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Figure 2 (online color at www.lphys.org) (a) — echographic find-
ings before diode 810 nm laser treatment, (b) — echographic find-
ings after diode 810 nm laser treatment

the follow-up is still short, it is positive both in Type 1
and Type 2 diabetes. There were no episodes of biologi-
cal hypoglycemic effects such as hypoglycemic crises due
to an excessive drop in blood sugar on fasting or induced
by the laser. There were two instances of post-treatment
hypoglycemia in Type 2 diabetic patients, but they were
asymptomatic.

There was one case of transitory hyperglycemia in a
patient who had not fasted for four hours prior to treat-
ment, and it resolved spontaneously during the course of
the day.

Lasers can cause localized first and initial second de-
gree burns, and there was one case of post-treatment ery-
thema, which cleared up spontaneously. Allergic (idiosyn-
cratic) reactions to light may trigger an urticarioid syn-
drome with itching and erythema. This did not occur in
any of our patients; however, all these adverse reactions
are easily treated with topical antihistamines.

From the ethical standpoint we can say that:
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Figure 3 (online color at www.lphys.org) Results on Type 1 di-

abetes
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Figure 4 (online color at www.lphys.org) Results on Type 2 di-
abetes

1. Evidence-based medicine tells us that non surgical
laser treatment has hypoglycemic effects on patients
with Type 1 and Type 2 diabetes. This requires other
rigorous scientific studies to consolidate its validity;

2. The exact laser radiation dose needed to produce a hy-
poglycemic effect is still unknown and is probably not
univocal as it may vary not only from patient to pa-
tient, but also on the same patient during the course of
treatment. Therefore, we will have to use a range of
doses that definitely will not have negative effects on
the irradiated tissues, as demonstrated in the literature;

3. Preliminary experiments have shown that glucose low-
ering laser irradiation accelerates gastric emptying.
This could raise blood sugar levels if the patient has
not fasted for at least 4 hours prior to treatment. There-
fore, it is absolutely essentially that the patients do not
eat for at least four hours before the treatment;
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Figure 5 (online color at www.lphys.org) Follow up — 1 year

e | After 3 month < 30% in both types

e | Six months <50% Type 1

<35% Type 2

e | One year < 80% Type 1

< 60% Type 2

Table 16 Follow-up of glycated hemoglobin

4. The adverse reactions from laser irradiation may be lo-
cal burns. Fortunately, the doses used for glucose low-
ering treatments are very far from the toxic dose level;

5. There are no other known negative systemic effects
caused by the laser beams used in these cases.

From our findings we can state that nonsurgical laser
treatment associated with pulsed magnetic fields can nor-
malize glucose metabolism in patients with Type 1 and
Type 2 diabetes without causing adverse reactions and/or
complications (Fig. 3 and Fig. 4).

Insulin replacement therapy and oral antidiabetic drugs
can therefore be gradually suspended to the point of no
longer being needed. The duration of the normal blood
sugar state after the conclusion of laser treatment has
not been clearly and uniformly determined (Table 16 and
Fig. 5). It seems that a near infrared photodiode held in
contact with the skin during the digestion of the main
meals, at individually doses adjusted for each patient, ac-
celerates glucose metabolism, preventing hyperglycemia
secondary to food intake, and that this helps maintain the
results achieved.

As to the mechanism of action, at this time we can only
present hypotheses that will need to be verified over time:

e anti-inflammatory effects;

e stimulation of beta cells;

e stimulation of cromaphine cells;
e stimulation of microcirculation;
e cleaning of cell walls;

Figure 6 (online color at www.Iphys.org) NMR of the first pa-
tient. Before laser therapy. December 2003

¢ hypolipemic effects;
e increased ““ bioplasm” metabolism;
e other associated effects.

We must also investigate the potential effects of light and
lasers on other — protein and lipid — metabolisms as well as
on all of the human body’s neuroendocrine functions. And
then, we shall go on to phase three of the clinical trial as
soon as we find an institution to finance the project.

