure. At time t2 in group AC1, 4 cases fragmented with associated unvaried 
homogeneity and 7 persisted. At time t2 in group AC2, 4 cases disappeared with a strong increase 
in homogeneity while 5 cases persisted, but were reduced in number. 

At time t3 in group AC2 the results remained unmodified while in group AC1 we witnessed a 
further reduction of the dimensions of the calcifications with an associated improvement in the 
echogenicity of the tendons. 

Group B demonstrated, in regard to the VAS after 1 month (t1), a significant reduction in 80% 
of the cases and in 15% a smaller reduction, in 5% of the cases a still sufficient reduction. At 6 
months (t2) there was a significant reduction in 70% of the cases, in 25% of the cases a smaller 
reduction, and in 5% of the cases an insufficient reduction. Finally, at 12 months (t3) in 65% of the 
cases there was a significant reduction, in 25% of the cases a smaller reduction and in 10% of the 
cases an insufficient reduction.  

Evaluation with the Constant scale classifies as a good result values from 70 to 100, as 
sufficient values from 40 to 69, as insufficient values under 40. At time t0 the average value was 
44.14, at time t1 there was a good value in 85% of the cases, sufficient in 15% and insufficient in 
5% of the cases. At time t2, there was a good value in 75% of the cases, sufficient in 20%, and 
insufficient in 5% of the cases. At time t3 there was a good value in 70% of the cases, sufficient in 
25% of the cases and insufficient in 5%. 

Ultrasound evaluation has shown the presence of edema in 15 cases in group B1, and absence 
of edema in 5 cases, group B2. Group B1 had 10 subjects with calcifications and 5 residual cases 
with lesion of the supraspinatus tendon, 2 of which in stage I and 3 in stage II, while in group B2 
there is the constant presence of Neer stage II lesions. At time t1 in group B1 with edema, 
ultrasound showed resolution in 10 cases, group BB; while in 5 cases, group BZ, the edema 
persisted. In 5 cases of group B2 at time t1 we witnessed an improvement of the echostructure of 
the tendons. Group BB consisted of 8 subjects with calcification and 2 with Neer lesions, 2 of 
whom at stage I, while group BZ consisted of 5 subjects with calcification. 

The 5 subjects of group BZ with Neer lesion underwent Hilt therapy for 5 sessions on 
alternate days and this determined resolution of the edema at 5 days from the end of this treatment.  
Evaluation at time t2 in these cases has shown invariance in the total ultrasound findings and at time 
t3 a reappearance of the edema in 10% of the sample studied. 

Ultrasound study of the calcifications has shown in 10 cases (group BC1) the presence of 
calcifications greater than 5 millimeters, and in 10 cases (group BC2), the presence of 
microcalcifications smaller than 5 millimeters. All the cases showed a clear dishomogeneity of the 
tendon structure. At time t1 in group BC1, 10 disappeared, with an average increase in 
homogeneity. At time t1 in group B2, 8 cases disappeared, with a strong increase in homogeneity, 
while 2 cases persisted, showing a slight increase in dishomogeneity.  

At time t2 the results remained unchanged in both the groups, while at time t3 we witnessed in 
group BC1, relative to the 10 calcifications which had disappeared at time t1, a worsening of the 
tendon situation with a slight increase in dishomogeneity. 

The ultrasound study of the tendon structure in Neer stage I and stage II lesions showed at 
time t1 a strong increase in homogeneity in stage I, while only a slight increase in homogeneity in 
stage II Neer. These findings did not change with the next evaluations. 

 
DISCUSSION AND CONCLUSIONS 

The extrarotator muscles of the shoulder (supraspinatus, subspinatus and teres minor) form the 
so-called rotator cuff that envelopes the humeral head interposing between the scapulohumeral joint 
and the deltoid and acromion, situated above.  

There is now a general agreement that lesions of the rotator cuff have various origins, 
including predisposing factors such as altered vascularization, alteration of the elastic characteristics 
of the tissue itself, mechanical overloading, and determining factors such as strain in the arc of 



movement between 80° and 120° of abduction and reduction of the space between the humeral head 
and the coracoacromial arch. 

Most of the cuff lesions (both traumatic and not) have two characteristics in common: the 
tendon of the supraspinatus is almost always the initial site of the lesion and the insertional articular 
zone is the one most frequently involved 

We should emphasize how the tendon of the supraspinatus of the articular side is the least 
vascularized site of the entire cuff and how its blood supply is destined to be noticeably reduced 
with age, and how the association of the lesion with tendosynovitis of the long head of the humeral 
biceps is very frequent. 

In international literature there are data relative to the natural history of the lesions of the 
rotator cuff where a positive evolution of about 50% is found in subjects who have not had any 
treatment. In a previous study of ours we had highlighted an appreciable result both clinically and 
instrumentally which lasted for up to 12 months after the first treatment. 

Speed (2004) and Saggini (2006) have shown how with high-energy shock-wave treatment in 
tendinopathy of the rotator cuff there are satisfying medium- and long-term results. 

In our study, which has included both Neer grade I and II lesions and calcific tendonitis, the 
percentage of subjects who have shown a long-term clear and lasting benefit with electrohydraulic 
rapid-rising high-energy shock-wave treatment has been confirmed as very high. Nonetheless, the 
net and lasting benefit induced by Hilt therapy in the group treated with this method is to be 
observed long-term. Above all, the benefit received by the subjects who also had an association of 
tendosynovitis of the long head of the biceps with a significant resolution both for number of 
subjects and for the duration of these effects must be observed. 

Based on our experience of clinical and instrumental observation we can conclude that, at the 
present state of knowledge, it is possible to codify a routine approach in the therapeutic-
rehabilitative course in the case of incomplete lesions of the rotator cuff through the integrated use 
of different physical energies such as Hilt lasertherapy and high rise high-energy electrohydraulic 
shock-waves, since they allow for the achievement of a significant increase in the subjective and 
objective conditions relative to the algic and dysfunctional state of the shoulder in association with 
rehabilitation exercises with the constant presence of a qualified physiotherapist. 
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