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ABSTRAcT
Hand osteoarthritis (Hoa) is a common 
chronic condition involving one or more 
joints of the thumb and fingers.  Therapeutic 
approach in hand osteoarthritis must 
consider local interventions which are 
useful along the course of the pathology. 
laser-therapy (low level laser Therapy-
lllT-) is a possible useful instrumental 
therapy. High intensity laser Therapy 
(HilT) seems to be more effective than 
lllT in pain and disability management 
of some forms of osteoarthritis, due to its 
higher intensity and to the depth reached 
by the laser ray.  HilT may be used also in 
laser-acupuncture. 
The aim of this study was to analyze  
the efficacy of HilT in patients with 
symptomatic Hoa, using a mixed 
protocol, analgesic anti-inflammatory  
protocol plus laser-acupuncture.

18 out-patients with symptomatic 
Hoa (ii-iii  Kellgren-lawrence Grading 
index) were enrolled and evaluated by 
australian canadian osteoarthritis Hand 
index (aUScaN) and Visual-analogue 
Scale (VaS), before treatment (t0), after 
treatment (t1) and after 3 months (t2). 
The patients were treated with a mixed 
HilT protocol, analgesic plus laser-
acupuncture treatment (4 sessions, once 
a week).
The patients showed a mean statistically 

significant improvement between t0 
and t1 in aUScaN index and VaS, and 
improvement was found in 83% of the 
subjects (15/18). The improvement was 
mostly maintained at follow-up.
The mixed HilT protocol showed  good  
results in a great percentage of Hoa 
patients, with only 4 treatment sessions. 
we conclude that this kind of HilT 
protocol could be a good proposal for 
pain control and for improvement of 
patient’s quality of life.

INTRODucTION 
although underestimated, hand 
osteoarthritis (Hoa) is an important 
pathology, with both epidemiological and 
clinical implications [1,2,3]. estimates of 
the prevalence of symptomatic hand oa 
range from 13% to 26% and are greater 
in women [1].  Symptomatic hand 
osteoarthritis affects about 20 %  of people 
over 55 years of age.  Hoa can be both 
painful and disabling: common symptoms 
of Hoa include pain, swelling, limited 
range of motion, stiffness, aching at the 
base of the thumb. Physical function is 
compromised too: manual dexterity, fine 
motor control, and usual daily tasks may 
be difficult to perform. osteoarthritis 
pathogenesis includes the contribution 
of biomechanical and metabolic factors 
and genetic [4,5] which gradually lead 
to articular joint tissues destruction. 

as the disease progresses, clinical 
features include joint pain, limitation 
of movement, tenderness, and episodic 
inflammation. especially among the 
elderly, the impact of Hoa on disability is 
important  [5]. Pain control, together with 
the control of the disability progression are 
the two main targets of the therapeutic 
approach. european league against 
rheumatism  (eUlar) recommendations 
for the management of Hoa include 
a combination of pharmacological and 
non-pharmacological treatments [6]. 
Treatment options for hand osteoarthritis 
include oral medications (i.e., NSaiDs, 
analgesics), steroid injections, splinting, 
physical or occupational therapy and  
surgery. rehabilitation treatments can offer 
significant benefits to patients with Hoa, 
but research in this field is still poor [7]. 

recent reviews analysed the effects 
of rehabilitative and non-surgical 
interventions in people with Hoa [8,9]. 
among physical therapy treatment, low 
level laser Therapy (lllT) has been often 
proposed for pain and flogosis control 
in osteoarthritis and in Hoa too [10]. 
Nevertheless following the cochrane 
library reviews in lllT no conclusions 
could be drawn on the optimal dose, the 
wavelength and the duration of treatment 
in osteoarthritis [11]. High intensity 
laser Therapy (HilT), a more recent 
laser application modality, can be more 
effective than lllT in pain and flogosis 
control, due to its more intense and 
deeper effects [12,13,14]. in other forms 
of osteoarticular disease HilT treatment 
showed good results [15,16,17].  

acupuncture is a treatment with ancient 
and eastern roots, but it plays a relevant 
role in some painful conditions and various 
kinds of arthritic and rheumatic pain, as 
reported in wHo documents and in a 
recent cochrane review [18,19]. laser-
acupuncture is a modern way to stimulate 
acupuncture points and its efficacy has 
been investigated in western countries 
[20,21]. High intensity laser spot may 

energy for Health [08]

High intensity 
laser-therapy in hand 
osteoarthritis: a mixed
protocol’s proposal.
T. Viliani,  P. Pasquetti
Agency for Recovery and Rehabilitation, AOU Careggi,  Florence, Italy.