Further study must establish best dosage for this appli-
cation and must increase the duration of the results. Re-
garding latter, evidence based medicine say that the irra-
diation of 4th coherence domain with simple photodiodes,
dosed as non surgical lasers, could avoid secondary hyper-
glicaemia post-prandium. But this clinic impression must
be verified scientifically, it is an experiment in another ex-
periment.

3.2. Traumatic central nervous system (CNS)
injuries

In traumatic diseases of the CNS positive results will pre-
sumably always be permanent. However, in degenerative
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Figure 7 (online color at www.lphys.org) NMR of the first pa-
tient. After laser therapy. March 2005

Further treated patients with SCI
First cycle of 20 sessions, then 8 cycles, each of 5 sessions
for month, in average

Patients | Improvement
e | SCI lumbar level 15 40%
e | SCI dorsal level 9 50%
e | SCI cervical level C4-7 13 50%
e | SCIcervical level C2-3 6 20%

Further treated patients with other CNS diseases
Only 1 cycle of 15 sessions

Patients | Improvement
e | Progressive leucodistrophy | 2 Recovery
e | Cobalt neuropathy 2 Recovery
e | Facial paresis 20 Recovery
e | SPE syndrome Recovery
e | Multiple sclerosis 7 30%

Table 17 Further treated patients with CNS lesions

diseases it is highly unlikely that the results of laser ther-
apy will last forever, since the cause — which is often un-
known — remains; therefore, the patients will have to un-
dergo periodic treatments.

3.2.1. Laser therapy of spinal cord injuries (SCI)

The results obtained on the patients who underwent laser
therapy were evaluated by physiatrists other than the oper-
ator, and in most cases they did not know that the patients
had had laser treatments. For the sensory motor clinical
examination we used the standard classifications, such as
ASIA and the Asworth scale modified. Before and after

treatment all the patients underwent vertebral column nu-
clear magnetic resonance (NMR) examinations and some
also had electromyography (EMG) and evoked somato-
sensory potentials (ESSP) (Fig. 6 and Fig. 7).

For ethical reasons, treatment cycles were inter-
rupted if there was no objective improvement after each
treatment, and this occurred only in three cases: two
quadriplegics and one paraplegic.

In patients with spinal lesions at different levels (Ta-
ble 17), there was always a recovery in heat and tactile
sensitivity as well as pain and proprioreceptivity below
the lesion, albeit to different standard classifications, such
as ASIA and the Asworth scale modified. Before and af-
ter treatment all the patients underwent vertebral column
NMR examinations and some also had EMG and ESSP
(Fig. 1 and Fig. 2). For ethical reasons, treatment cycles
were interrupted if there was no objective improvement af-
ter each treatment, and this occurred only in three cases:
two quadriplegics and one paraplegic. In patients with
spinal lesions at different levels (Table 17), there was al-
ways a recovery in heat and tactile sensitivity as well as
pain and proprioreceptivity below the lesion, albeit to dif-
ferent extents and at different times, but it was always per-
manent and never transient.

Normal body heat regulation was always recovered
when interrupted by the lesion, as were normal anal
sphincter control and sexual activity in both sexes includ-
ing erectile, ejaculatory and sensory functions. Bladder
control was restored in the women, but never in the men in
whom there was increased diuresis and urine loss during
treatment, which may be due to a redistribution of bladder
tone. Muscle relaxant drug treatments that affected blad-
der tone were gradually interrupted in all patients because
they were not necessary. Gradually, there was muscular
relaxation in spastic paralyses and a reduction and dis-
appearance of spastic contractures, which were slowly re-
placed by normal spontaneous contractions, hyperreflexia,
and also fasciculation, in the patents who were restored
to almost normal motility. Appropriate physiotherapy was
recommended for voluntary motor functions. The physio-
therapists noted that the patients undergoing laser therapy
have better reactions and strength when doing their exer-
cises and better muscle tone, which never develops into
spasms. These results were transient at the outset during
the early treatment cycles, lasting for about one month and
then became permanent. This may be due to an accumu-
lation of radiation or the possibility that the patients are
better able to do their motor exercises.

