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Introduction
The pathologies from overuse, including tendon injuries constitute approximately
7% of all medical visits in the United States1. Tendonitis is a frequent cause of pain and
functional deficit with a maximum incidence in adults between 30 and 50 years of age. The
high incidence of chronicity and recurrence of such pathology2,3 , results in an appreciable
morbidity and loss of productivity, as well as reflecting in a consistent socio-economic
burden4. In fact, thousand of workers every year suffer from tendon pathologies from
overuse with consequent loss of working hours5, even though, in about 80% of cases, the
pathology is completely cured within three to six months of its onset.
There are many treatments used in cases of tendon injuries, amongst which we find
ultrasound therapy and cryotherapy, although there is little data in support of this6. In
consideration of the above, our work proposes to evaluate the therapeutic effectiveness of
Cryoultrasound treatment, which associates the ultrasound with cryotherapy, in the
treatment of tendon pathologies.
Materials and methods
18 patients were treated (8 females and 10 males) suffering from symptomatic
tendonopathies . The average age was 39,78+15,57 anni (range 17-74). The clinical
evaluation was integrated with a pre and post treatment ultrasound examination. The
criteria for exclusion included the following pre-existing conditions: osteoporosis with
elevated turnover, presence of metallic fragments, haemorrhage, varicose veins,
thrombophlebitis, pace-maker, obliterating arthropathies, neoplasias, tuberculosis,
pregnancy, growing epiphysis, Raynaud’s disease, having undergone previous
physiotherapy treatment within six months from the beginning of treatment with
Cryoultrasound, and, in order to avoid confusing factors in reading the ultrasound imaging,
the presence of concomitant pathologies which could influence the reliability of the
instrumental readings during treatment.
Every patient underwent a cycle of 10 sessions (20 minutes, continuous mode, 1.8
watt/cm, temperature -2°C) at daily intervals.
The results were evaluated in pain reduction and articulation function recovery of the
interested part. The parameters relating to pain were obtained by using the Visual
Analogic Scale (VAS). The pain detected during the patient’s examination was classified
as follows: pain on digital pressure or palpation on the interested part, pain when moving
against pressure and no pain. A score of 5 was given to the first to cases and zero to the
third case. The overall score was obtained by never summing to 5 scores.
The activity was evaluated by attributing a 0 score in case of complete activity, 5 in
the case of light activity possible, 10 in the presence of a complete inability to use the limb.
In the evaluation of the Range of Motion (R.O.M.) the following score was attributed:
complete=0, complete with pain =5, incomplete=10.
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The descriptive statistics was used to describe the characteristics of the population.
The comparison of the readings in the VAS scale was done with the use of the t-test for
matching data. Readings of p<0,05 were considered to be significant.
The data was analysed with SPSS software.
Table I. – Pain is manifested and/or increases
T1 T2 T3
1. at rest 44,4% 22,2% 11,1%
2. during activity 16,7% 33,3% 16,7%
3. during and after activity 38,9% 11,1% 11,1%
4. only after activity 0,00 16,7% 33,3%
5. absence of pain 0,00 16,7% 27,8%

Results
A swelling on the injured part was present in 22,2% of cases.
Table I and in Figures 1-3 show a summary of the data concerning the time of
onset and/or increase of pain, the variation in the pain on medical examination, the
changes in activity and in the Range of Motion between the baseline (T1), the fifth (T2)
and the tenth session (T3).
Table II shows the minimum, maximum and average readings and the standard
deviation of the scores of the VAS scale in the pre-treatment phase, at the fifth and at the
tenth session.
Figure 1. – Pain on palpation.
Figure 2. – Activity.
Figure 3. – Range of articulation.
Table II. – VAS – Variations of the average score.
VAS Min Max Medium DS
T1 2,00 10,00 5,72 1,96
T2 0,00 7,00 4,39 1,61
T3 0,00 6,00 3,39 1,72
The average score variation in the VAS scale between the pre-treatment and posttreatment, evaluated with the t-test for matching data turned out to be statistically
significant (p=0,021).
Discussion
It is difficult to prescribe an appropriate treatmment for tendinopathies, especially if
one considers the fact that the therapies used are frequently based on empirical evidence
and, often, vary from doctor to7.
In spite of scientific evidence being limited, in some controversial cases, doctors
frequently resort to ultrasound therapy even though this therapy has proved effective only
in the cases of calcified tendonopathy and in epycondilitis8.
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Further confirmation can be obtained with regard to cryotherapy. In Achilles
tendonitis, intermittent cryotherapy applications caused a reduction of blood flow in the
capillaries of 71%, with subsequent restoration of a normal saturation of oxygen within two
minutes of its interruption9. The authors of a recent review9 on the use of cryotherapy in
soft tissue pathologies come to the conclusion that the application of ice wrapped in a
damp cloth for a period of 10 minutes is effective in pain reduction on the short term as
well as in controlling the edema.
More specifically, Costantino et al.11, have demonstrated how Cryoultrasound is a
useful instrument in the treatment of tendon pathologies. It has shown advantages with
respect to the CO2 laser and a higher efficacy index and long term maintenance of the
results obtained compared to tecar therapy.
Ultrasound imaging as an investigation option in support of the medical
examination, as expected, showed the characteristic changes in the tendon, though
without indicating a close correlation between the tendon’s morphology and the symptoms.
The parameters relating to pain were obtained by using the Visual Analogic Scale
(VAS).
Summary
Tendon pathologies are a frequent cause of pain and functional deficit with the
highest incidence in adults between 30 and 50 years of age. The purpose of our work was
to evaluate the therapeutic effectiveness of Cryoultrasound in the treatment of
tendonopathies
18 patients were treated (8 females and 10 males) suffering from symptomatic
tendonopathies The clinical evaluation was integrated with pre and post treatment
ultrasound imaging. Every patient underwent a cycle of 10 sessions (20 minutes,
continuous mode, 1.8 watt/cm, temperature -2°C) at daily intervals. The results were
evaluated in pain reduction and articulation function recovery of the interested part. The
parameters relating to pain were obtained by using the Visual Analogic Scale (VAS). The
average variation of the VAS scale scores between pre and post treatment with the t-test
for matching data turned out to be significant(p=0,021).
Cryoultrasound treatment in cases of tendonopathy gave good results with a better
response to pain reduction with respect to the articulation function.
Key words: Cryoultrasound therapy, tendonopathy

