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GALLIUM ARSENIDE LASER

TREATMENT OF CHRONIC LOW BACK

PAIN: A PROSPECTIVE, RANDOMIZED

- *AND DOUBLE BLIND STUDY

Fernando Soriano and Roxana Rios

The Second Cathedra of Internal and Therapeutic Medicine. Teaching Hospital Eva Peron

School of Medicine, National University of Rosario, Argentina

Patients of more than 60 years of age and affected by chronic low back pain were randomly
assigned to two groups. Group A, consisting of 38 patients, was irradiated with a pulsed
GaAs diode laser, 904 nm, pulse width 200 nsec, pulse frequency 10,000 Hz, peak power of 20
W, average power 40 mW, spot size 150 cm? in area, and an angle of divergence of 6°. The la-
ser was applied in the point technique with a dose of 4 J/cm? per point in the area of pain.
Group B, consisting of 33 patients, was treated with sham irradiation with a deactivated la-
ser system. Neither the patient nor the operator knew to which group each patient was ran-
domly assigned. The use of analgesic drugs and physical therapy was excluded in both
groups. Ten daily consecutive sessions were carried out once per day. Pain was evaluated
through an analogue and visual scale at the beginning and at the end of the treatment. Laser
treatment was considered effective when pain relief was more than 60%. A follow up was car-
ried out over the following 6 months. The treatment was effective in 71% of patients in group
A, and 36.4% of group B (p < 0.007). The pain disappeared completely in 44.7% of group A
and 15.2% of group B (p < 0.01). During the six month follow-up period, in those patients in
whom the responge to the treatment was effective, the pain recurred in 34.8% of group A and
in 70% of group B. No cutaneous, ophthalmologic or systemic side effects were observed.
These results suggest that irradiation with GaAs laser at the doses used and techniques ap-
plied in this study, relieves chronic low back pain in older patients in a statistically signifi-
cant percentage of the patients but without causing any adverse side effects.
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Introduction

Approximately 80% of adults at some point of cheir
lives complain about low back pain. Generally, the clin-
ical manifeseacion is acute and limiced, but in 10% of
cases the pain becomes chronic and more repetitive.-)

Up to 33% of episodes of acute low back pain resclve
within 2 week and during this cime the majority of af-
fected persons tend to self-trear with non-steroidal
anci-inflammarory drugs (NSAIDs), hot packs and
massages. Patients that consule cheir family doctor fre-

queatly received the same cherapies wich other kinds of
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physical measures and muscle relaxant drugs being pre-
scribed. In patients whose back pain persists beyond 12
weeks, the prospects of full recovery dwindle rapidly
with che passage of time.

Chronic low back pain is seen more frequently in
the elderly population and the majority of chese pa-
tients suffer from archrosis, osteoporosis and
paraspinous muscle contracrure.® A small percencage
of chese low back pain encities have cheir actiology in
pachologies of a greater hierarchy such as mulciple
rayeloma, bone metascasis, Paget s disease, stenosis of
the spinal canal due cospondilolyschesis or severely her-
niated discs.”
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In pacients over 60 years of age with chronic low
back pain, 2 limited diagnostic evaluacion is appropri-

“ate. After taking a detailed and 2ccurate medical his-

tory and physical examinacion, simplc X-ray of che
lumbar spine and standard blood chemistry work-up

give adequace information for inicial cherapy, and only |

2 small aumbers of patients need studies of greacer
complexity such as CT scan or magnetic resonance im-
aging (MRI),(&-14

In 85% of cases of chronic low back pain it is not
possible co establish clear and irrefutable aeriological
diagnoses and the mast common form of chronic low
back pain is relaced to degeneracion of osseous, articu-
lar end ligamental structures of che lumbosacral
spine,(0 v

Management of chronic low back pain presents a
formidable challenge because oo single universally ac-
cepeed cherapeuric regimen exiscs which is capable of
giving consistenc and repeatable efficacy. A loc of cher-
apies have been proposed for the treatment of low back
pain, including: NSAIDs,(15-19) muscle relaxant
drugs,16-18) ancidepressant drugs,(17.282021) epidural
corticosteroid injections,(1:18,22.23) physiacric measures

“such as infrared, wlcrasound, TENS,(24-17-25-26) mas.
sages and chiropractic manipulations,?3+29) immobili-
sacion with different types of corsets(26:30.31) and
programs of fitness and physical educa
tion (17:27-29,32.33)

The use of LLLT io the specific relief of
osteoarticular pain is growing world-wide with & group
of reports suggesting that therapy with the GaAs diode
laser ia patients ‘with chronic low back pain can relieve
the pain in 70 to 90 % of the cases with consisteacy, al-
though it musc be said chat the majoricy of these studies
were not done uader double blind protacols.34-37

The objeccive of this presencation is to discuss the
resules of a prospective, randomized and double blind
study in patients ia cheir 60's affected by chronic low
back pain and irradiated wich GaAs laser.