Regarding the laser’s mechanism of action, it is prob-
able that the anti-inflammatory and anti-edema effects at
the lesson level immediately decompress the nerve tissues,
which are then better able to transmit stimuli. In cases
of physical interruption there may be two mechanisms-
effects: the lesion may be reduced by new, functional neu-
rons formed by laser stimulation rather than glial neurons;
or natural anastomoses may be formed between the supra-
lesion central nervous tissues and the peripheral radicular
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Figure 8 (online color at www.lphys.org) Breast strias. (a) — be-
fore, (b) — 20 days after four treatments, (c) — before, (d) — 20
days after four treatments

and/or skin nerves leading to the creation of bypasses that
transmit the stimuli to a level above the lesion [48].

In fact, in some cases we noted dissociation between
the NMR and the symptomatic-functional picture in the
sense that the healed lesions under the NMR did not
present the same functional healing, whereas the lesions
that were still visible on the NMR were accompanied by
a nearly total functional recovery, including walking with
tibial braces. The patient with the NMR that showed re-
covery reacquired sensory and smooth muscle function,
but not the voluntary muscles because she refused to do
motor physiotherapy.

3.3. Skin ulcers and aesthetic medicine

Regarding laser treatment of stretch-marks, results were
divided in three groups: excellent, with total disappearance
of the stretch-marks; good, with reduction from 50% until
99% of the strias area; less, with reduction less than 50%;
poor, without changes. Copper bromide laser (577 nm)
treatment of cutaneous striae has proven effective in this
trial. Too often in the past this cosmetic defect seems to
have been remedied with causal and non-causal treatments
but the results were always disappointing in relation to
the optimistic forecasts. For this reason, we examined our
patients again after one and two year prior to submitting
these definitive results. Fortunately the results obtained re-
mained the same after one and two years. At the same time,
we hope that our positive clinical impressions will be con-
firmed by broader, multi-center studies. The impossibility
of obtaining histological and histo-chemical confirmation
data limits the value of our data. On the other hand, in vivo
radio-immuno assays to measure procaollagen type III (PI-
IINP) values carried out by some authors in the study of
collagen neogenesis, confirmed this effect of yellow laser

Figure 9 (online color at www.lphys.org) Leg strias. (a) — be-
fore, (b) — after one laser treatment, (c) — after two laser treat-
ments, (d) — after four laser treatments

light. The photographic evidence from this study also con-
firms it (Fig. 8 and Fig. 9).

One thing, however, is certain: the 577 nm copper bro-
mide laser can greatly improve scarring especially in the
remodeling and reepithelialization phases and this is al-
ready an encouragement for the pursuit of striae reduction
in further trials.

Making rejuvenation procedure, usually first results
appear after 3—4 treatments. We seem on the treatment of
scars and stretch-marks that the collagen matrix metallic
proteinase increase until 80% of its activity within 20 days
after each pulse lamp irradiation, while the transforming
growth factor (TGF) decrease only within 20 days after
3—4 irradiation [9]. When clinical features: improved par-
tially or totally, or relapsed, the retreatment may be neces-
sary. Recovery time and rare side effects depend on each
specific patients and each specific lesion. Fortunately pulse
lamp treatment is not a surgical procedure, so we don’t
have discomfortable post-treatment period.

Immediately after the irradiation the patient can have
redness for some minute, and then he can continue his nor-
mal life, social activity included. The patient will see some
positive change on this skin each twenty days after each
treatment, each two days in psoriasis, acnis and other ac-
tive lesions.

The patient can have sun exposure with protection af-
ter two days after the treatment. Rare side effects are burns
as erythema and blisters, these recoveries spontaneously
refreshing the skin lesions within some day. Discromias
as hypopigmented and hyperpigmented lesions can occur
exceptionally; this recovery spontaneously within some
week, but we can accelerate the recovery using the lamp
with opposite effect: UV for the hypo-pigmented lesions,
590 and 640 for the hyper-pigmented.

