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Foreword

TRANSLATING RESEARCH FROM THE LABORATORY BENCH TO THE BED SIDE: THE ROLE OF 
INTERNATIONAL CONFERENCES

In Laser Medicine laboratory research is essential for the progress of the science. On the other hand, all 
the research must be addressed versus the improvement of man health. Principal role of good multidisciplinary 
conference is to accelerate the translation from the laboratory bench to the bed side. Data must be demonstrated, 
discussed and accepted, then translated in clinical practice, following guidelines of safety and efficacious.

Laser Florence congress offer a window on Laser Medicine, putting together experts of different disciplines 
who only have in common the use of the same technology.

The International Academy Laser Medicine and Surgery develops these guidelines and propose their 
use, in Biomodulation, Surgery, Diagnosis 

The accepted abstracts were published in the official journal of the IALMS, Laser in Medical Science, 
published by Springer Publisher, London.

These Selected complete papers would like to offer best data shown and discussed in the congress, as 
adjournment for the International Medical Laser Specialists. 

Leonardo Longo, I.A.L.M.S. President
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Low Level Diode Laser Therapy in a Series of 
Italian Patients with Chronic Rhinosinusitis  

Longo L.1, Marini F.2, Consagra C.2, Bastianelli G.1 

1 Institute Laser Medicine of Florence, Italy   
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Abstract  

Chronic rhinosinusitis (CRS) is a complex disorder characterized by the chronic inflammation of nasal 
tissues and paranasal sinus. The disease affects a large number of individual worldwide with a negative impact 
on their quality of life. Currently, the etiopathogenesis of CRS is not completely elucidated; it is likely to be a 
multifactorial disease. The high incidence of microbial biofilm (MBF) in CRS has an important role in the 
development of the disease, in the persistent sinonasal inflammation, and also in the resistance to medical and 
surgical therapy, and in recurrences after treatments. Currently, a gold standard treatment for the disease do not 
exist and CRS is principally treated by antimicrobial and anti-inflammatory drugs and/or by endoscopic sinus 
surgery. To date, only few studies have examined the effect of low level laser therapy on CRS, demonstrating  its 
effectiveness in reducing symptoms of the disease. 

We have treated 75 Italian patients affected by CRS with non surgical laser therapy, before called 
erroneously low level laser therapy . We used a diode laser for an average treatment time of 9.1 days, in 
association with medical supporting therapy, with respect to 85 CRS affected subjects treated with only the 
medical therapy. Results from our study evidenced a positive effect of laser treatment on the reduction of frontal 
and maxillary sinus pain and of feeling of pressure, when present. Also a reduction of nasal edema was reported.  

The positive analgesic and anti-inflammatory effects of low level diode laser treatment on CRS strongly 
suggest this therapeutic tool as a suitable way to treat patients affected by CRS, to reduce their symptoms in 
upper and lower airways, and to improve their quality of life. 

Keywords: Chronic rhinosinusitis, Low level diode laser therapy , Non surgical diode laser threapy 

1  Introduction 

Chronic rhinosinusitis (CRS) is a complex disorder characterized by the chronic inflammation of nasal 
tissues and paranasal sinus, lasting over 12 weeks or occurring more than 4 times per year with a manifestation 
of symptoms of more than 20 days every time [1].  

Currently, the exact etiopathogenesis of CRS is not completely elucidated; it is likely to be a complex 
multifactorial disease. Defects in the mucosal barrier and in the removal of allergens, microbes, mucus and 
particulates are strongly suspected to be one of the main cause of CRS. Indeed, frequent infections with bacteria, 
fungi and viruses can lead to a chronic inflammation of the nose and sinus. An high incidence of microbial 
biofilms (MBF) characterizes the CRS, and it seems to have an important role not only in the development of the 
disease and in the persistent sino-nasal inflammation, but also in the resistance to medical and surgical therapy, 
and in recurrences after treatments [2]. Allergic rhinitis, an inflammatory disorder of the nasal mucosa initiated 
by an allergic immune response to inhalated allergens, contributes to the development and persistency of CRS in 
sensitized individuals. 

CRS has shown to have a negative impact on the quality of life of affected patients. Ideally, treatments 
for CRS should restore normal nose and sinus functionality and enable the patients to achieve normal social 
function, olfaction, taste and restful sleep. Therapy of sinusitis is focused on the suppression of microbial 
infection, reduction of pain, decongestion of the respiratory tract by decreasing nasal swelling and obstruction, 
shortening the duration of the disease, and preventing relapses and chronicization. In therapeutic approaches to 
CRS  it is important to attain re-ventilation of nasal cavities and functional mucociliar transportation of the 
secretion. Because of CRS still unknown, but surely multifactorial, nature and etiology a gold standard treatment 
for the disease does not exist. Medical therapies include antibiotic, antimicrobial, anti-inflammatory, 
antihistamine, decongestant and corticosteroid drugs. Surgical therapy consists of functional endoscopic sinus 
surgery (FESS). However, a significant percentage (10-20%) of CRS patients do not respond to treatment with 

© Medimond 2015  .  SY05R9901 1
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antibiotics, anti-inflammatory drugs, anti-allergy therapy or sinus surgery [1,3-4], and suffer from persistent and 
recurrent clinical manifestations of the disease, maybe because of the destruction of their sinus mucociliary 
defence by chronic MBF infection, often resistant to antibiotics. 

Low level laser irradiation has demonstrated to have biostimulative, anti-inflammatory and analgetic 
effects, acting principally on cellular membranes, membrane canaliculi and pumps, mitochondrias, cytoskeleton, 
fibroblasts, lymphocytes, polymorphonuclear and Langerhans cells [5]. Infrared spectrum of red laser penetrates 
up to 4-6 cm into tissues. This penetration property of the laser is very advantageous since laser irradiation can 
be applied externally. Only few studies on  low level laser treatment of CRS and acute maxillary sinusitis are, 
currently, available in literature [6-9], all of them demonstrating its effectiveness in reducing symptoms of these 
diseases.  

Here we report the result of low level diode laser treatment in a series of Italian patients affected by 
CRS. 

1 Methods 
1.1 Patients and Study Design 

The study included patients with persistent CRS, with or without polyposis, who have been operated, 
maximum within 18 months before the beginning of this study, of FESS or microscope sinus surgery. Of them, 
30% were affected also by allergic rhinitis and/or asthma. Patients with immune system disorders, patients for 
whom was not possible a complete follow-up, pregnant women and children up to 15 years were excluded from 
the study. Recruited patients were assigned to two groups: 1) a control group, treated only with conventional 
medical therapy for CRS, and 2) a study group, treated with the same medical therapy,  in association with low 
level diode laser therapy. The two groups were designed to be as similar as possible for their composition in 
genders, age, and CRS clinical characteristics. 

Group 1 (control group): 85 patients with diagnosis of CRS with manifestations at maxillary and frontal 
sinuses (41 men and 44 women, including 15 adolescents over 15 years of age; age range  15- 70 years) . These 
patients were treated only with medical therapy for CRS (antibiotics and antihistamines) for an average length of 
treatment of 14.3 + 0.6 days. 

Group 2 (study group): 75 patients with diagnosis of CRS with manifestations at maxillary and frontal 
sinuses (37 men and 38 women, including 12 adolescents over 15 years of age; age range  17-71 years) . These 
patients were treated, with the same CRS medical therapy of group 1, for an average length of treatment of  9.1 + 
0.7 days. In addition, these patients were treated with Non Surgical diode laser therapy in a number of three laser 
applications every day for an average length of treatment of 8.2 + 0.6 days. 

1.2 Laser features and application technique 
The laser treatment for the group 2 had the following parameters. A diode laser at 915 nm (Eufoton 

S.r.L, Trieste, Italy) was used. The laser energy was delivered by a silica/silica fiber with a cylindrical core 
diameter of 480 µm, a cladding of 560 µm and a jacket of 920 µm.  Power used was 3 W in continuous mode.  

Laser probe was applied externally (at distance of 5 cm from the skin ) to the frontal wall of the sinus. 
The area above each sinus was irradiated singularly, three times per day, for 15 seconds every time. We applied 
an energy density of 2.5 J/cm2 on each sinus (two frontal sinus, two maxillary sinus), and a further treatment on 
the lateral external right and left wall of the nose, with the probe positioned laterally to the nose itself. 

1.3 Laser response outcomes and statistical analysis 
All patients were monitored during the first day of treatment and during the last day of treatment 

regarding selected outcomes of response to medical and/or laser therapies. We chose as therapy positive 
response outcomes: 1) reduction of pain and headache, 2) reduction of nasal pressure, 3) reduction of nose 
secretion, 4) reduction of mucosal edema and tissue swelling. The positive response was calculated, for each 
outcome, in terms of recovery days from symptoms, as mean + standard deviation (SD). Data from control group 
and study group were statistical analyzed by t Student test. Differences were considered significant when the p-
value was less than 0.05.  

2 Results 
Low level diode laser treatment demonstrated a positive effect, statistically significant with respect to 

medical treatment alone, on reduction of frontal and maxillary pain, feeling of pressure, when present, and 
mucosal edema. Also nose secretion showed a higher reduction in the laser-treated patients, but without reaching 
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a statistical significance with respect to medical therapy alone. No adverse effect was described in all the laser-
treated patients. 

Results of the study are depicted in Table 1. 

Table 1. Therapy response outcomes 

Patient group Reduction of pain 
and headache 

(Recovery days 
from symptom) 

Feeling of 
pressure 

(Recovery days 
from symptom) 

Mucosal edema 
(endoscopic evaluation after 
12 days from the beginning 

of treatment) 

Nose secretion 
(Recovery days 
from symptom) 

Group 1 
(control group) 

6.4 + 0.7 9.1 + 0.6 + - - 12.4 + 0.9 

Group 2 
(study group) 

3.5 + 0.6* 7.3 + 0.5* + + +  11.8 + 0.7 
 

Positive outcomes to CRS therapies in group 1 (control group; treated only with medical therapy) vs group 2 
(study group; treated with the combination of medical therapy and low lever diode laser applications). Data are 
expressed as mean  + standard deviation (SD). * indicates a statically significant difference with respect to the 
control group (p < 0.05). 

3 Discussion an Conclusions 
CRS affects about 5-15% of urban population in Europe, and 12% of people under 45 years in the 

United States [10], and it has a physical and psychological negative impact on the quality of life of patients and 
their family. CRS therapy, ranging from medical therapies to endoscopic sinus surgery, aims to suppress 
microbial infection, reduce unpleasant symptoms, especially pain and pressure feeling, shorten the duration of 
disease, and prevent relapses and chronic transformation. Unfortunately, about 10-20% of affected patients 
suffer from persistent and/or recurrent CRS despite medical and surgery treatments. The application of 
alternative, effective, therapies for these patients is strongly needed. To date, few study about the laser treatment 
of acute and chronic sinusitis are available in literature [6-9], all of them agreeing that laser irradiation is a 
benefit for treatment of both acute sinusitis and CRS.  External irradiation with non surgical laser, therapy 
enabling the beam to penetrate 4-6 cm deep into tissues, represents a low invasive treatment for sinusitis. It has 
demonstrated analgetic, anti-inflammatory and biostimulative effects, reducing, respectively pain, tissue edema 
and microbial infection, and bringing to the restoration of sinus drainage as well as to the normalization of 
mucociliar activity. Moreover, laser irradiation has shown to induce an improvement of both non-specific and 
specific immunities by stimulation of lysozime secretion, phagocytosis and of T and B lymphocytes activation 
and activity. Laser irradiation for the treatment of sinusitis has no contraindications and it can be used also in 
association with conventional surgical and/or medical therapies with antibiotics, mucolytics, and antihistaminics. 