Materials and Methods

Patients of more than 60 years of age and affected by
low back pain with a history of more than 3 months
were scudied. Medical files, physicel examination, labo-
rarory analysis and x-ray were performed. We excluded
patiencs wich: 1) any suspicion of cancer, ostcomyelitis,
gour, Paget ‘s disease or collagen disease, 2) symproms
or signs of neurological deficits in che Jower limbs, 3)
vse of long action corticoids taken wichin the thirty
days prior to the start of the study. A wash-out period of
5 days was done for any patients already on NSAIDs.
Patients were randonly assigned to two groups, A
and B. Pacients belonging to group A were irradiated
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with a pulsed GaAs diode laser, wavelength 904 nm,
pulse frequency 10,000 Hz and pulse width of 200
nsec, peak power of 20 W, average power 40 mW, spot
size 150 #m? in area aad an angle of divergence of 6°.
The laser wes applied in the point concact irradiation
technique with 2 dose of approximately 4 J/em? per

. point. We irtadiated che painful area using a 2 em grid

system, so points were separated by 2 cm. Patients that
belonged to group B were treated with sham irradia-
tion with a deactivated laser system. Neicher the pa-
tients nor the operator knew to which group chey
belonged. The deactivated laser system did not emic ra-
diation, buc che clectrical circuit, timer and alarm
worked as usual so that to all incents and purposes ic
was exactly identical to the real syscem. In boch groups
the therapist and the patient were protected wich ap-
propriate safety glasses during the session. The use of
analgesic drugs and physical cherapy was excluded i
both groups. :

The therapy regimen consisced of five sessions a
week during two consecutive-weeks. Pain was evalu-
ated chrough a visual analogue scale ac the beginning
and the end of the treatmeat from which dara we evalu-
ated che percentage of relief. The response to che treac-
ment was determined according to che percentage of
pain relief graded as follows: 0-29% relief ~ poor;
30-59% relief — regular; 60-89% relief — good; and
90-100% relief — excellent. The treatment was consid-
ered effective when the response was good or excellent,
in others words with a pain relief cvaluation from
60-100%. No restriction was placed on the patients’
movements, apart from the ban on oral analgesics or
NSAIDs. T he patients from both Groups A and B, in
whom results were graded as effective, were then fol-
lowed during a faccher 6 monchs in order to evaluace
the recurrence of cheir painful condition. They ateend
our office at lcast once a month for cheir evaluation in-
terview, Paticnes with regular or bad cherapeutic re-
sponses in both groups were submitted to CT scan ot
MRl in order to evaluate che configuracion of che spinal
canal and to define any bony alterations.

Results

During the defined period we incorporated 85 patients
into the scudy with chronic low back pain thac fulfilled
the criteria of admission. Forty-chree patients were ran-
domly assigned to Group A and 42 patients to Group
B. In Group A, 5 patients were excluded from the
study, 2 for desertion and 3 who used NSAIDs, so 38
patients were evaluated in tocal. In Group B 9 pacieacs
were excluded during the study. Three abandoned
treatment and 6 needed to use NSAIDs, chus making
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Table 1: X-ray findings in the treament (A) and placebo

-

Table 2: Groups Aand B compared by average age, sex and

®) groups. inicial pain scare (scale of 1 t0 10), -
Radiological findings GroupA  Group B
al Femal Inid i
Osceopoenia 3158%  30.30% Group Age  Male Femde Inidalpain
Osceophytes 63.16%  66.66% A 6320 4211 5789 7.9
Narrowing of disc spaces 34.21% 33.33% B ‘6433 d8.49 5151 8.1
_Spondylolisthesis Gradc I 5.26% 3.03%
Noemal 7.60% 8.25%
Table 3: Groups A (laser creacment) 2nd B (placebo) compared by [ercentage of pain reliefand cherapeucic efficasy.
Pain Scoret Th :
Group e;f‘;‘P‘“;c
‘Poor Average Good Excellent cacy:
13.15% 15.79% 26.32% 44,74% * 71.06%%
B 30.30% 33.33% 21.21% 15.16%* 36.37%%

1 0-29% rellef ~ poor; 30-59% relicf — average; 60-89% relief— 800d; 90-100% relief - excellemt

33 che number of paciencs to evaluate in the concrol pla-
cebo group. Table 1 gives che radiological findings
comparing both che creatment and the placebo groups.
In Table 2 both of the groups are shown compared ac-

cording to age, sex and initial pain: there were no scatis-

tically significant differences. Table 3 shows boch
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Figl: Group A (LILT) and Group B (Sham) compared from
overall efficacy and recurrence race during the 6 month
follow-up. There was a stacistically significant difference
in boch che ‘Excellent’ pain relicf and also the overall effi-
cacy.
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§ Combinaion of ‘good” and ‘exsalient’ scores. *p < 0.01, #p < 0.007

groups campared according to pain response (relief per-
centage) and the overall efficacy of the therapy (per-
centage of patients who achieved pain relief of greater
than 60%). Treacment was effective in 71.06% of pa-
tiencs of group A aad 36.37% of group B (p < 0.007).
The pain disappeared complerely in 44.74% of group A
and 15.16% of group B (p < 0.01) (Figure 1). No pa-
tient reported any side effects thac could be aceribured
to the irradiation. During the 6 month follow up
34.78% of che patients of group A with effective re-
spoases to creatment (i.e. combination of good and ex-
cellent responses), relapsed to a greater pain score than -
after finishing the study. On the other hand, the per- -
centage of relapse in group B was 70% (Rigure 1). There
were ao sigaificanc differences in the fndings of CT
scan and MR imaging done i pacients of both groups
with regular or bad therapeutic response: onc patient of
group A demonsrrated significant disc herniation and
the ochers pacieats had archricic- and
osteoporotic-related morphological chaages. In pa-
tiencs of group B, MRI showed severe stenosis of the
spinal canal in one paient, a significant disc herniation
in anocher 20d archrosis and osceoporaric changes in the
test of the parients.

