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ABSTRACT

Background and objectives: The objectives of this study is to treat the cases of fibromyositic rheumatisms untreat-
able with other therapies. The authors chose defocalized laser beams because some experimental studies had
showed their analgesic and anti-phlogistic effects on experimental phlogosis. Since 1980 non-surgical laser effects
were often noncomparable because of the lack of common treatment protocols. This summarizes fifteen years of
clinical observations as to the purpose of identifying some indications on laser treatment of defined pathologies in-
cluded in fibromyositic rheumatism. Study design/materials and methods: 846 patients with different types of fi-
bromyositic rheumatisms were submitted to defocalized laser therapy from 1980 to 1995, Criteria for selection in-
cluded age, sex, and pathological pictures. Control groups were used to compare results with those of traditional
methods. Diodes and CO, lasers were employed, to exploit the photothermic and photochemical effects of the
laser radiations to the fullest extent. Resulfs: On the whole, results were positive in comparison with other meth-
ods both as regards recovery time and persistence of results. Results were evaluated on the basis of subjective
(such as local pain) and objective (hypomotility, phlogosis) criteria. Conclusions: Results obtained (approximately
2/3 of the patients benefited from the treatment) indicate that there are greater advantages in use of kaser over

other presently available metheds. Standardalization of treatment protocols deserves further studies.

INTRODUCTION

iological effects of light on human tissue were described for
the first time by Hippocrates,! and biological nonsurgical laser
effects were reported for the first time at the end of the 1960s,23
Today, there are many bibliographical reviews on the sub-
ject.+14 From these reviews it appears that the results obtained
are often nonreproducable and noncomparable because of the
lack of common protocols for treatment and evaluation 6,12
Therefore, such results can only be accepted as clinical ob-
servations. Furthermore, doubt exists about the laser mecha-
nism of action which is not yet completely understood. Never-
theless it is appropriate to first study the observed facts adn then
their causes.1S With this in mind, we have tried to summarize
approximately 135 years of clinical observations on selected pa-
tients, in an effort to identify some clear indications about faser-
treated pathologies and the results obtained,
The present paper is a schematic summary. Further studies
are underway and will be forthcoming.

PATIENTS AND METHODS

Eight-hundred forty-six patients of both sexes and of middle-
advanced age, suffering from different types of fibromyositic
rheumatism, underwent defocatized laser therapy, from Decem-

ber 1980 to December 1995. Of these patients (Table 1), 512
were selected according to the following criteria: late-middle
age, both sexes, presence of phlogosis findings and functional
limitation for 2 months, no positive results after two other phys-
ical therapies, exclusion of surgical cases, and exclusion of
cases with sign of pain only.

The method of “simple blind” for alt the pathologies treated was
used for patient and evaluators, except for himbago and periarthri-
tis of the shoulder, where 4 “double blind”” method was used.

During the laser treatment, patients ceased participation in
sports, drugs, and physical therapy, but continued their jobs, be-
cause immobilization was not necessary. Twenty-seven pa-
tients with periarthritis also presented radiologically identified
metaplasic calcifications,

Sixteen periarthritic patients, with a similar clinical and radi-
ologicul picture, were given infrared light exposure for control
purposes.'é The same dosage was given as that of laser radia-
tion employed in similar clinical conditions without statistically
significant results.'é A control homogeneous group of random-
ized patients with similar clinical symptoms was treated with
traditional physical and pharmacological means,

Laser treatment was also given 1o groups of paticnts with hip pe-
tiarthritis, fibromyositis, and insertional tendinitis, selected accord-
ing to the above criteria. Cases of borsitis, neuritis and tenosynovitis
were treated when associated to more complex clinical conditions
such as periarthritis, otherwise they were not included in this review
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TABLE 1. TREATED PATIENTS AND RESULTS TaBLE 2. Typre oF Lasers USED

Groups (and %) of results  Characteristics Diode CG,
{number of cases)

) Wavelength {nm) 904 10600
Pathologies st 2nd  3rd  4th Emission SPW SPW
Periarthyritis Eur:tlon of sp1kec.l pulse (ns) 25040 ;(S)g

Scapulo-humeral (90)  mr 12 12 16 50 St PR 2"&“*’) o "
% 133 13 178 556 00 HE ( 1°) ] e o000 101000
Ankle (20) w4 2 4 w0 tion pulse [requency (Hz) ] 1o
% 20 10 20 50 SpoL(squarccm) , -
Fi - Beam divergency and expansion 12°V X 7°H 1.5 mRad
ibromyositis Dist G Cont 20
Cervical (64) o 2 | 10 51 istance source/trissue ontact cm
% 3.1 1.6 156 797
Thoracic {6) nr 0 0 3 3
% 0 0 50 50 was measured with common arthrogoniometers, The other signs
Lmbe@y s 2w e il el o s
% 62 25 136 718 ’ P groups for each patlology:
Sacro-coceygeal (3} m' o 0 3 3 Group 4: Disappearance of all parameters.
% 0 0 50 50 Group 3: Improvement of two parameters.
S. of Dupuytren (7} nro 1 0 3 3 Group 2: Improvement of motility or phlogosis.
o 14.3 0 429 429 Gmup 1: No change.
S. of La Peyronie (87) nr 11 21 22 a3