Here we reported the first preliminary study on the effects of low level diode laser treatment of CRS in 
patients previously operated by FESS. We treated 75 patients affected by CRS at maxillary and frontal sinuses 
with low level diode laser, in association with medical therapy, with respect to 85 patients treated with medical 
therapy alone. We evidenced that the application of laser therapy produced a significantly higher reduction of 
pain (analgesic effect), a significant decreasing of feeling of pressure, and a better and quicker reduction of 
edema of the mucosal lining of the operated sinuses (anti-inflammatory effect). Moreover, our study confirmed 
that laser therapy for sinusitis has  no side effect neither contraindications.  

In conclusion, Non Surgical  laser irradiation seems to be a beneficial therapy for patients with CRS and 
acute sinusitis. Anyway, the continuous follow-up of patients is necessary to evaluate the long-term effects of 
laser therapy on prevention of recurrent acute and chronic sinusitis in operated patients. 
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Abstract 
The use of phototherapies for cell stimulation and tissue repair is growing steadily over the last decades 

due to the advent of laser and LED devices. However, some of their mechanisms are not entirely clear. 
Nevertheless, it is known that stimulation or inhibition of cell is highly associated with the wavelength and 
dosimetry. Among the wavelengths suggested as capable of activating cell metabolism by inducing the formation 
of ATP are primarily, those on the Red band (632, 650, 660 and 725m). In order to assess the effect of 
photobiostimulation on thermocellulolytic bacteria subjected to 8-hour nutrient deprivation, λ632 ± 2  and λ660 
m LED or Laser light at different energy dosimetry (5J/cm², 10J/cm², 13J/cm², 15J/cm² and 20J/cm²) were 
used. For this, irradiation was carried out at a 12 hours interval during 72 hours (6 irradiations). Before each 
irradiation, samples were collected for bacterial colony counts. It was found that the death rate was reduced in all 
irradiated groups and that the increasing the dosimetry of both wavelengths was not directly related to the 
reduction of the slope of the death rate curve. These results demonstrated that the biostimulation of 
thermocellulolytic bacteria using visible Red light (λ632 ± 2 and λ660 m) is capable of activating their 
metabolic activities and may be useful in the improvement of bioprocesses, such as degradation of 
lignocellulosic residues. 

Keywords: Photobiology; Thermocellulolytic bacteria; LASER/LED; Biotechnology. 

Introduction  
The photobiostimulation is based on the events caused by the action of light on biological 

chromophores. These receptors when activated initiate a cascade of reactions. DNA, NAD, FAD and cytochrome 
C oxidase are examples of chromophores that may suffer cell changes due to the interaction with specific 
wavelengths. This interaction in turn can stimulate or block cellular metabolism and cellular functions. The key 
molecules responsible for oxidative phosphorylation that is referred to as chromophores are NAD, FAD and 
cytochrome c oxidase. The interaction between light and receptors depends of the specificity of their own 
characteristics. Therefore, in general, each chromophore reacts to a specific wavelength. Furthermore, it is 
possible to obtain different effects using different wavelengths [1,2,3]. Cytochrome c oxidase is considered as the 
main target for biostimulation through the light in the visible red band [4,5]. 

Many studies suggest that cells irradiated with red light have higher metabolic activity especially under 
stress conditions (REF). The main cellular change in the irradiated cells is an increased production of ATP 
(REF). Among the wavelengths considered capable of activating cell metabolism by inducing the formation of 
ATP are primarily the wavelengths contained in the red band (λ632, λ650, λ660 and λ725m). The 
biostimulation of cells is not restricted to the health sciences where eukaryotic cells are the focus. The cellular 
targets also exist in bacteria and this enables the use of photobiostimulation in biotechnology [6,7,8]. 

Many microorganisms are used in different artisanal or industrial bioprocesses such as on the 
production of bread and beer. There are some bioprocesses in which it is possible to improve yield through the 
photobiostimulation. However, some of these events are not entirely clear. Nevertheless, it is known that 
stimulation or inhibition of cell is highly associated with the wavelength and dosimetry [9,10]. It was hypothesized 
that light could improve some bioprocesses. The aim of the present study was to assess the effect of red light 
(λ632 ± 2 and λ660 m) at different dosimetry (5J/cm², 10J/cm², 13J/cm², 15J/cm² and 20J/cm²) on 
thermocellulolytic bacteria after 8 hours of nutritional deprivation. 
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Material and Methods 

A consortium of thermocellulotic bacteria was cultivated in Mineral Czapek medium, at 60°C, for 36 
hours, into an orbital shaker at 100 RPM. 

In this work eleven groups were created: control group; LASER 5J/cm² group; LASER 10J/cm² group; 
LASER 13J/cm² group; LASER 15J/cm² group; LASER 20J/cm² group; LED 5J/cm² group; LED 10J/cm² 
group; LED 13J/cm² group; LED 15J/cm² group and LED 20J/cm² group (table 1). The bacterial consortium of 
the different groups of LASER and LED were irradiated six times at every twelve hours. The irradiations began 
after the eighth hour of incubation in physiological solution at 60° into an orbital shaker at 100 RPM. The laser 
and LED parameters were described in table 2. 

For the determination of number of colony-forming units (CFU), 100µL was inoculaled in a Petri dish 
containing nutrient agar and incubated at 50°C for 48 hours. The samples in were collected every tweleve hous 
before the irradiations. All the experiments were made in triplicate. The data of this study was analyzed using the 
software GraphPad Prism 5.0© using ANOVA with Tukey's post-test, being considered statistically significant 
results with p <0.05. 

Results   
During periods of nutritional deprivation or cultures saturation conditions it is common to observe the 

decay on the number of bacteria. This occurs due to the absence of nutrients capable of being used as carbon 
sources and energy during the ATP synthesis. The analysis of death rates was performed by assessing the slope 
of the curves given by the equation: [y = ax + b] 

Where the value of "a" is the degree of slope of the curve. Therefore, when "a" is less than 0 the graph 
shows a decline. While "a" equal to 0 shows tilt absence. In the control group (non-irradiated), it was possible to 
see that the bacterial growth was not feasible due to the lack of nutrients. So the decay of cell numbers took 
place as expected (fig. 1a). 

In irradiated groups with laser light and the control group was possible to see an increase of death rate 
over time. The death rate of bacteria in irradiated groups was lower than the speed of death in the control group. 
Evaluating the death rates in the laser groups at different energy densities is possible to observe that the increase 
of the dose energy did not result in a proportional increase of the stimulatory effect. Therefore it is incorrect to 
say that the higher dose was the best treatment protocol (fig. 1 a,b,c,d,e,f).  

 
Fig. 1: Death rate in the experimental groups. A) control group. B) LASER 5J/cm² group. C) LASER 10J/cm² gruop. D) 
LASER 13J/cm² gruop. E) LASER 15J/cm² gruop. F) LASER 20J/cm² gruop. 

As well as in the other groups irradiated with laser the LED groups also showed reduced amount of 
viable bacteria over time. As showed in the groups irradiated with laser light the death rate decreased in 
comparison with the LED treated group and control group. Increasing the dose of energy promoted an uneven 
cell activation groups for irradiated with laser light so that the same irradiated with the LED groups also showed 
this non-proportional behavior (fig. 2 a,b,c,d,e,f).  
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Fig. 2: Death rate in the experimental groups. A) control group. B) LED 5J/cm² group. C) LED 10J/cm² gruop. D) LED 
13J/cm² gruop. E) LED 15J/cm² gruop. F) LED 20J/cm² gruop. 

The absence of proportionality of increasing energy dose becomes clear when we evaluate the slope of 
the curves of bacterial death rates.  The analysis of these curves showed the best dose of energy for different 
emission sources of light. For the best view of the increasing energy dose was used polynomial function whose 
basic equation is: [ax²+bx+c=0]. The best dose was determined starting from the vertex of the parabola using the 
equation: [-b/2a] 

After the calculations there has consequently that the best dose of energy to the various light emitting 
sources were 13 J/cm² (figures 3 a,b). Additionally, when evaluating the bacteria after the last irradiation the 
groups irradiated with 13 J/cm² showed statistically significant differences when compared to the control 
(p<0.0001) (figures 4 a,b). 

 
Fig. 3: Effect of Laser and LED radiation on bacterial consortium. A) Parabolic curve of 
death rate using LASER radiation. B) parabolic curve of death rate using LED radiation. 

 
Fig. 4: effect of Laser and LED radiation on bacterial consortium. A) Ln CFU/mL after the six irradiation in 
the control and in the Laser groups. B) Ln CFU/mL after the six irradiation in the control and in the LED 
groups. p<0,0001. 

Discussion  
Many studies indicate the ability of light to induce regulatory effects on different biological systems. 

However, the stimulatory or inhibitory effects may be obtained by changing certain parameters such as: Energy 
dosimetry; power, and wavelength [3]. Those effects could be seen in our results.  

For the activation of cellular metabolism, different wavelengths were tested previously, and the red 
band one was the most used one. Such effectiveness is associated to action of these wavelengths on the 
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production of energy [11,12,13,14]. The results presented in this study can be explained by this increase in energy 
production induced by light irradiation. 

Energy production could be explained by the action of the red light on cellular chromophores, such as 
cytochrome C oxidase, that are responsible for cellular respiration and may be associated with oxidative 
phosphorylation. Therefore, the main effect of the red light is probably the synthesis of ATP [15,16,17,18]. It seems 
clear that the level of ATP synthesis causes different cellular effects on cell proliferation. This effect as well as 
other indirect effects can be easily observed under stress conditions [19,20]. The data presented in this study are 
supported by these statements. 

The debate photobiostimulation processes are widely discussed in the health sciences, however its 
application can be extended to other areas, such as in biotechnological industrial process.  

Conclusion  
The results of the present study demonstrated that it is possible to stimulate thermocellulolytic 

microorganism in nutritional deprivation using different devices emitting red visible light. 
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Abstract 
Most vascular laser treatment performed today involves either selective photothermolysis of vascular 

structures within skin or char- free vaporzation of skin.  Selective photothermalysis is the precisely controlled 
destruction of unwanted vascular structures in skin, without significant harm to overlying or surrounding tissue 
that might cause scarring.  Vascular structures targeted by this method typically include hemologlobin and 
blood vessels.  The practitioner selectively heats targeted structures until they are photocoagulated or 
photodisrupted vessels; the skin’s natural physiological mechanisms then break down and remove the 
laser-altered remnants. 

Vascular skin lesions result when microscopic blood vessels become enlarged to a visible point. These 
blood vessels can be destroyed by a laser wavelength that is strongly absorbed by blood and a pulse duration that 
heats the vessel without significantly heating the surrounding tissue. Wavelengths in the 577 to 600nm range 
typically are most effective, with pulse duration’s of several hundred microseconds to milliseconds to 
milliseconds.  Pulsed dye lasers operating at 577 to 585nm have proved useful for treating patients with red to 
pale-pink port-wine stains on the face, head and neck, especially those that involve small capillary-type vessels.   