Discussion

Siace we incorporated LLLT into our cherapeutic arse-
nal in 1989 we have treated up to date more than 4,000
patients with different pathologies, the majoricy of
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them affected by chroaic osteoarticular pain. In 2 retro-
speccive study reported eaclier and applied in 938 pa-
tients wich osceoarticular pain who were irradiated with
GaAs laser we found different thecapeuric responses ac-
cording of the site of che pain and time of its evolu-
tion.®”? From che daca generated by these uncontrolled
resules we décided to scudy wich scrice prococol in a ran:
domized and double blind method groups of patients
with osteoarticular pain of the same sice and time of
evolution with the 2im of defining the real cherapeudc
effece of LLLT In chese ailments compared with the
so-called placebo effect, supposedly extremely strong
with ‘laser’,

We previously reporced the resulcs of a controlled
LLLT scudy in patients affected by acute cervical pain
and demonscraced a significanc effect in the group of ir-
radiaced patients.3® The present report is che second
double blind study in patients wich osteoarcicular pain
concluded by our group. We chose for this scudy pa-
tienes older chaa 60 years old affecced by chronic low
back pain because of che frequency in which chis prob-
lem is cncouncered and because elderly people are more
vulnerable to the potential adverse side effeccs of
NSAIDs which are ofcen taken in 2 habitual and reperi-
tive way by patiencs wich low back pain. For this gea-
son, the possibilicy chac LLLT is capable of relicving
pain in a high percentage of partients, withouc adverse
side effects, was to us very accractive, However the
analysis of our-results shows chat only 44.74% of pa-
tiencs achieved complcte relief, 2 percentage char does
not significantly outnumber what can be achieved with
pati¢ats caking NSAIDs on a regular basis. However, if
we add the pacients who achieved more than 60% of re-
lief from cheir back pain afrer 10 sessions of LLLT, we
note that more than 70% of affected patients benefit
from LLLT. If we also cake into accounc, during che fol-
low up period of six months without any therapy of any
kind, the low percenrage of LLLT patients In whom
paln recuraed ¢o 2 level higher than chat efter rreat-
ment (36.4% in Group A compared with 70% in che
placebo Group B) and we failed to demonstrate any ad-
verse cffects of laser irradiacion, we can confidently sug-
gest that we are looking at a cherapeutic alternacive
chat deserves considcration. Furchermore, laser irradia-
tion is vorally noninvasive, easy co apply, well-tolerated
by elderly patients, is not ionizing and cthe doses are not
cumulacive. Because of chese benefits we can give more
therapy sessions without the possibility of genetic or
any ocher kind of damage. A review of che literature
shows oaly one repore thae specifically demoastrated

hisrological alceracions in chicken embryos irradiated -

wich HeNe laser,®9 but che experimenral conditions

178

(direct ireadiation to che embryo with very high doses)
are impossible to reproduced in the clinical practice.
On the ocher hand, studies have been produced which
show no damage following very high clinical doses of
GaAlAs laser ix vivp (4041

 Asinour previous repores,67:38) we failed to dem-
onstrated any adverse side cffects related to GaAs
LLLT.

In che present study the two groups were scacisci-
cally comparable and specific criceria of inclusion and
exclusion were defined. We evaluared the pain of a sin-
gle site; the padients were assigned to che treatment or
placebo groups in a rotally randomized fashion and la-
ser therapy was indicated wich the exclusion of any
other cype of concomitanc creatment with a prococol
which was developed wich a true double bliad tech-
nique. We also completed a meticulous follow up dur-
ing the six months following the final irradiacion
session.

Based on these poiats we believe thae che resules
we obtained are scientifically valid and demonstrace 2
real cherapeutic effect of GaAs laser irradiation on geri-
acric patients affecced by chronic nonspecific low back
pain compared with a similar population under placebo
treatment with a scatistically significant difference
(71.06% versus 36.37% respectively; p < 0.007 ).
Studies wich a greater number of patiencs are of course

* necessary to confirm these results wich greater seacisci-

cal meaning to enhance the sciencific significance as
compared with the very clear clinical significance, buc
the auchors feel thac che data from the present some-
whac limited study certainly warraac further investiga-
tion.

Conclusion

These resules suggest that GaAs LLLT in che doses and
techniques described above relieves chronic low back
pain in a statistically significantly perceatage of older
patients without causing side effeces. LLLT must chere-
fore be considered specially in the elderly popularion
when risk from, intolerance and concraindications to
the use of NSAIDs are present..
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