% 126 241 233 379
Insertional tendinitis

Epicondylitis (19} or 2 2 4 11
% 105 1053 211 579

Tendinitis of knee (88) nr 3 5 17 63
% 34 57 193 716

Tenoperiostitis of the nr 0 0 5 11
pubis (16) % 0 0 313 688

Tendinitis of Achille’s  nr 1 1 6 21
tendon (29) % 34 34 207 724

because they did not satisfy the criteria. Diode and CO, lasers were
employed, the characteristics of which are given in Table 2.17

Diode lasers were used alone in cases of acute phlogosis with
local hyperthermia in which heat was definitely to be avoided
on trigger points and on small painful points.61218-21 CO, lascr
was used singly with 4 scanner on painful and contracted zones
because of the great quantity of available energy in a uniform
manner on a large target arca (about 10 square m).51222-24 In
any case, both laser types were used almost always in associa-
tion (Table 3). In fact, CO; lasers were employed to irradiate
the whole site of anatomic and functional lesions. Diode lasers
were used to cover trigger points and points corresponding (o
well-defined anatomic structures, approximately 1 cm in diam-
eter and relatively deep, like radicular nerves, ligament and ten-
don insertions as well as synovial sacs, 414182621

RESULTS

In the evaluation of results, dus account was taken of clinical
subjective and objective parameters as well as of measurements
as indicated next. Spontaneous and caused pain was measured
according to Ritchie’s scale. Spontaneous and caused motility

No worsening of the pre-existing pathology was ever noticed.
For each pathology, statistical analysis was used in the evalua-
tion. 2526 Ecography and Rx were performed before, and 1 year
after, the treatment. Instrumental data, however, were often dis-
sociated from the clinical symptomatological picture,?? includ-
ing the disappearance of the metaplasic calcifications, that was
noted by echography and x-tays, in 13 out of 27 cases of peri-
arthritis and in 5 oul of 16 cases of La Peyronie’s syndrome. 16:28
The results of the laser treaiment of chronic complete peri-
arthritis are summarized in Table 1.

The patients included 90 cases of scapulo-humeral peri-
arthrytis, 20 cases of perjarthritis of the ankle, 64 cervical cases
and & cases of thoracic fibromyositis, 81 cases of lumbar and 3
cases of sacro-coccygeal fibromyositis, 87 cases La Peyronie’s
syndrome, 7 cases of Dupuytren’s syndrome, 19 cases of epi-
condylitis, 88 cases of insertional tendinitis of the knee, 16 cases
tenoperiostitis of the pubis, and 29 cases of Achille’s tendon.

Results were always evaluated 1 month after the end of the
laser therapy cycle (Table 1). During the course of treatment,
patients were requested not to take any medicament or to un-
dergo other physical therapy apart from rehabilitation exer-
cises. A follow-up was always made after 6 months, and the re-
sult was considered positive if it persisted for at least this
period of time (Table 4). For practical and financial reasons,
relapses were treated only if they appcared at least 6 months
afier the first treatment.

DISCUSSION

Several authors have investigated both in vive and in vitro anal-
gesic, antiphylogistic, and de-contracturing mechanisms of ac-
tion.+-14 Particularty, “the laser induced active hyperemia on the
local microcirculation,?” the inhibition of further collagen produc-
tion by fibroblasts,* the hyperpolarization of nerve fibers.33! and
inhibitions of macrocellular productive phlogosis?33 arc all ef-
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TagLE 3. DosES oF LaSER IRRADIATION FOR EACH PATHOLOGY

7 Number of spots Number of sessions Energy density
Pathology Min/spot SPOT (cms) {for sessions} (1iday) {foule} for spot
Sc. Hum. periarthritis 1-3 10 (1) 4 (1-7) i2 12-36 (0.6-1.8)
Ankle 1-5 5(1) 5 15 12-48 (0.6-2.5)
Cervical 1-3 10 (1) 24 (2-14) 15 12-36 (0.6-1.8)
Toracic 1-3 10 (D 24 (2-14) {0 idem
Lumbar 37 161 24 (2-8) 15-20 12-80 (0.6-4.2)
Sacro-coccygeal -7 10(D 24 (2-8) 15 idem
La peyronie 1(10) 3 (1) 4 15 1248 (0.6-2.5)
Dupuytren 1 {10y 5(1) 4 15 12-48 (0.6-2.5)
Epicondylitis 1-3 5(D 4 10-15 12-24 (0.6-1.2)
Knee 1-3 10 (1) 5-7 10-15 12-36 (0.6-1.8})
Pubis 3-5 5(1) 2-4 10-12 12-48 {0.6-2.5)
Achille’s tendon 1-3 5(1) 24 15 12-36 (0.5-1.8)