An appropriate combination of wavelength and pulse duration limits laser-induced heating to the 
targeted structures. The wavelength is chosen to be selectively absorbed by the target structure(s) but not by the 
surrounding tissue. At the same time, the pulse duration must be short enough to prevent significant heat 
conduction from the target structure into other tissue, which makes it dependent on the size of the structure.  
When they can be used, selective photothermolysis methods as well as Intralesional Laser Photocoagulation 
(ILP) offer unique capabilities.  Because wavelength and pulse duration largely determine which structures are 
affected, aim and focus become less critical. 

Besides selective photothermolysis and photocoagulation, char-free vaporization refers to the ability of 
certain types of laser to vaporize soft tissue with very little or carbonization, while also controlling bleeding. 
These qualities allow practitioners to remove vascular tissue in very thin layers without visualization aids, 
affording them a very high level of surgical precision and control. 

Keywords: vascular laser, selective photothermolysis, Intralesional Laser Photocoagulation (ILP)  

Introduction 
Laser is one of the mainstays of biophotonic medicine. The progression of laser medicine depends on 

developments and innovations made within the laser industry. 
Historically, biophotonic science was developed by Einstein in the early part of the last century. 

However, it was only after 1960, when Prof. Mainman started to use a ruby laser, that laser surgery took off 
within medical fields. [1]  Recently, broad spectrum light or even radio frequency can be applied in medicine.  
More recently low power laser medicine, such as PDT, is increasing in popularity for the treatment of patients 
with vascular anomalies. 

Vascular anomalies can be classified in four different ways. Classification through description, 
anatomicopathology, embryology, and biology. For this presentation, biological classification as proposed by 
John Mulliken in 1982 will be used. [2]  Broadly these lesions can be divided in to Hemangiomas and 
Malformations.  Various vascular malformations. They are all structurally different. There are venous 
malformation, arteriovenous malformation, capillary malformation and lymphatic malformation.   
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Preoperative Management 
Preoperative assessments from history taking, physical examination Magnetic Resonance Imaging 

(MRI), Angiography, Ultrasonography, computerized tomography (CT) are very important for the plan of 
treatment. Early intervention is necessary for complications such as Ulceration, bleeding, infection, obstruction, 
coagulopathy and congestive heart disease.  Relative indications include cosmetic deformity and skeletal 
distortion should be considered as well. Principle of treatment should be focused on palliation of symptoms such 
as pain relief, problems of bleeding, and respiratory obstruction.  Meanwhile, prevent functional complications 
of astigmatism, amblyopia, respiration as well as minimize psychological problem are also important.  The 
Preservation of normal tissue and avoiding early resection is the goal for future reconstruction. 

There are two management options for treatment. Invasive and non-invasive. Non-invasive treatments 
include; corticosteroid, intralesional steroid injection, interferon, sclerosing agents, irrardiation, compression, 
chemotherapy and antiplatelet therapy.  Why we need lasers? Here is the evidence reported for the management 
of hemangioma of infancy in 1997. [3]  Hemangioma is a common birthmark presenting plastic surgeons with 
some of the most difficult treatment problems known to medicine. For this particular issue, we have a 
retrospective study for 245 patients with hemangiomas. Based on clinical judgment, each patient was assigned to 
one of the five treatment groups: Group I, observation; Group II, steroid therapy; Group III, excision and 
reconstruction; Group IV, laser treatment; Group V, combined therapy. In our finding, the laser group was 
shown to be statistically superior to observation with regard to outcomes of volume and texture. The laser group 
was also shown to be statistically superior  steroid therapy, excision with regard to outcomes of color and 
texture respectively. 

Laser-Light Delivery System 
The argon laser was the first laser used for vascular malformation.  It was used primarily for port wine 

stains. [4,5] We found the argon laser useful for treating hypertrophic nodules of very thickened port wine stains. 
However, argon laser treatment is never very sophisticated.  Following the introduction of  the argon laser into 
clinical use, more specific lasers have been designed for use in the treatment of vascular malformations.  As 
with the argon, the CO2,  and Nd: YAG (neodynium: yttrium-aluminum-garnet) lasers also have the potential 
risk of scarring. [5-8]   The FLPDL (flashlamp-pulsed dye laser) has produced the best clinical results with the 
lowest incidence of adverse effects. [4]  Yellow light produced by the FLPDL produces reasonably good results 
in a selective population of PWS patients owning to its ability to selectively destroy cutaneous blood vessels.  
Light in the 575-600 nm wavelength produced by the FLPDL is preferentially absorbed by hemoglobin (the 
major chromophore in blood) in the ectatic capillaries of the upper dermis. [9-11]  The radiant energy is 
converted to heat, causing thermal damage and thrombosis in the targeted vessels.  However, the epidermis is 
not totally spared due to partial absorption of energy by melanin which presents an optical barrier through which 
the light must pass to reach the underlying blood vessels.  Absorption of laser energy by melanin causes 
localized heating in the epidermis, which may, if not controlled, produce permanent complications such as 
hypertrophic scarring or dyspigmentation.  Furthermore, epidermal melanin reduces the light doseage reaching 
the blood vessels, thereby decreasing the amount of heat produced in the targeted PWS and leading to 
suboptimal blanching of the lesion.  Unfortunately, for many lesions the threshold for the permanent blanching 
of PWS is higher than that of epidermal damage following laser therapy.  Therefore epidermal damage is likely. 

Spatially selective photocoagulation is the term used to describe the concept of providing epidermal 
protection while still achieving thermal injury in the upper dermis.  In 1994, Nelson et al. [12] described a 
novel and efficient method of achieving spatially selective photocoagulation with “dynamic” or cryogen spray 
cooling (CSC).  When a cryogen spurt is applied to the skin surface for an appropriately short period of time 
(on the order of tens of milliseconds), the cooling remains localized in the epidermis, while leaving the 
temperature of the deeper PWS lood vessels unchanged.  Our clinical studies have demonstrated the efficiency 
and safety of CSC during pulsed laser treatments of PWS birthmarks. [13-17] and cutaneous hemangiomas. [18, 
19]  The follow-up of using CSC during pulsed laser treatments of cutaneous hemangiomas is shown in Figure 
1A, 1B.  The residual hemagiomas as well as texture has been treaed by using laser resurfacing techniques. [20]  

In our further clinical evaluation, a seven month old female child with a proliferative hemangioma on 
her lower lip and buccal mucosa was treated.CSC in conjunction with Nd:YAG laser irradiation for treatment of 
hemangioma.  At five weeks postoperatively, no more proliferation and considerable shrinkage of the 
hemangioma were observed. [21] 
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Intralesional Photocoagulation (ILP)  
In the advanced laser treatment, bare fiber conducting Neodymium- yttrium-aluminium-garnet 

(Nd:YAG) laser with the wavelength of 1064 nm, and (Sharplan Inc., NJ, USA) and/or Diode laser with the 
wavelength of 810 nm Diode laser (Diomed, Inc., Andover, MA, USA) for intralesional photocoagulation can be 
the preferred choice.  An 18-gauge Angiocath® (Deseret Medical, Inc., Sardy, Utah) was inserted through the 
mucosa at the mouth angle or the safe zone adjacent to the lesions to facilitate the introduction of the laser fiber. 
A Nd:YAG/Diode laser delivered with a 600 �m optical fiber was used in either continuous mode or pulsed 
mode. We recommended the pulse mode rather than continuous mode because the delivery of energy is more 
controlled and predictable. The Nd:YAG/Diode laser was set at 7 to 15 W with a pulse duration suggested at 7 to 
15 s. In one of our previous studies using a bovine liver model, we showed that a single 10 s, 10 W pulse of 
intralesional Nd:YAG/Diode laser energy produces a sphere of tissue damage measuring 1cm in diameter. [22, 
23] We therefore recommended for this study that the tip of the fiber be kept 1 cm from the skin surface to 
prevent skin burns. Repeated pulses to the same region were not recommended so as to avoid excessive thermal 
effect that could be induced by the laser. This complication is preventable if a lattice is used to mark the treated 
areas (Figure 2).  

Laser energy was delivered individually to each partition of the lattice. Visible shrinkage and firmness 
of the hemangioma signaled the end-point of treatment. Careful administration and observation of temperature 
and texture, in regards to shrinkage and/or firmness, was conducted to determine the safest, yet most operative, 
duration of treatment 

For minimizing the incidence of complications, prevention of the thermal effect induced by laser for 
achieving good results is important. (Figure 3A, 3B, 3C) Continuous monitoring of the superficial temperature 
using a Digital Infrared Scanner (Microscanner™ D1001, EXERGEN Corporation, Newton, MA, USA) is useful 
for this purpose. Also during ILP, irrigation with cold water on the surface of the lesion is necessary. The use of 
a cold compress on the treated areas post-operatively was recommended to decrease thermal effects and 
minimize complications effectively. Following the removal of the fiber and Angiocath®, pressure was applied to 
the hemangioma(s) and the entry site(s) were closed if necessary with a simple suture. As a result of the ILP 
treatment, total energy delivered was calculated and recorded as the product of the power (W), pulse duration (s), 
and number of pulses. 

When the other vascular anomalies such as venous malformation remain a challenge for the patients and 
plastic reconstructive surgeons. ILP is an effective treatment modality for venous malformation, in our previous 
report [24-26], all patients demonstrated improvement of reduction in lesion size (mean reduction 87%, range 
60-100%). One of an excellent example is shown in Figure 4A, 4B.  A 58-year-old male patient of Afghanistan, 
who was referred from International Medical Service of Chang Gung Memorial Hospital.  He presented with 
the complains of sleep apnea, difficulties swallowing and speech secondary to the extensive congenital venous 
malformation involved the tongue, floor of mouth, cheeks, chin, neck and upper chest (Figure 4A).  The lesion 
was treated with ILP using an Diode laser in pulsed mode.  His postoperative course was uncomplicated.  
Clinical examination in one month demonstrated the estimated as a 60% reduction of the size of tongue and 80% 
resolution of cheeks, mouth floor, and neck areas (Figure 4B). . He was relieved of sleep apnea and difficulties 
with swallowing.  Speech was improved, but not completely normal.   