9

be used as a needle-like stimulus [22]. 
it probably works as a heath source to 
stimulate acupuncture points, in producing 
anti-nociceptive effects. 
The present study was a “before-after” 
study. The aim was to evaluate the 
clinical and functional efficacy of the 
HilT treatment  in patients affected by 
symptomatic hand osteoarthritis.

mATERIALS AND mETHODS
Patients. Patients suffering for 
symptomatic Hoa were recruited for this 
trial from outpatients of the recovery 
and rehabilitation agency (aoU careggi, 
firenze). informed consensus was 
obtained. inclusion criteria required the 
presence of symptomatic Hoa (following 
acr criteria [23]), ii-iii  grade of Kellgren-
lawrence Scale [24] on the radiological 
evaluation. exclusion criteria were: 
therapy with oral anticoagulants, non 
compliant patients (cognitive impairment 
or psychiatric disorder), skin diseases. 

The patients’ evaluation included history 
and clinical examination, VaS (ref. val. 
0-10) [25] and australian/canadian 
Hand osteoarthritis index (aUScaN) 
[26].  aUScaN index (ref. val. 0-60) is 
a  valid, disease specific self-administered 
questionnaire to assess the importance of  
pain, joint stiffness and physical disability 
in patients with osteoarthritis (oa) of 
the hand. initial assessment (t0), before 
treatment, included aUScaN index and 
VaS Scale. The same assessment was 
repeated after the treatment (t1) and 
after three months (t2).

Treatment. after the initial assessment 
all the patients underwent the following 
treatment protocol: they were treated with 
High intensity laser Therapy, 4 sessions, 
1 session a week, for four consecutive 
weeks. in the same session the patients 
were treated with a laser-acupuncture 
protocol, followed by the analgesic anti-
inflammatory  protocol (see Table i).
Data analysis. Data of patients were 
compared by Student’ t-test.
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RESuLTS
eighteen patients with symptomatic Hoa, aged 52-73 years, were included in the study. 
Mean age was 68,4 years. The proportion of male (M) and female(f) patient was 3 M, 
15 f . aUScaN index values at t0 were 39.6 ± 4.7; VaS scale  values at t0 were 6.9 ± 
2.2 (see Table ii) at t1 the patients  showed improvement in the scales points: aUScaN 
values changed from 39.6 ± 4.7 to 16.4 ± 3.1 (p< 0.05). t1 VaS values were  2.9 ± 
1.6, and this difference was statistically significant versus t0: p< 0.001 (see Table iii). 
Two patients were lost at follow-up.  t2 VaS values were 3.4±1.9 (t2 vs. t1: p = n.s.) 
. aUScaN scale also showed  little, non statistically significant, variations at t2 vs. t1:  
16.4± 3.1 vs. 18.9± 4.3.( p: n.s.) (see Table iV). improvement was found in 15 patients 
(83% of the subjects) at t1. at follow-up (3 months) 15/18 ( 83%) of the patients 
maintained the improvement.  No side effects were found.

TABLE I: TREATmENT mIxED pROTOcOL 

TABLE II: GROup BASELINE cHARAcTERISTIcS (T0)

TABLE III: pAIN AND FuNcTIONAL DATA BEFORE AND AFTER HILT TREATmENT

VaS= Visual analogue Scale (0-10)  //  aUScaN = australian canadian osteoarthritis Hand index (0-60)

TABLE IV: pAIN AND FuNcTIONAL DATA AT THE END OF HILT TREATmENT AND AT FOLLOw-up 

VaS= Visual analogue Scale (0-10)   //   aUScaN = australian canadian osteoarthritis Hand index (0-60)
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HILT treatment protocol: pulsed high power laser, Nd:YaG, λ1064 nm, 4 sessions, 1 session 
a week, laser-acupuncture treatment followed by analgesic anti-inflammatory  program.

I) laser-acupuncture was performed on the points   9lU, 10 lU, 11 lU, 3 li, 4 li, 3 Si,  
   8 Pc, 3 SJ,  4 SJ, 8SJ, 36  ST, 10 sec/point,  10 Hz frequency, max 30 J /point. 