Comparing pulse lamp skin rejuvenation with laser
skin resurfacing and other surgical laser and radiofre-
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Groups (and %) of results
(number of cases)

Pathologies periarthyrins Ist 2nd | 3rd | 4th
Scapulo-humeral (90) nr | 12 12 16 50

% | 133 | 133 | 17.8 | 55.6
Ankle (20) nr | 4 2 4 10

% | 20.0 | 10.0 | 20.0 | 50.0
Fibromyositis nr | 2 1 10 51
Cervical (64) % | 3.1 1.6 15.6 | 79.7
Thoracic (6) nr | O 0 3 3

% | 0 0 50.0 | 50.0
Lumbar (81) nr | 5 2 11 63

% | 6.2 2.5 13.6 | 77.0
Sacro-coccygeal (5) nr | 0 0 3 3

% | 0 0 50.0 | 50.0
Epicondylitis (19) nr | 2 2 4 11

% | 10.5 | 10.5 | 21.1 | 57.9
Tendinitis nr | 3 5 17 63
of knee (88) % | 3.4 5.7 193 | 71.6
Pubis nr | O 0 5 11
tenoperiostitis (16) % | 0 0 31.3 | 68.8
Tendinitis of Achilles nr | 1 1 6 21
tendon (29) % | 3.4 34 20.7 | 724

Table 18 Treated patients and results

quency procedures, there is the same difference than the
day and the night! Pulse lamp treatment is not invasive and
not traumatic and offer maximum safe. It doesn’t require
continuous use of topic or general drugs, avoiding the side
effects of them.

On the other hand, non surgical laser treatment is bet-
ter than pulse lamp treatment when we need to know the
exact dose of irradiation on the tissue and we need light
of one wavelength only. This is right when we would like
to stimulate the wound healing, where we need a range of
2 -8 J maximum and wavelength visible or near infrared.
In opposite we inhibit the would healing, rather than stim-
ulate that, because the laser and light effect is strictly dose-
depending [8]. In other terms, each treatment has specific
indication and requires a corrected procedure. This ap-
proach gives always the best results the absorption power
of the skin increase enormously immediately after the ir-
radiation with laser and light rejuvenation procedure, per-
haps caused by active hyperemia. So, specific topical sub-
stances can be used, as hialuronic acid, vitamins, and oth-
ers. In the next future, perhaps light and laser rejuvenation
could be used on the legs, preventing of scar and keloids
in high risk regions, preventing of hypertrophic scars after
each surgical cut of the skin, and in different fields of ener-
getic medicine. To conclude, the use of lasers and light on
biological tissues is already yielding very positive results
in various diseases, which are very difficult to treat. There
are fascinating developments and applications in store for
this energy source if it applied according to the criteria

W less @ excellent

M no results

| good

Figure 10 (online color at www.lphys.org) Results of induratio
penis plastica. Patients treated 111 in total, 10 not classified be-
cause in pre-experimental phase, 1 stopped the treatment for oc-
currence of side effect

of energetic or, if you prefer, quantum medicine. Lasers
and light too occupy an important place in the modern aes-
thetic medicine and their use is destined to grow exponen-
tially. There are some factors that limit the use of lasers
such as the high costs, the need of continuous training for
new technologies, the quick depreciation of the machine,
the poor technical assistance, the lack of specialization in
laser bio-technology and the big confusion at mass media
level. The over scrupulous doctor, as well as the well ed-
ucated patient, are inclined to distrust the last miraculous
instrument seen on the television or on other media forum,
sponsored by our colleague who are unknown in scientific
field but have experience in the field. This distrust in the
technology that is very sound if used in the right way.

3.4. Traumatic sport injuries and rheumatic
diseases

Efficacy of laser therapy in neck pain management is uni-
versally known [49], as in many other pathologies, demon-
strated by a series of data analyzed critically with double-
blind controls and meta-analysis. Regarding the effects of
laser therapy in this field, much control must be done with
each different pathology, but already now we have many
positive indications.

Table 18 shows some results. The evaluation of the re-
sults in four groups was based on clinical and radiologi-
cal features: presence/absence of inflammation signs and
echographic/radiographic signs. In details, no results were
Group 1, improvement of clinical signs Group 2, clinical
and laboratory features, Group 3, recovery, Group 4. Each
sign were measured with the usual methods of evaluation,
and observed statistically.