Postoperative management 
Based on the severity of the vascular anomalies, patients can be discharged on the same day or admitted 

to the hospital for observation. A cold compress was suggested for 48 hours post-operatively followed by warm 
compresses for another 48 hours. These postoperative interventions were helpful for preventing early 
complications such as superficial thermal injuries, alteration of pigmentation (hyperpigmentation and/or 
hypopigmention). In our study, patients that experienced  massive hemangiomas at face and oropharygeal area 
were in the infant group and remained nasotracheally intubated during the early postoperative period for airway 
patency, which was observed to be the result of the swelling and compression of their more fragile and narrower 
airways.  Any entry wounds and/or ulcerations were treated with topical antibiotic-corticosteroid ointment. 
Antibiotic administration was only indicated for those vascular anomaly patients with ulceration and/or 
infection, after receiving ILP treatment. In such cases, a single dose of intravenous cephalosporin was used 
intraoperatively and a subsequent 3-day course of oral cephalosporin postoperatively. For patients with massive 
vascular anomalies a further application of acetaminophen for analgesic purposes was used postoperatively as 
well. All patients should be closely observed at 1 week, 3 weeks, 6 weeks, and then monthly and yearly to 
determine the response, complications and long term results. 
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Conclusion 
 Ideally CSC parameters and laser dosimetry should be selected according to the blood vessel depth, and 

also the temperature increase in epidermal melanin immediately after pulsed laser exposure.  Presently all 
patients are treated with CSC spurt durations and laser light dosages based on the clinical judgment of the 
physician. This is done without taking individual variations in the biophysical, structural, optical, and thermal 
properties of human skin and anomaly vessles into consideration.  Epidermal melanin concentration and depth 
vary of target vessles on an individual patient basis and even from site to site on the same patient. Thus variable 
dosages and parameters could be employed during a single treatment. Further clinical studies are required to 
optimize the CSC parameters (selection of cryogen, spurt duration, timing between cryogen delivery and laser 
irradiation) in conjunction with FLPDL exposure to improve the treatment ofvescular anomalies.  Throughout 
the course of our long term study, ILP using an Nd:YAG/Diode  laser is an effective treatment modality for 
vascular anomalies (hemangiomas, venous malformations). For complicated cases ILP can be administered for 
treating immediately and for those that impede on patients’ critical areas. Possible areas of focus for further 
study are: differing wavelengths other than those applied to an Nd:YAG /Diode laser, improving use of laser 
devices with a more adequate guide for delivering the energy into a very anatomically sensitive area, and a 
practical cooling system for use in conjunction with the laser device during treatment. Based on the accumulated 
knowledge and clinical experience before the other vascular malformation such as lymphatic malformation and 
arteriovenous malformation can be treated using ILP, the complications should be avoidable if the potential of 
harms induced by lasers is kept in mind  

Legend 

 

Figure 1A.  5-year-old boy with obstructive hemangioma of her face.  Before treatment.  

 

Figure 1B.  3 years after 2 CSC-LT (9J/cm2) and one laser resurfacing treatment.   
The result in 14 years was evaluated as an excellent response. 
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Figure 2.  A lattice is used to mark the treated areas, a 600 μm optical fiber  
is delivered into the lesion through an 18G angiocath for ILP 

 

Figure 3A.  This 2 month old baby girl has a proliferation hemangioma of the periorbital area.  

  

Figure 3B.  MRI demonstrated blockage and compression of the left eye.  

 

Figure 3C.  Significant reduction of the lesion 12 months post operatively.  
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Figure 4A.  MRI demonstrated venous malformation involved the tongue,  
floor of mouth, cheeks, chin, neck and upper chest. 

 

Figure 4B.  Preoperative (left); one month following ILP (right). 
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Abstract 
Today many different treatments are available for vitiligo. Unfortunately, they are not yet well codified 

and usually don’t provide satisfying results. The authors discuss two emerging and promising therapeutic 
approaches: the micro-focused-phototherapy and the low dose cytokines. 

Keywords: vitiligo, micro-focused phototherapy, low dose cytokines, repigmentation. 

Introduction  
Vitiligo is an acquired chronic pigmentary cutaneous disease, characterized by the progressive loss of 

melanocytes, resulting in hypopigmented skin areas which progressively become amelanotic. It is a relatively 
common skin disease, affecting about 1-2% of world population. Men and women are equally affected, without 
difference of backgrounds. Half of vitiligo patients have an onset before the age of 20 years. Even if the precise 
etiopathogenesis of the disease are still unclear, recent data support that vitiligo is a T-cell mediated autoimmune 
disease, maybe triggered by oxidative stress1. Clinically, vitiligo is characterized by milk-white macules and 
patches, with well-defined borders, varying in number, form and size. Lesions are typically asymptomatic, and 
may affect any part of the body. Characteristic is the Koebner’s phenomenon, consisting in the development of 
new lesions at sites of skin trauma. The color contrast between the healthy-pigmented skin and the vitiliginous 
pathes (leopard-like skin appearance2) is an important cause of psychological distress of vitiligo patients, which 
lead to an important reduction of their quality of life. The treatment of Vitiligo has two main goals: to halt the 
disease progression, and to induce the lesions’ repigmentation, achieving an acceptable cosmetic result. In the 
last years, several therapeutic options3, both medical and surgical, have been proposed for vitiligo (table1). 
Among these, ultraviolet radiations (UVR), both in the range of UVA and UVB, are one of the most appreciated 
therapeutic options, especially in the treatment of generalized vitiligo4. The last four decades have seen 
significant technological advances in the field of phototherapy. Historically, the first phototherapeutic device, 
which has been introduced in the vitiligo treatment, was UVA light used alone or, more commonly, in 
association with psoralen (PUVA therapy). PUVA therapy is a form of photochemical treatment, which consists 
in the oral intake of a photosensitizing psoralen (e.g. 8-methoxypsoralen, 4,5’,8-trimethylpsoralen) followed by 
the exposure to UVA light (320-400 nm). In skin, PUVA therapy inhibits the basal cell division, and stimulates 
melanocytes. The therapeutic protocol of vitiligo, consists in 2-3 sessions for week, increasing the dose of UVA 
on the base of patient’s response. There is not agreement about the rate of repigmentation achieved with PUVA. 
Moreover, the treatment is not safe and side effects are due to both psoralens and radiations (table 2). Topical 
PUVA is a valid therapeutic option, especially for localized form of vitiligo. It consists in the application of 0.1-
0.01% 8-methoxypsoralen in hydrophilic petrolatum or ethanol, onto the depigmented macules, followed by 
exposure to UVA light. Treatment is performed 1-3 times a week, increasing the UVA dose until mild 
erythematous reaction develops. The clinical results are quite good, but the side effects, due to UV radiations, are 
well known. In the last decades, narrow-band UVB (nb-UVB) has emerged as the treatment of first choice in 
generalized vitiligo, often preferred to PUVA also because the absence of psoralens and their related risk of 
toxicity. It consists in the exposure to nb-UVB (311 nm) at the starting dose of 0.1 mJ/cm², followed by 20% 
increments on a weekly basis, accordingly to the clinical response. Treatment is performed 2-3 times a week. 
Nb-UVB acts stimulating melanocytes activity and halting their destruction, mainly by the inhibition of the 
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immune activity. Recent studies support how nb-UVB is superior to PUVA for many reasons, including higher 
rates of repigmentation and color match with natural skin4. Treatment is generally well-tolerated by most 
patients. The most common acute side effects include itching, xerosis, erythema, and transient 
hyperpigmentation. Apart for a supposed photo-damaging, long term side effects are yet to be determined. More 
recent advances in technology have now permitted the development of micro-phototherapy. Micro-phototherapy 
consists in the treatment limited to the affected vitiliginous areas, with sparing of uninvolved skin. This allows 
the operator to reduce acute and long-term side effects of uninvolved skin. The mechanism of action of micro-
phototherapy are the same of the classical one, but in a more precise and safe way because, treating only 
vitiliginous patches, the operator can use more appropriate dose of energy. This leads to shorten duration and 
less frequent treatment sessions, with an increasing of patient’s compliance. The last frontier of vitiligo therapy 
is represented by the BIOSKIN EVOLUTION® device, a cold light generator micro-focused phototherapy5. 
This innovative device consists of a short arc lamp generating a beam of visible ultraviolet radiations, filtered in 
order to obtain only nb-UVB. BIOSKIN EVOLUTION® can provide a spectrum of intensity up to 400 mW/cm² 
with an emission spectrum of 300-320 nm and a peak emission at 311 nm. This specific wavelength has seen to 
be the most effective in the treatment of vitiligo patients, because it can stimulate in an optimal way the silent 
melanocytes, and it can act on the modulation of the immune skin system. Treatment is limited to the vitiliginous 
pathes, with sparing of uninvolved skin areas.  This fact allows the doctor to operate in a safer and faster way, 
obtaining a lesional re-pigmentation, without increase in the color contrast between healthy and unhealthy skin. 
The therapeutic protocol (energy level, spot light, no. of session, duration) can be decided by the operator on the 
basis of patients’ characteristics. Treatment is repeated once every three weeks, with the possibility to effect 2 
sessions in the same day. Recent data suggest that nb-UVB micro-focused phototherapy could be considered as 
first-choice therapy for patients affected by localized vitiligo, where it may provide good results in term of 
restoring pigmentation, patients’ compliance, and safety. More recently, Lotti et Al. have proposed another 
innovative therapeutic approach for vitiligo, based on the oral administration of low dose cytokines, growth 
factors and neuropeptides6. It is well known that the normal cross-talk between keratinocytes and melanocytes is 
fundamental for proper skin pigmentation. Normally, this condition is regulated by signaling molecules, 
produced by keratinocytes. Vitiligo patients have low level of b-FGF (basic Fibroblast Growth Factor), a 
paracrine signaling molecule, which is essential for melanocytes growth and migration. Moreover, vitiligo is also 
characterized by an imbalance between Th1/Th2 cells, with a hyper-production of inflammatory Th1-related 
cytokines. The rationale of the use of systemic low dose cytokines and growth factors, consists in the rebalancing 
action of alterated keratinocytes-melanocytes cross-talk through the administration of low dose b-FGF and in the 
rebalancing of Thl/Th2 switch by the administration of anti-inflammatory cytokines and antibodies (low dose 
Interleukin-4 and Interleukin- IO; low dose antiinterleukin 1 antibodies).  

Materials and Methods 
A retrospective study7, conducted on a European population of Czech, Italian, Bulgarian, Romanian, 

German and Indian, has evaluated the safety and the efficacy of such low dose medicine, used alone or in 
association with micro-focused-phototherapy (Bioskin®) or topical corticosteroid (betamethasone dipropionate). 
The results have been compared with control groups, treated with more conventional therapies (oral Ginko 
Biloba extract, Bioskin®, betamethasone dipropionate or sunlight exposure). The analysis has been conducted 
on a population of 200 patients with stable or active form of localized vitiligo (involvement less than 15% of the 
total skin surface), present by more than 2 years and less than 9. Patients were aged 21-55 years; 44% of them 
were male, 56% female. In details, 20 patients have been treated with oral low dose b-FGF (20 drops/twice 
daily); 20 with low dose IL-10 + IL-4 + anti-IL-1 (20 drops/twice daily for each product); 20 with oral b-FGF 
(20 drops/twice daily) plus Bioskin®; 20 with oral IL-10 + IL-4 + anti IL-1 (20 drops/twice daily) plus 
Bioskin®; 20 with oral b-FGF (20 drops/twice daily) plus topical betamethasone dipropionate 0.05% cream 
(twice daily); 20 with oral IL-10 + IL-4 + anti IL-1 (20 drops/twice daily for each product) plus topical 
betamethasone dipropionate 0.05% cream (twice daily). The remainder patients (80) were treated either with 
Bioskin® therapy alone (20 patients); oral Ginko Biloba alone, 240 mg/day (20 patients); topical betamethasone 
dipropionate 0.05% cream alone twice daily (20 patients); sunlight exposure for 30 minutes/day with SPF 15 
cream (20 patients).Each treatment has been performed for 9 month. All the evaluated patients were not exposed 
to sun or artificial lamp or assumed immunosuppressive therapies during the treatment. The efficacy of each 
therapeutic protocol has been evaluated through the photographs analysis of patients, with and without Wood’s 
light, before and after therapy, as percentage of skin repigmentation.  

Results  
The results obtained in this observational study (table 3) show the efficacy of the low dose cytokines 

and growth factors, underlining their validity as therapeutic approaches for the treatment of vitiligo. No patients 
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show side effects. About the other therapies, target phototherapy has been seen to be the most effective treatment 
for vitiligo, with a high repigmentation rate. Finally, the study shows how the association of low dose cytokines 
plus micro-focused-phototherapy, allow to achieve better clinical results, underling once again, that they can be 
considered a valid, safe and well-tolerated tool for vitiligo treatment.  