II) The analgesic anti-inflammatory program was articulated in three phases 
   (initial, intermediate and final phase), in manual scansion. every phase is 
   articulated in sub-phases in which increasing fluency (810-1170 J/cm2) 
   and decreasing frequency (30-20 Hz) are administered, total energy 1000 J. 

PaTS. NUMBer

18

MeaN aGe

68,4
(52-73)

SeX

3M, 15f,

aUScaN Scale

39.6 ± 4.7

VaS

6.9 ± 2.2

KellGreN GraDe

ii  6 pts.
iii  12 pts

VaS

aUScaN index

To
(before treatment)

6.9 ± 2.2

39.6 ± 4.7

T1
(after treatment)

2.9±1.6

16.4 ± 3.1

T-TeST
p-value

p<0.001

p< 0.05

VaS

aUScaN index

To
(after treatment)

2.9±1.6

16.4 ± 3.1

T1
(after 3 months)

3.4±1.9

18.9 ± 4.3

T-TeST
p-value

p = n.s

p = n.s
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DIScuSSION
recent years investigations agree on 
functional impact and disability of 
osteoarthritis of the hand, specially in the 
elderly, where it is central to daily living 
impairment. Pain control represents one 
of the principal tasks in Hoa, especially in 
order to get over acute phases. To date we 
must register an unsatisfactory response 
to the various treatments proposed. in 
the present study we tried to investigate 
a mixed treatment which joints modern 
and ancient techniques. 
among instrumental physical therapy 
the effectiveness of laser-therapy has 
been often investigated with variable 
results. Despite a widespread use of this 
technique, a recent cochrane review 
[11] didn’t succeed in demonstrating 
a sure effect of low-level laser-therapy, 
mainly due to methodological causes 
of the studies (differences in number of 
cases, doses and wavelength of laser, 
etc.). Traditional laser-therapy, which is 
a low level laser therapy, has got some 
limits, especially related both to a poor 
penetration and to a little intensity of 
the light radiation. experimental data 
seem to enhance the hypothesis that high 
intensity laser therapy may overcome 
these difficulties, and clinical studies in 
patients with osteoarthritis confirm its 
efficacy [12,13,14].  
Together with high intensity laser-therapy 
treatment we combined laser-acupuncture. 
acupuncture has nowadays reached 
eBM for several painful conditions, 
and its efficacy is accepted by scientific 
community [19]. laser-acupuncture is a 
modern way to stimulate specific points, 
the same used for needle acupuncture 
[20]. HilT administered with Hiro.3, 
with a specific protocol, can work as 
acupuncture-like stimulation [22]
The patients treated with our mixed 
protocol improved significantly, at the 
end of the treatment and at follow-up. 
This fact indicates a long-acting effect, as 
the results were maintained at distance. in 
our study, the treatment showed a great 

efficacy, achieving a rapid pain control 
and its maintenance till 3 months. The 
interesting data is that the results were 
obtained with a very short treatment, 
reached in only 4 sessions. May be that 
the immediate antalgic affect of HilT 
is maintained by the more slow effect 
of acupuncture, which is believed to re-
equilibrate the whole energetic system 
of the organism. The hand points treated 
in fact are considered very important in 
Traditional chinese Medicine for hand 
and fingers pain and stiffness.
a recent  systematic review [8] establishes 
that certain rehabilitation interventions 
provide benefits in individuals with hand 
oa, but lllT and acupuncture alone did 
not reach evidence for reducing both pain 
and improving function in hand oa. laser-
therapy resulted effective in improving 
roM (range of Motion) and acupuncture 
may be effective in pain control.
Nevertheless we tried a new way: our 
study is a preliminary work, which joints 
together the modern technology, which is 
High intensity laser Therapy, with a very 
ancient medical culture, acupuncture. 
The treatment resulted effective, safe 
and painless. we don’t still know which 
is the best treatment in Hoa patients. 
certainly the optimal approach includes a 
combination of pharmacological and non-
pharmacological strategies, tailored to the 
patient and to the phase of the disease. 

cONcLuSIONS
from our data HilT appears to be a good 
medical instrument for pain control in 
Hoa, with consequent  improvement 
in patient’s quality of life. it has a rapid 
and long lasting effect, it is a non invasive 
technique and no side effects were 
reported.  The treatment protocol which 
perform analgesic anti-inflammatory 
treatment together with laser-acupuncture 
showed very good results in a few 
sessions. our preliminary results suggest 
that this mixed HilT protocol may be a 
useful resource in the management of 
hand osteoarthritis patients
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