CO, laser is used at 100 W of peak power, 1000 (half time of irradiation) and 10 Hertz in SPW. Diode laser is used always at 54 W of peak
power, and 3000 Hertz, in SPW. Where there are parentheses, the figures in parentheses reler to diode lasers; figures without parentheses refer CO,
luser. Where there are not parentheses, figures refer both laser, diode and CO,.

fects of the laser tissue interaction that could explain the analgesic,
antiphlogistic, and de-contracturing effects.”16.3¢

Laser hiochemical effects could be due to either thermic and
photochemical mechanisms.+14 However, the lack of standard-
ization of research protocols in this field makes it impossible to
draw definite conclusions,

Nevertheless clinical evidence demonstrated beyond a doubt
that cortain types of lasers do possess the aforementioned prop-
erties and that in certain cases, each type of laser beam can pro-
duce different and even opposite effects, depending strictly on
the dose employed.61230.32.3¢ [n fact, whenever authors report
opposite results on the same pathology, it is always evident that
different energy doses have been used even when the same
lasers have been employed for the same pathology.!? The same
situation arises in the case of different results reported in exper-
imental data. The expression defocalized laser therapy (DLT) is
preferred to low-level laser therapy (LLLT) and to saft and
mid-power laser, because the focalization is at least as impor-
1ant as power density to obtain laser biological effects.

Furthermeore, the energetic density reached in many cases of
fibromyositic theumatism is of a “high” order, whereas in mi-
crosurgery “low” or “mid” doses are used. Consequently, an
unnecessarily confusing terminology can be avoided by the use
of DLT. Regarding laser different penetration power, it is prob-
able that in the reatment of fibromyositic rheumatism, CO:
laser triggers a series of photochemical and photothermic ef-
fects indirectly, through cutaneous free nervous terminations.
In fact, CO, laser radiation, released in the deep infrared is ab-
sorbed within certain limits in direct relation with the tissue wa-
ter content.b On the other hand, diode laser penetration is inde-
pendent of tissue water and is only partly influenced by the
tissue pigment content.t Consequently, diode lasers direct pen-
etration is much greater than CO,, other tissue conditions being
equal. Bowever, it is not known yet which wavelength for the
various diode lasers is the best for the treatment of fi-
bromyositic theumatism. The most commonly used is the 904
nm, whereas there is a tendency to use more frequently the 830
nm, perhaps because the latter has a deeper penetration
power.21:26 We prefer to use both radiations in association in the

attempt to potentiate their effects through a synergetic action. In
fact, CO, laser induces a tissue distension that allows a greater
absorption of diodic radiation, thus reducing the duration of
each irradiation as well as the total number of applications nec-
essary to obtain positive clinical results.5.1216 This ciinical ob-
servation deserves further confirmation. Another doubr regards
the need for irradiation coherence to obtain a therapeutic effect.
It appears that there is no such need in vitro.3” However, such
tests have been performed mostly by biologists and physicists
who in the recent past have consistently denied any nonsurgical
effects of laser light on biological tissue.¥ In vivo, there are in-
sufficient data so fur to draw definite conclusions. In our expe-
rience, we have noted u statistically significant difference be-
tween cases reated with infrared diodic laser rays and cases
treated with infrared light of the same wavelength, dosage, and
clinical conditions being equal.!6 However, undoubtedly the
enormous advantage of laser coherent light is that it can be ex-
actly doscd in any moment and can be distributed evenly on a
given surface. This is unattainable with any other presently
available instrument.

TasLE 4, FoLLow Up

Months 1 6 12
Periarthrytis
Scapulo-humeral 12 2 6
Ankle 4 0 2
Fibromyositis
Cervical 2 0 13
Lumbar 5 3 18
S, of Dupuytren 1 2 2
S. of La Peyronie 21 5 15
Insertional tendinitis
Epicondylitis 2 0 3
Tendinitis of knee 3 3 17
Tenoperiostitis of the pubis 0 0 0
Tendinitis of Achille’s tendon 1 0 2
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CONCLUSION

Much study is still required on the lasers effect on fi-
bromyositic rheumatisms. However, after reviewing our results
and comparing them with those available in scientific literature,
it is possible to draw some preliminary conclusions,

This type of treatment is valid and neoninvasive and is fre-
quently capable of providing a satisfactory solution to cases
otherwise untreatable and resistant (o at least two other types of
physical therapies. Negative cases are due not only to the indi-
vidual complexity of the clinical picture but particularly to our
ignorance on the dosage to use in each pathology. Note that
none of the cases treated has shown any worsening of the initial
clinical picture. The exact mechanisms of laser action are not
yet known, just as is the case [or several pharmaceutical prod-
ucts presently in usc, including aspirin and vitamins. However,
there are valid hvpotheses supported by many clinical and ex-
perimental data, that recognize analgesic, antiphlogistic, and
decontracturing laser light effects that are strictly dose-depen-
dant. Coherence allows the exact identification of the dose-ef-
fect correlation at clinical levels as well as at the level of
medico-biological research. It is our conviction that research in
the near future will identify the best methodology to use in the
laser treatment of cvery single pathology as well as clarify the
exact mechanisms of laser action.
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