Conclusions  
Micro-focused-phototherapy and low dose cytokines, used alone or better in association, seem to be an 

effective and safe therapeutic approach for vitiligo’s repigmentation. 

Table 1: therapeutic options for vitiligo 

MEDICAL 
THERAPIES 

Topical and/or systemic corticosteroids; phototherapy; excimer laser; topical 
calcineurin inhibitors; topical Vitamin D analogues; pseudocatalase; topical 5-FU; 
topical PGE2 analog; topical curcumis melo extracts; depigmentation therapy; 
camouflage  

SURGICAL 
THERAPIES 

Tissue grafting technique; miniature punch grafting; follicular unit grafting; smash 
grafting; cellular grafting techniques  

Table2: side effects of PUVA therapy 

CAUSE  SIDE EFFECTS 

Psoralen  Gastric and ocular damage 

UV radiation Short-time side effects: pruritus, erythema, xerosis, phototoxic reactions, 
burns. Long-term side effects: chronic actinic damage, skin cancer, 
hypertrichosis 

Table3: clinical results 

Treatment groups  Excellent 
(>75%)  

Marked 
(50-75%) 

Moderate 
(25-50%)  

Minimal 
(<25%)  

b-FGF  21  23  30  26  

IL4,IL10,anti IL1  37  8  32  23  

Bioskin®  51  20  19  10  

b-FGF+Bioskin®  66  11  15  8  

IL4,IL10,anti-IL1+Bioskin®  63  23  7  7  

Betamethasone dipropionate  37  19  30  14  

bFGF+Betamethasone dipropionate 64  20  10  6  

IL4,IL10,anti IL1+Betamethasone dipropionate  65  25  14  6  

Ginko Biloba  6  19  25  50  

Sunlight exposure  26  31  20  23  
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Abstract 
Photodynamic therapy (PDT) is a treatment that uses drugs, called photosensitizer, along with light to 

kill cancer cells. The drugs only work after being activated by certain wavelengths of light. PDT is also called 
photo radiation therapy, phototherapy, or photo chemotherapy. It was first used to treat cancer over 100 years 
ago. Depending on the part of the body being treated, the photosensitizing agent is either injected into the 
bloodstream or put on the cancer surface. Over a certain amount of time the drug is absorbed by the cancer cells. 
Light is then applied to the area to activate the mTHPC. Light reacts with the drug, breaking it down and 
releasing a single oxygen atom. The oxygen destroys cancer cells and the blood vessels that feed them. It also 
alerts the immune system to attack the cancer. The drug-to-light interval is the period of time between when the 
drug is given and when the light is applied. It ranges from several hours to several days and depends on the drug 
used.  

Squamous cell carcinoma is the most common cancer found in cats and dogs. It is locally invasive but 
slow to metastasize. Its’ development is often associated with poorly-pigmented skin and UV exposure. In pets 
the most common areas for SCC are the ear, the nose and the oral cavity.  

Keywords: medical laser device, photodynamic therapy (PDT), mTHPC, squamous cell carcinoma in 
dogs and cats, tumor 

Introduction  
The purpose of this clinical study is to evaluate the usefulness, handling and result of the mTHPC and 

PDT of the Ceralas (PDT 652 diode laser, Biolitec) in SCC patients. Dogs and cats with inoperable, squamous 
cell carcinoma were treated. In some cases, patients had been treated previously with radiotherapy, surgery or 
chemotherapy these treatment proved to be ineffective.  

Materials and Methods 
This clinical study introduces 6 cases (5 cats and 1 dog). A photo-sensitizing agent, mTHPC, was given 

intravenously. Six hours after the application of mTHPC the target area was treated with heatless laser light 
(wavelength: 652 nm, 20-30J/ cm2). The mTHPC dosage was adjusted according to the characteristics of the 
tumor, 0.10-0.25 mg/kg. Removal of the dead tissues took place over a period of weeks, then new tissue was 
generated from the unaffected, healthy tissues, laying below the tumor. Repeated treatment was necessary in 
several cases to arrive at complete eradication of the tumor. In some cases, where the animals had a tumor with 
an aggressive growth rate and high mitotic index, another treatment was administered after the recommended 
four week following previous treatment. 

In all cases patients were anesthetized. As a complementary treatment, antibiotics and painkillers were 
given and intense therapy where it was used. 

Results 
This case study has shown that PDT can work as well as surgery or radiation therapy in treating SCC. It 

may have some advantages, such as: having no long-term side effects when used properly. It is also less invasive 
than surgery and it can target cancer cells very precisely. 
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Unlike radiation, PDT can be repeated many times at the same site if needed. There is little or no 
scarring after the site heals. 

In every case, tumor regression reached 100%. Tumors did not relapse within 6 to 12 months after 
treatment. The patients’ symptoms were already significantly alleviated after the first treatment. Appetite and 
vitality improved. Only minor side effects could be detected as a result of the treatment, including 
photosensitivity, as well as minor oedema in the treated area. However if the photosensitizer was applied too 
rapidly, and depending on individual sensitivity, transient spasms could sometimes also be observed.  

     Regeneration after treatment was excellent in all cases, functional and anatomical integrity was 
preserved, which enabled patients to continue their routine life. Extraordinary regeneration and beautiful results 
could be observed. It was found that this formulation of mTHPC is extremely well tolerated by dogs and cats. 

 
Picture 1.1. A six-month old dog suffering from SCC in the mandible. This photo shows the dog’s condition 

before the treatment. 

       
 Picture 1.2. Seven days after the treatment.        Picture 1.3. The area three months after the  
              treatment. The tumor regression is 100%. 
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Picture 2.1 This is the pre-treatment condition. The cat had SCC in a deep layer of the nose. 

 
Picture 2.2. The status is 28 days after the second treatment. 

 
Picture 2.3. The area four weeks after the second treatment. The tumor regression is 100%. 
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Picture 3.1. The patient exhibits deep SSC in the nose before treatment. 

 
Picture 3.2. Regeneration has begun, with new tissue growing from the edge of the wound, and remains after 

dead tissues have peeled off after the second treatment. 

 
Picture 3.3. The final result is a shorter nose, but functions are maintained. 

The area is pain free and there is no inflammation. 
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Picture 4.1. Before the treatment: deep SCC in the nose. 

 
Picture 4.2. The true depth of necrosis on the area covered with fur can hardly be seen. The cat could not 

breathe through her nose. 

 
Picture 4.3. The dead tissue being removed for free breathing. 
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Picture 4.4. The final result is a clear, healthy short nose. 
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Abstract 
Central Blood Pressure (BP) has a well-known predictive value for many cardiovascular pathologies. 

The carotid artery pressure pulse is related to BP and can be measured without contact by Vibrocardiography 
(VCG), the vibrational signal associated to the heartbeat acquired by means of a Laser Doppler Vibrometer 
(LDV). In this paper, we aim to present an accurate measurement method, which allows us to obtain the 
relationship between the VCG signal and BP without contact. The VCG signal requires calibration, in order to 
get pressure absolute values. To this aim, an exponential calibration scheme has been applied. Diastolic and 
systolic blood pressure values have been assessed by means of a standard oscillometric method, while mean 
arterial pressure has been derived with an empirical formula. The VCG test bench has been optimized by the use 
of an infra-red thermal camera, which makes the identification of the best measurement point possible. Results 
confirm the effectiveness of thermal imaging with respect to accuracy of the measurement point for the LDV on 
the skin overlying the carotid artery. The proposed method allows us to estimate BP and other important 
cardiovascular features (i.e. heart rate, heart rate variability, QT-interval, etc.) in a subject without contact.  

Keywords: biological signals, signal processing, blood pressure, non-contact monitoring, laser Doppler 
vibrometry 

Introduction 
The demand for non-invasive biosignals assessment is increasing, due to the spread of applications like 

the AAL (Ambient Assisted Living) (1–4) or self-health management for healthy people (5). Vital signs include 
Heart Rate (HR), Blood Pressure (BP), body temperature, respiration rate and the level of consciousness; these 
measures are fundamental to determine the wellbeing of people (6). 

In particular, several cardiovascular pathologies can be predicted by means of central BP assessment, 
which is considered an important predictive factor, even more important than peripheral BP (7,8). The carotid 
pulse is related to absolute BP (9) and the traditional gold standard for the measurement of the time-continuous 
pressure signal is represented by invasive techniques using intra-arterial pressure catheters, containing miniature 
pressure transducers (10). The continuous recording of the BP signal supports detection of key events in the 
cardiac cycle (especially if analysed in combination with the electrocardiogram (ECG) signal). The events 
include HR, the timing of peak systolic BP, the dicrotic notch (which is the sudden drop in pressure after systolic 
contraction), the Pre-Ejection Period (PEP, which is the time related to the onset of ejection following the 
beginning of depolarization of the heart muscle) and the Left Ventricular Ejection Time (LVET, which is the 
duration of the ejection period). The continuous monitoring of PEP and LVET may be used to test the effects of 
drugs, exercise or different stimuli (11). 

However, the insertion of catheters into the arterial system can cause distress and probably influences 
flow and local vascular geometry conditions, besides being unsuitable for routine monitoring (12). 

Applanation tonometry is a contact non-invasive technique for the assessment of the local pressure 
waveform (although uncalibrated in its native form). However, such method presents some relevant drawbacks. 
These include the requirement for trained personnel, the unsuitability when applied to obese subjects and the 
general difficulties in applanating arteries lacking a supporting bony structure. For these and other reasons, direct 
tonometric recordings from the carotid show low intra- and inter- observer reliability. Additionally, carotid 
applanation can produce discomfort, the signals of interest can be corrupted by the baroreceptors stimulation and 
there is a risk of disrupting carotid plaques (13).  Moreover, contact measurements are not suitable for some 
patients, such as burn victims or neonates. 
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Laser Doppler Vibrometer (LDV) measures the skin vibrations consequent to mechanical 
cardiovascular events, including the movements of the chest wall, or the pressure wave propagation (14–16). The 
carotid signal arises from the pulsatile movement of the vessel walls, associated with the passage of the pressure 
pulse over the cardiac cycle. These movements are in turn transmitted to the skin, where they can be detected by 
the LDV. The capability of the LDV to detect the intra-individual effects associated with common cardio-active 
laboratory manoeuvres has also been demonstrated, with the LDV signal encoding multiple factors (including 
changes in heart rate, stroke volume and cardiac output, blood pressure, decreases of peripheral vascular 
resistance and ventilation parameters (17) ).  

In this paper, the authors present new findings related to the use of LDV to non-invasively assess the 
blood pressure waveform. The findings suggest that the method could provide a powerful diagnostic tool, with 
the multiple advantages of non-contact recording, including the absence of patient distress. In the present 
application, the native vibrocardiographic (VCG) velocity signal is integrated to obtain a displacement signal, 
reflecting the surface displacement. A critical next step, which is the focus of the present report, involves the 
calibration of the integrated VCG signal (as is the case for the tonometric signal), in order to obtain pressure 
absolute BP values (18). The approach described here assumes that there is an exponential relationship between 
arterial pressure waveform and arterial cross-section (19). In the calibration procedure, which is described in the 
following section, it is assumed that diastolic BP and mean arterial pressure (MAP) values remain fairly constant 
throughout the major arteries (20,21). The method has been tested in this preliminary study on two healthy 
female subjects, assessed with the VCG method with targeting of the carotid artery (at the approximate level of 
the carotid sinus) guided by means of an infra-red (IR) thermal camera. The systolic BP has been extracted from 
the resulting pressure waveforms and compared to the corresponding oscillometric BP values obtained from the 
brachial artery, considering that central pressure is lower than the peripheral one (10). 