The sport men can continue their job after the end of
laser therapy. The return to agonistic sport was possible
soon (two days after the end of the cycle of application).

3.4.1. Induratio penis plastica

The results have been recapitulated in the chart (Fig. 10).
One patient interrupted the therapy from a little side effect,
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a blister post irradiation, recovered spontaneously after 1
week. In the reckoning of the results we should consider
the following parameters: presence/absence of recurvatio,
measurement of patch/node under echographic check-up,
presence/absence of pain and/or phlogosis.

The patients were divided in four groups following the
results obtained: no results (no group), improvement of
one parameter above described (less group), improvement
of two parameters (good group) and improvement of all
parameters with disappearance of the clinical and echo-
graphic findings (excellent group).

Patients have been heeded for 1 year after the cycle
of applications. The echographies have been made at first
after one month, then every six months and 1 per year.

Evaluating the results we must remember that about 5—
15% of induratio penis plastica has a spontaneous remis-
sion. Echographic findings confirmed the positive results
of the clinical features (Fig. 9).

No substantial differences have been observed be-
tween the groups treated with different kinds of lasers and
the percentage of positive results in each group, so we
show in Fig. 5 the summary of the results obtained on all
patients, independent by the kind of laser used.

It has been observed that the forms of induratio with
circular patches or with the major horizontal axis are the
less treatable forms. As for the cause is regarded, we can
say that post-traumatic forms have much better prognosis
than those who are degenerative.

The age of the patient and the period of the manifes-
tation of the patch don’t seem to influence significantly
on the achievable results. In most cases we can obtain the
stability of the results, as shown by one year of the follow-
up. The relapses had an incidence of 15.5% after one year.
These relapses have been treated with another cycle of ap-
plications; the same treatment has been used for those pa-
tients, which showed results below the 50% of improve-
ment. But these patients with relapses or partial results,
treated again with other cycles of laser applications, were
not included again two times in Fig. 10.

3.4.2. Laser treatment of stem cells

Laser treatment of stem cells in vitro was proposed by us
about ten years ago. After 5 years of experiments with
18 different types of laser and many different procedures
and dosage of irradiation, on stem cells of various prove-
niences, best range of dosage and best procedure were es-
tablished and patented [50].

So today it is possible to use laser light as a replace-
ment for mitogenic factors on progenitor cells, because
laser light increases the proliferation, migration, differenti-
ation, maintenance and survival of progenitor cells in vitro.
These methods could be particularly useful in the cellular
regeneration and replacement in a tissue injury, such as
CNS or PNS injury, and in transplantation of organs, tis-
sues and cells.

4. Conclusion

On diabetes treatment the results obtained were always
positive. The follow up was variable depending of the
type of the diabetes and the behavior of the patient af-
ter the treatment. Our problem was the maintenance of
the normoglycaemic level. On central nervous system in-
juries, after first cycle all the patients had different de-
gree of improvement sensory, motor and voluntary com-
mand and important improvement of the EEG, magnetic
resonance imaging (MRI), and EMG features. Further im-
provement added after each cycle. Many diseases treated
improved after NSLT. NSLT was very useful in these pa-
tients with diabetes and CNS chronic injuries. Number of
sessions and time of improvement are variable for each pa-
tient and years of treatment could be required. Laser often
allows the treatment of diseases not good treatable with
other therapies.

These conclusions are valid when the doctor is well
trained in lasers, has a suitable laser machine for each clin-
ical entity and that he/she can use them only after an accu-
rate diagnosis has been made. A specialization in any field
of medicine does not give the necessary knowledge to use
lasers, as the laser technology is in continuous evolution.
A specialization and training in this field by all the users of
lasers would help the scientific progress enormously. Ein-
stein said that imagination is more important than knowl-
edge, but I would like to add that it must be supported
by knowledge, and in order to acquire that knowledge we
must have the humility of learning will and the curiosity
of experimenting.
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