Bibliography
1. Woodwell DA, Cherry DK. National Ambulatory Medical Care Survey:
2002 summary. Adv Data 2004;346:1-44.
2. Van der Windt DAWM, Koes BW, Boeke AJP, Deville W, de Jong BA,
Bouter LM. Shoulder disorders in general practice: prognostic indicators
of outcome. Br J Gen Pract 1996;46:519-23.
3. Vecchio P, Kavanagh R, Hazleman BL, King RH. Shoulder pain in a community
based rheumatology clinic. Br J Rheumatol 1995;34:440-2.
4. Nygren A, Berglund A, Von Koch M. Neck and shoulder pain: an increasing
problem. Strategies for using insurance material to follow trends.
Scand J Rehabil Med Suppl 1995;32:107-12.
5. U.S. Department of Labor, Bureau of Labor Statistics. Accessed online
August 8, 2005, at: http://www.bls.gov.

in co.operation with “Mater Domini” University Catanzaro

6. Wilson JJ, Best TM. Common overuse tendon problems: A review and
recommendations for treatment. Am Fam Physician. 2005;72:811-8.
7. Paavola M, Kannus P, Jarvinen TA, Khan K, Józsa L, Jarvinen M. Achilles
tendinopathy. J Bone Joint Surg Am. 2002;84-A:2062-76.
8. Van der Windt DAWM, van der Heijden GJMG, van den Berg SGM, ter
Riet G, de Winter AF, Bouter LM. Ultrasound therapy for muscoloskeletal
disorders: a systematic review. Pain 1999;81:257-71.
9. Knobloch K, Grasemann R, Spies M, Vogt PM. Intermittent KoldBlue
cryotherapy of 3x10 min changes mid-portion Achilles tendon microcirculation.
Br J Sports Med. 2007;41:e4. Epub 2006 Nov 30.
10. Bleakley C, McDonough S, MacAuley D. The use of ice in the treatment
of acute soft-tissue injury: a systematic review of randomized controlled
trials. Am J Sports Med 2004;32:251-61.
11. Costantino C, Pogliacomi F, Vaienti E. Cryoultrasound therapy and tendonitis
in athletes: a comparative evaluation versus laser CO2 and t.e.ca.r.
therapy. Acta Biomed. 2005;76:37-41.
12. Gold Rh, Seeger LL, Yao L. Imaging shoulder impingement. Skeletal
Radiol 1993;22:555-61.
13. Paavolainen P, Ahovuo J. Ultrasonography and arthrography in the diagnosis
of tears of the rotator cuff. J Bone Joint Surg Am 1994;76:335-40.
14. Drakeford MK, Quinn MJ, Simpson SL, Pettine KA. A comparative study
of ultrasonography and arthrography in the evaluation of the rotator
cuff. Clin orthop Relat Res 1990;253:118-22.
15. Beltran J. The use of magnetic resonance imaging about the shoulder. J
Shoulder Elbow Surg 1992;1:321-32.
16. Fritschy D, de Gautard R. Jumper’s knee and ultrasonography. Am J
Sports Med 1988;16:637-40.
17. Khan KM, Bonar F, Desmond PM, Cook JL, Young DA, Visentini PJ, et al.
Patellar tendinosis (jumper’s knee): findings at histopathologic examination,
US, and MR imaging. Victorian Institute of Sport Tendon Study
Group. Radiology 1996;200:821-7.
18. Davies SG, Baudouin CJ, King JB, Perry JD. Ultrasound, computed tomography,
and magnetic resonance imaging in patellar tendinitis. Clin
Radiol 1991;43:52-6.
19. Miller TT. Imaging of elbow disorders. orthop Clin North Am 1999;30:21-36.
20. Neuhold A, Stiskal M, Kainberger F, Schwaighofer B. Degenerative Achilles
tendon disease: assessment by magnetic resonance and ultrasonography.
Eur J Radiol 1992;14:213-20.