Materials and methods 
Cardiovascular activity was monitored by means of ECG and VCG signals, acquired simultaneously 

from the participants by means of an A/D acquisition board. An IR thermal camera was used to identify the VCG 
acquisition point (i.e. carotid artery at the approximate level of the sinus) and a conventional oscillometric 
method was used to assess simultaneous BP at the brachial artery (accuracy: ± 3 mmHg). 

Measurement setup 

Two sensing devices were connected to the A/D board (PowerLab 4/25, 4 digital inputs): 
1. ECG (ADInstruments MLA2540 5 Lead Shielded Bio Amp Cable); 
2. VCG (PDV 100, Polytec, with a sensitivity of 5 mm/s per Volt output). 

 
Figure 1: Measurement setup with a) best point localization by means of a thermal camera and b) data acquisition 

Signals were acquired with a sampling frequency of 1000 Hz, with anti-aliasing filter, but no additional 
filters applied to the raw signals during acquisition. The output of the Polytec PDV100 includes a hardware high-
pass filter with a corner at 0.5 Hz. 

A thermal camera (VarioCAM® HD, InfraTec) was included in the test bench, in order to improve the 
identification of the optimal acquisition point. The inclusion of thermal imaging was based on the differential 
temperature distribution in the area of the carotid, supporting localization efforts. 

Finally, an oscillometric BP measurement was obtained from the brachial artery (BP monitor model 
UA-767BT-Ci from A&D Instruments, accuracy: ± 3 mmHg), in order to provide conventional peripheral 
systolic and diastolic BP values to support the calibration of the LDV pulse waveform. 
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Measurement procedure and test subjects 

Data were obtained from two subjects, in order to test the feasibility on a preliminary basis of the 
measurement procedures. The subjects’ characteristics are reported in Table I. 

Subj. Gender Age [years] Weight [kg] Height [m] BMI [kg/m2] 

1 F 26 53 1.66 19.23 

2 F 28 64 1.79 19.97 

Table 1: Participant characteristics 

Thermal images were acquired asking the participants to sit quietly with the left side of the neck 
uncovered; Figure 2 presents an example of a thermal image, with a zoom on the carotid area, where it is 
possible to visualize the carotid bifurcation. The carotid artery has been chosen as the measurement point 
because it is easily assessable and prone to changes in arterial wall properties (e.g. atherosclerosis) (19). The 
optimal LDV target point was located in temperature terms of the thermal profile, after a 20 s imaging period. 

 
Figure 2: Thermal image (above) with a zoom on the carotid area (below, with the bifurcation 

marked with a red dot) 

The carotid sinus was marked by applying a small patch of adhesive tape 
The second part of the measurement entailed simultaneous recording of VCG and ECG signals with the 

participants lying supine. The adhesive tape was removed before the data acquisition. 
1-minute acquisitions were made, repeating the test twice for each subject.  
The subjects were asked to stay supine and relax during the measurement campaign. Before starting the 

acquisition of ECG and VCG signals, the brachial oscillometric BP was measured by means of the oscillometric 
blood pressure meter; this assessment was repeated also at the end of the acquisition. Mean Arterial Pressure 
(MAP) value was derived with an empirical formula (10): 

 
where Pd is diastolic BP and Ps systolic BP. Values presented in the Results section are the mean and standard 
deviation values over all measurements. 

A 3-lead ECG was acquired from electrodes on the wrists and hip bone (reference site).  
The LDV was placed on a tripod at a distance of 1 m from the subject, with the beam oriented 

perpendicularly to the surface of the skin overlying the carotid. (Figure 3). A hydrating lotion (45% zinc oxide) 
was spread on the skin area of measurement, in order to maximize the reflectivity of the surface. 
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Figure 3: LDV positioning 

Data processing and waveform calibration 

The first step in signal processing involved preconditioning, which consisted in mean removal and band 
filtering. A Butterworth 3rd order band-pass filter was used, with the following cut-off frequencies: 

• 0.5-20 Hz for ECG signal; 
• 0.1-8 Hz for VCG signal, in order to remove the low frequency noise and the high frequency 

components (which are not of interest in this work) and to maximize the features of interest. 
Subsequently, the VCG signal, measuring velocity in its native form, was integrated in order to obtain a 

displacement signal (which will be referred as displacement VCG in the following), corresponding to the carotid 
wall movement consequent to the pulse wave propagation along the vessel. This signal was further filtered by 
means of a third-order Savitsky-Golay filter with a 15 sample frame width, which was selected to preserve the 
relevant high-frequency components (22). 

Each of the beats was fitted on a temporal window equal to the mean cardiac period measured from the 
ECG signal. Then, in order to obtain a mean waveform, twenty consecutive beats were averaged. Finally, the 
computed waveform was calibrated according to an exponential calibration scheme, defined as (22): 

 
where: 

 

 
where P(t) is the BP waveform, d(t) the diameter signal (i.e. the spatial VCG multiplied per 2, assuming that the 
vessel is cylindrical and the radial expansion is symmetric), A(t) the arterial cross section, Ad the arterial cross 
section during the diastolic phase, Pd the diastolic BP (measured with the oscillometric method) and Ps the 
(central) systolic BP, estimated from the waveform itself. 

α is the wall rigidity coefficient, pressure independent. Ad was taken from the literature, considering 
healthy female population aged 26.4±3.8 years (23). In particular, a diameter of 6.6 mm was considered during 
the diastolic phase (Equation 3). 

Based on diastolic BP and MAP, α is determined according to an iterative procedure minimizing the 
quadratic error between the waveform mean value and MAP. 

As the next step, systolic BP was derived from the calibrated spatial VCG signal and compared to the 
peripheral systolic BP value (measured by means of the oscillometric BP meter). 

Results 
In Table 2, averaged BP values measured by means of the oscillometric pressure meter are reported for 

each subject, together with the MAP computed according to Equation (1).  
Systolic pressure values obtained from the calibrated spatial VCG signal are also reported (as the mean 

value on the two trials) and compared to systolic BP measured in correspondence of the brachial artery. Finally, 
the arterial rigidity, α, is reported.  
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 Reference values Measured values 

Subj. Pd 
[mmHg] 

Ps 
[mmHg] 

MAP 
[mmHg] 

Ps (carotid) 
[mmHg] 

α 

1 64 102 77 84 2.7 
2 59 102 73 92 3.9 

Table 2: Pressure values measured by means of an oscillometric pressure meter (i.e. Pd, Ps and 
MAP) and results from the calibrated pressure waveform (i.e. Ps(carotid) and α) 

The pressure values measured in the obtained waveforms were compared with the ones measured at 
brachial level. Differences of 17.6% and 9.3% are observable between the measured central systolic BP (Ps 

(carotid)) and the peripheral BP (Ps), respectively for subject 1 and 2. These values are comparable to the ones in 
literature (19); in fact, central BP is lower than the peripheral BP because waves amplitude become higher with 
increasing distance from the heart (10). 

Figure 4 illustrates data from Subject 2 (test n°1) including ECG and VCG signals, respectively. 

 
Figure 4: Example of ECG (above) and VCG (below) raw signals 

Figure 5 represents the overlapping of spatial VCG waveforms relative to 20 beats, with the resulting 
waveform, then calibrated according to Equation (2). 

 
Figure 5: Superimposition of 20 spatial VCG beats (above); mean calibrated pressure waveform (below) 

Discussion and conclusions 
In this paper, the authors present a measurement procedure aiming to obtain the BP waveform from the 

integrated VCG signal, calibrated by means of diastolic BP and MAP measured via a conventional oscillometric 
method. This assumption is consistent with literature, where the evidence is that diastolic BP and MAP are 
constant in the major arteries, while systolic BP varies substantially. The major advantage of this method is the 
absence of contact, which is a factor that influences the subject during the measurement (i.e. insertion 
uncertainty). 
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From Table 2, it can be seen that central BP values are physiologically lower than peripheral ones; in 
fact, the waveforms become progressively amplified with increasing distance from the heart, because they are 
the sum of the forward and backward travelling waves at the vessel measurement site (10). 

In Figure 5 it can be observed that the artery wall displacement as manifest at the skin surface is about 
200 µm, which is a value consistent with the values previously reported in the literature (which includes reports 
that the skin surface motion caused by the BP cycle in the underlying arteries is on the order of few hundred 
microns (18)). 

In conclusion, it appears feasible to monitor the subject’s health status by means of commercially 
available LDV systems, which produce a signal encoding multiple parameters, including Heart Rate, Heart Rate 
Variability, cardiac-related time intervals and also features extractable from the BP waveform.  

It must be mentioned that this work represents a preliminary study and that larger populations are 
needed to validate the reliability of such approach. 

Moreover, it would be interesting to compare the results obtained by means of LDV technique to the 
ones obtained with tonometry, in order to evaluate their respective accuracy. 

It will also be important to evaluate the correlation between the percentage difference between central 
and peripheral BP values within context of individual differences including MAP and other features of the BP 
waveform contour.  
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Abstract 
Brachycephalic airway syndrome (BAS) causes breathing difficulties and results in the partial 

obstruction of the upper airway due to the shortened bone structure in the face of numerous dog breeds. 
Congenital upper airway abnormalities stemming from this syndrome include stenotic nares, an elongated soft 
palate, everted laryngeal saccules, hypertrophic tonsils and a hypo-plastic trachea. The affected dogs will exhibit 
noisy, difficult breathing, especially when physically active or excited, and will snore when relaxed or asleep. 
Other symptoms may include coughing, gagging and vomiting. The prognosis for a dog with brachiocephalic 
airway syndrome is poor, often leading to a shortened lifespan. These dogs with breathing difficulties require 
surgery to correct airway obstruction.  

The aim of this case study is to explore how a combination of different lasers can be employed to 
resolve these breathing difficulties. 

Keywords: Brachycephalic airway syndrome, stenotic nares, elongated soft palate, everted laryngeal 
saccules, hypertrophic tonsils, carbon-dioxide laser, diode surgical laser, photodynamic therapy, medical laser 
device 

Introduction 
Brachycephalic airway syndrome is a congenital and physiological disease. The breeders breed for a 

shorter nose for the sake of fashion, causing breathing abnormalities. The desire for a short-nosed dog leads to 
bone deformation of the nose, mouth and soft tissue in the throat. Consequently, the brachycephalic patient 
exhibits many different symptoms. 

Materials and Methods 
Preoperatively, dexamethasone (2mg/kg) was administered IM to minimize postoperative oedema and 

inflammation. A smoke evacuator was used for all of these procedures. 

Opening stenotic nares 
Stenotic nares make it difficult to breathe through the nose because the normal nose apertures are 

missing. The wings of the nostrils are medially displaced and block respiration. About 70% of the BAS patients 
exhibit this symptom. As obligatory nose breathers, dogs suffer far more than humans when their nasal 
ventilation is restricted. The aim of the surgery was to increase the diameter of the nares at both their rostral and 
caudal extent. The excision bed must extend sufficiently caudal into the nasal passage to allow adequate airflow. 

A carbon-dioxide laser (Lasram or Aesculight) 4-6W, CW (0.4mm spot size) was used to vaporize the 
tissue. Opening stenotic nares with a laser is a clean, easy, fast and highly effective procedure. No preparation of 
the surgical area is required. The patient was under general anesthesia (medetomidin-hydrochloride and 
butorphanol). If the procedure is done correctly, there should be no bleeding in this highly vasculated area; 
therefore sutures are neither needed, nor recommended.  
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Picture 1.2.a Stenotic nares before treatment. 

 
Picture 1.2.b Four weeks after the laser surgery the area is in perfect condition, with a normal pigmentation. 

Cutting the elongated soft palate 
An elongated soft palate is the other common symptom which appears in 80% of patients. In this case a 

long, heavy, thick curtain forms in the respiratory system. The soft palate is too long and extends into the larynx. 
The caudal tip of the soft palate touches the tip of the epiglottis in a normal dog when the tongue is in the normal 
position. Using a carbon-dioxide laser (CO2) (Lasram) 5-6W, CW, an appropriate amount of palate was 
removed in an atraumatic fashion. Removing too little palate will not improve airflow, while removing too much 
palate can create nasopharyngeal reflux. The tip of the epiglottis and the caudal third of the tonsillar crypt serve 
as points of reference. The CO2 laser only penetrates 1 mm deep. The cut surface is damaged only slightly, and 
as a result no scar remains after the surgery. The absence of scarring is advantageous because the scarring caused 
by classical surgery can be fatal. The low penetration helps you to control the high energy of the laser light and, 
for this reason, the thermal zone of the laser light is also low.  

The procedure itself takes only one second, a time that cannot be rivalled by classical surgery; such fast 
treatment is essential in throat surgery. The edge of the laser hand-piece never touches the mucosa because CO2 
light is a free beam. The CO2 light is 100% absorbed in water, so a wet piece of gauze is used to stop the CO2 
light. The palate very often is too thick; however, it is possible to vaporize some muscular tissue in the middle of 
the palate, between the two layers of the mucosa, in order to make the palate thinner. It is very important to keep 
the laser beam perpendicular to the cut surface on the mucosa and at a 30 degree angle when removing layers of 
muscle. Laser-cut surface wounds never bleed and sutures are neither required nor advised. Seamless wounds 
regenerate well without scarring. The patient should be able to eat, cold (5-7 °C) soft food 6 hours after the 
operation for 4 days to reduce the postoperative discomfort and oedema. 
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Picture 1.3.a. The dot which was made by the laser is clearly visible in the middle of the soft palate. This is the 

border of the laser incision. Under the dot the red colored mucosa is visible because of mechanical trauma caused 
by heavy breathing. A two-centimeter long section of the soft palate has been removed in this case. 

 
Picture 1.3.b. The flexible, scar-free soft palate is in a very good position four weeks after the laser operation. 

 
Picture 1.3.c. After classical surgery, severe inflexible scar and an oversized hole and over-cut soft palate 

with reflux can be observed. 
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Operating on everted laryngeal saccules 
This is a difficult area to reach with normal surgery but easy to reach with a thin flexible diode laser 

optical fibre. The everted saccules protrude into the larynx and narrow the breathing passage in 40% of cases. 
The saccules take up more than half of the volume of the entrance larynx in most patients.   

For this treatment a 980 nm wavelength diode surgical laser (Biolitec) CW and 400 micrometer optical 
fibres were used. This light penetrates deeply into the tissues. The tissue around the diode laser cut surface is 
thermally damaged; consequently the area regenerates slowly after the surgery, which is a large disadvantage in 
some cases. The laser beam is not visible and therefore we have to imagine the depth of the penetration. The 
deep penetration needs to be carefully controlled because the high laser energy creates a wide thermal zone. The 
effect of this thermal zone is not clearly visible during the procedure, it only appears one or two days later. The 
advantage of the diode laser is that it is cheap and portable and it is easy to use with a variety of flexible optical 
fibre; however it is definitely not a good choice for a novice laser user. 

First, the diode laser fibre was inserted into the middle of the everted saccules. We used the laser at 4 or 
5 W, depending on the size of the saccule and gave 30 to 60 joules per each saccule, according to the saccule 
size. The laser beam coagulated the inside of the saccule and made it smaller. This is better than simply excising 
the saccule, because in this case no lesions are made on the surface of the saccule; thus, fusion of the wound can 
be avoided, which is a side effect of normal surgery. 

 
Picture 1.4.a. The diode laser optical fibre is inserted into the middle of the everted saccule to coagulate the tissues. 

 
Picture 1.4.b. This is the result is one week after the laser treatment. 
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Reducing hypertrophic tonsils  

Hyper-plastic everted tonsils are another symptom that can also reduce breathing capacity in about 50% 
of the patients. Bilateral tonsillar eversion increases airflow resistance due to its size. Very often the tonsils are 
inflamed to three times their normal size with pus. A tonsillectomy may increase the risk of postoperative 
complications. Alternatively, we successfully treated the inflamed everted tonsils with PDT. 

A PDT diode laser (wavelength 810 nm) was used which is in the invisible light spectrum. This 
wavelength penetrates deeply into the tissues. Photodynamic therapy has two elements; photosensitizing agents 
and light. A photosensitizing agent was given locally and then laser light was applied. Agents are only activated 
with light. The sensitizer was based on phenothiazine (Methylene blue), but it was changed to a special complex 
Methylene violet blue. The sensitizer reaches the cells, then can be activated with 810 nm in the "optical 
window”. The light penetrates up to 3 to 4 cm in the tissue instead of a few mm in conventional 670nm based 
PDT systems. Light reacts with the drug, breaking it down and releasing a single oxygen atom. The oxygen 
destroys microbial cells from the inside out. The drug-to-light interval is the period of time between when the 
drug is given and when the light is applied; in this case it was five minutes. We decreased the light dose to avoid 
the thermal effect by using the 500 mW output power of the laser. 

Local administration of the photo-sensitizer, ultraviolet blue, was applied. Then, after the incubation 
time, the tonsils were treated with a heatless infrared medical laser device (wavelength: 810nm SpectraVet, or 
Photolase). Treatments were repeated at one week intervals until the tonsils shrank. One week after the treatment 
the size of the tonsils decreased to a normal size. 

 
Picture 1.5.a. Methylene violet blue is applied to the hypo plastic everted tonsil surface. 

 
Picture 1.5.b. The condition of the tonsil before the PD Treatment. 
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Picture 1.5.c. One week after the treatment the size of the tonsils had decreased by 70%. 

Results 
The patient breathed more easily  and less noisily immediately after surgery. In each case, the breathing 

difficulty was eliminated completely. Patient symptoms were alleviated significantly already after the first 
treatment. Additional symptoms (coughing, gagging, and vomiting) were also eliminated. The nostril wounds 
healed keeping their original pigmentation. The soft palate wound healed without scaring in a proper position. 
The hypertrophic tonsils regressed to their normal size. Appetite and vitality improved. The dogs’ activity level 
increased with greater tolerance for exercise. 

Discussion and Conclusion 
The well-being of our patients depends on our choice of laser. By choosing a good laser for treatment, 

the regeneration will be faster and flawless. 
A CO2 laser was used for cutting the soft palate because CO2 does not penetrate deeply and does not 

make a large thermal zone around the cut surface. This is a big advantage of the CO2 laser. A diode laser was 
used for making the everted saccules smaller. The diode thermal effect can avoid fusion of the wound. Four 
weeks later the nose aperture  is in perfect condition, with a normal pigmentation. 

Three weeks after the laser surgery, a flexible, scar-free thinner soft palate in a proper position can be 
observed. 

PD therapy was used in everted hyper plastic tonsils, because it is very effective without high risk.  
This technique can be difficult to accomplish for the untrained laser surgeon. It is recommended to have 

a complete understanding of the anatomical consideration in this area and a high education in the different 
characteristics of laser usage before applying laser energy. 

 It was found that a combination of three different lasers used to dissolve breathing difficulties could 
eliminate serious congenital disease in dogs. And the operation could be completed in only 15 minutes. 

Wound regeneration was excellent in all cases, functional and anatomical integrity was preserved, and 
patients were able to continue their routine life. 
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Abstract 
Dogs often suffer serious injuries in fights or attacks by other dogs with behavioral problems. These 

injuries are many times deep, torn and the wound itself is extended size. These injuries recover with difficulty, 
deteriorate the average state of the dog and often end up with death of the animal. Other dogs suffer such 
accidents which from the chance of recovery is minimal. 

Keywords: medical laser device, low level laser therapy, soft laser, wound, photobiomodulation 

Introduction 
Aim of this clinical study is to give evidences of low level laser therapy in deep, extended skin injuries 

of results of recovery. 

Materials and Methods 
Infrared medical laser device (wavelength: 810nm SpectraVet) was applied for laser therapy. Each 

patient’s symptoms were deep injuries, high fever, apathy and unwillingness to eat. In the first two weeks the 
dogs were treated twice per week, then the treatment was reduced to once a week until healing was complete. 
LLLTh dose was depend on the wound conditions and thickness 10 to 3 J/cm², dose was gradually decreased 
week by week. The dogs received 12-20 treatments. 

Results 
In every case the regression of pain at the injured area was evident soon after the first treatment. The 

necrotic tissue has detached and the skin has begun to heal along the side of the wound after several treatment. 
Following the removal of the dead tissue the area was cleaned with a 2% solution of chlorhexidine twice a day. 

Black pigmented, black coated animal injuries often heal with white fur on the scar, since the body is 
not able to normally regenerate this area. We found the laser assisted healing produces normal regeneration and 
builds pigmented skin and fur on the affected area. 

Effect of low level laser therapy resulted unexpected full regeneration of skin-, gingival-, and mucosal 
damages. Even aggressive animals turned to be cooperative during the treatments. The aesthetic effects were 
also superb with regeneration along the residual scars was spectacular. 
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Picture 1.1. The dog suffered a head injury from a dog fight. The picture shows the extent of the damage to the lower jaw. 

There is fly larva and severe damage to the gingiva and to the mucous membrane in the upper jaw. 

 
Picture 1.2. The necrotic tissue has detached and the skin has begun to heal along the side of the wound in week four. 

 
Picture 1.3. The wound is shrinking and granulation tissue is covering the damaged parts in week seven. 
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Picture 1.4. The damaged area has regenerated perfectly with the original pigmentation by week 12. 

 
Picture 2.1. A hunting dog was accidentally shot several times while hunting. He was weak with a fever and had septic apathy. 

 
Picture 2.2. Regeneration began, the injury started to heal and the oedema and pain decreased in week three. 
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Picture 2.3. The wounds are regenerating nicely in week four. 

 
Picture 2.4. Laser-assisted healing produces normal regeneration and builds pigmented skin and fur on the affected area. 

After twelve weeks the dog recovered completely and only a one centimeter scar remained. 
In comparison with non-laser therapy the scar remained elastic. 

 
Picture 3.1. A dog rescue organisation received the animal after a dog attack. The skin of the lower labium and the jaw was 

completely stripped away and deeply infected and necrotized. 
The gingiva and the nutrient blood vessels and nerves were damaged and necrotized in a large area. 

The blood supply of the muzzle was partially interrupted so the necrosis of the affected areas had already begun. 
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Picture 3.2. On the edge of the wounds granulation tissues have appeared by week two. Regeneration has started on the non-

pigmented areas where the new tissue is growing. The necrotized bone can be seen. 
The dead tissue is falling off in the bitten areas. 

 
Picture 3.3. This photo shows the skin returning to the area in week 7. 

 
Picture 3.4. An intense thickening of the area can be seen due to the active healing process in week nine.  

The dog’s pain free expression is clearly visible from this front view. 
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Picture 3.5. The final condition in week 12. 

With laser treatment, we ended up with beautiful, pain-free, pigmented skin without inflammation or swelling. 
The muzzle has kept its functions and shape, so satisfactory cosmetic results have been achieved. 
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Laser Therapy in STDs, Respectively in the 
Associated Sexual Dysfunctions 

Brinzan D., Paiusan L., Smeu C.R. 
Arad County Emergency Clinical Hospital, Romania 

Abstract 
Sexually transmitted diseases - STD - represent the pathological entity that has the greatest 

addressability in the gynaecological office. Sexual dynamic disorders common in women with STD are 
dyspareunia and secondarily, vaginismus and anorgasmia. These sexual dynamics disorders can become 
permanent, through secondary reactivations, with no local organic changes that could motivate them. It can thus 
severely affect the wellbeing of both the woman and the couple and, in time, it becomes a real social problem. 

The study was conducted on a group of 50 patients selected during a year in our medical office. The 
diagnostic methods used were anamnesis, clinical examination, Pap smear, bacteriological test of endocervical 
secretion and serological tests. The most commonly diagnosed infections were the ones with Candida albicans 
and bacterial infections (Gardnerella vaginalis, Chlamydia trachomatis and Streptococcus agalactiaehemolytic of 
group B). Rarely were viral (Herpes simplex) or parasitic (Trichomonas vaginalis) infections incriminated. 

The treatment took into account general measures for both partners (sexual rest, hygienic education, and 
patient counselling for mental rebalancing for STD secondary dyspareunia prophylaxis) and specific measures 
(general and local treatment specific for the etiological agent, focused laser therapy). It is noteworthy that the 
association of laser therapy in the treatment of STD has brought significant improvements in both the relief of 
local symptomatology, especially in the case of “noisy” forms of STD (candida, trichomoniasis, herpes 
infections) and in improving the inflammatory processes of internal genitalia secondary to STD (Chlamydia 
infections, infections with Gardnerella, with beta hemolytic streptococcus) and, respectively, in the fertility of 
the couple, especially bringing improvements in the STD associated sexual dysfunctions. There was only one 
case that required psychologist counselling due to dyspareunia perpetuation by secondary reactivations as a 
result of personal problems. 

Introduction 
Sexually transmitted diseases (STDs) refer to diseases that are spread primarily through sexual 

intercourse. To designate these disorders is also used the term "venereal disease" which paradoxically comes 
from Venus, the Goddess of love, infections being "adolescents’ fear" and "lovers’ punishment". 

Dynamic female sexual disorders that may occur in the STDs are represented by dyspareunia, 
vaginismus, anorgasmia. 

- Dyspareunia represents local painful sensation caused by sexual intercourse. After the localization of 
pain, Frank distinguishes three types of dyspareunia: deep dyspareunia (30%), superficial dyspareunia 
(60%), total dyspareunia (10%).The scan lead to anal levator muscle contractions which could be a cause 
of pain at the entrance to the vagina. 

- Vaginismus is an abnormal condition of the woman in which copulation is impossible due to reflex 
contractions of the muscles of the perineum and anal levators. In this case, vaginismus is secondary to 
dyspareunia. 

- Anorgasmia - absence of orgasm is also secondary.  
- Psychological trauma. The woman who contracted a venereal disease from the partner suspects him of 

infidelity, hoping to obtain confirmation from an gynecological examination, or better an infirmation. Or 
there is opposite situation, when she is suspected of infidelity and is simply brought to the gynecologist 
for confirmation or denial. 

Sexually transmitted germs which may cause dyspareunia are Candida albicans, Trichomonas vaginalis, 
Herpes simplex („noisy”– which induce superficial acute dyspareunia- without secondary inflammatory 
complications to the internal genital organs), Gardenerella vaginalis, Chlamydia trachomatis (“silent”- which 
induce less clinically highlighted deep dyspareunia constantly associated with internal genital organs 
inflammation, salpingitis, PID that especially affects the couple's fertility). 
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Material. Methods of Diagnosis and Treatment 
Of the 200 patients examined in the consulting room during January 2013 - December 2013 it was 

selected a study group of 50 patients aged between 16 and 46 years old. 
From the study group were excluded pregnant women, confined women, menopausal women (90), 

patients having a genital organs associated pathology ,but other than secondary inflammatory  to STDs (30 
patients), as well as patients who were not diagnosed  with STDs or had no STDs associated dyspareunia 
(30). The inclusion criteria for the study group were the presence of a venereal disease clinically highlighted and 
paraclinically confirmed and the presence of sexual dysfunctions associated with it. 

The diagnostic methods used were:medical history,localclinical examination, vaginal discharge 
examination, Pap smear test, secretion of endocervix culture, serological tests, transvaginal ultrasound 
examination(where the case). 

Medical history: 
It requires to be emphasized that a properly conducted medical history, where given the necessary time 

and availability, offers at least 50% of diagnosis, opening the shortest path to the management of the case. 
There was obtained data about STDs increasing factors: 

 Increasing factors Characteristics Number 
of 
patients 

1. Marital status a. Married patients( 1 partner related) 
b. Unmarried/divorced patients (2/more partners related) 

24 
26 

2. Local hygiene of the genital organs excessive and often wrong products 30 

3. Lifestyle/Nutrition/Alimentary hygiene sweets and stimulants consumers 
chronic constipation 

30 
26 

4. Practicing swimming pool 
of performance, maintenance or for recreation 

  
20 

5. Using OB tampons during the menstruation 
cycle 

regularly 
occasionally 

20 
10 

Table1. Increasing factors in patients with STDs. 

Local clinical examination consisted of valves and vaginal touch examination maneuvers that had to 
be done very gently and delicately because of the local genital inflammatory changes. Inspection and valves 
examination showed local changes in vulva, vagina and cervix depending on the etiological agent (inflammatory 
lesions, leucorrhoea, itchy and ulcerative vesicular lesions with clear liquid (herpes), metrorrhagia, scratching 
lesions.Under the valves examination it had been sampling vaginal discharge to establish the etiological agent of 
venereal disease. They were made samplings of endocervix for Pap cytotest, for culture and antibiogram. 
Vaginal touch examination made with tact and delicacy because of the local situation and mental implications 
which are induced by a venereal disease.  

 
Secretion examination and Pap cytotest: 

 

 
Fig. 1.Candida albicans, 2.Gardnerella vaginalis, 
3.Trichomonas vaginalis, 4.Herpes simplex.   

1 2

3 4



LASER FLORENCE 2015 (5-7 November 2015, Florence, Italy) 

© Medimond 2015  .  SY05C0002 51

Culture, cervical secretion and antibiogram -performed in patients with Chlamydia trachomatis and 
beta-hemolytic Streptococcus infections. 

Serological tests- performed for antibodies against Chlamydia in all patients with bloody leucorrhoea, 
chronic pelvic pain and fertility problems (the method used - ELISA with purified antigen of Chlamydia L-2). Ig 
G antibodies were revealed with values > 11 at 6 patients.  

Transvaginal ultrasound examination performed in patients infected with G. vaginalis, beta 
hemolytic Streptococcus and Chlamydia trachomatis showed inflammatory changes in the genital organs such as 
bilateral hydrosalpinx at 2 patients infected with Gardnerella. 

Diagnostic methods have selected: 20 patients with Candida albicans (40%), 4 patients with 
Trichomonas vaginalis (8%), 6 patients with Herpes simplex (12%), 20 patients with bacterial infection 
including 10 with G. Vaginalis (20%), 6 with Chlamydia trachomatis (12%), 4 with Streptococcus agalactiae-
beta haemolytic (8%): 

Methods of Treatment: 
I. General measures: 

1.personal hygiene, especially genital hygiene, eating habits, physical maintenance, avoiding swimming pools 
(especially thermal pools uncertain disinfected), 
2.treatment of both partners and respect for sexual rest during treatment, the association for principle of probiotic 
to the antibiotherapy, 
3. neuro-psychological rebalancing and counseling the couple to avoid permanent sexual dysfunction and wealth 
preservation couple.  

II. Specific measures: 
1. General treatment was different elected depending on the etiological agent and patient’s tolerance: 
Fluconazole, (Candida albicans); Metronidazole, (Trichomonasvaginalis); Augmentin/Metronidazole, (G. 
vaginalis); Aciclovir (Herpes); Dalacin (Clindamycin) + Metronidazole, (Chlamydia trachomatis); Augmentin 
(beta hemolytic Streptococcus) for both partners. 
2. Local treatment was performed in all cases with Macmiror Complex (vaginal cream), being preceded by a 
slightly lavage of the vulva and vagina with a solution of Tantum Rosa. 
3. Focus laser therapy: with the G-Izel laser-continuous wave laser radiation (850 nm) and the optical radiation 
(950nm) were carried differentiated applications depending on the etiologic agent and the location of 
lesions. Applications were preceded by a slightly vulvovaginal lavage with a solution of Tantum Rosa. It was 
used laser therapy in combination for anti-inflammatory, antiedematous, anti-itch, anti-viral, bactericidal, 
analgesic, antiphlogistic and muscle relaxant effectand maybe more important- no adverse effects, maintaining 
in time therapeutic effects and relapses prevention. 

In the group “noisy forms” (Candida albicans, Trichomonas vaginalis, Herpes virus) it was performed 
by local applications to the vaginal introit, labia minora, to the walls of vagina and cervix. The exposure was 
achieved in continuous wave laser and optical radiation 10 minutes at intervals of 1 hour, 2 sessions / day for 3 
consecutive days. 

In the group “silent forms” (G. vaginalis, Chlamydia trachomatis, beta hemolytic Sreptococcus group 
A) it was performed combined laser therapy by exposure with both continuous wave laser and optical radiation to 
vaginal fornix in the lateral projection areas of the annexes, 2 sessions / day, 10 minutes/session at intervals of 
1h, 5 consecutive days. 

Results - Discussions 
In terms of addressing reasons for the symptomatology and associated sexual dysfunction as 

dyspareunia, I would "plastically" classify them in two categories: "noisy" STDs and "silent“ STDs. 
Medical history (dialogue with the patient), local clinical examination, secretion examination and Pap 

cytotest were useful in the „noisy” infections (Candida albicans, Trichomonas vaginalis, Herpes simplex). 
Culture of endocervix, serological tests, ultrasound examination highlighted etiologic agent in cases of 

„silent”infections. 
Local laser therapy: 
From the group of patients diagnosed with ”noisy” forms of STDs (30) were selected two groups based 

on specific therapy: 
 group A (n) – 15 patients only with etiological treatment(ET); 
 group B (n) – 15 patients with etiological treatment(ET) in association with focus laser therapy (LT). 

Evaluation of results was based on 2 parameters: 
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improvement of sexual life; 

 
Graphic 1. 

frequency of the relapses. 

 
Graphic 2. 

From the group of patients diagnosed with “silent” forms (20) were selected 2 groups based on specific 
therapy: 

 group A (s) – 10 patients with ET; 
 group B (s) – 10 patients with ET in association with LT. 

 
Evaluation of results was based on 2 parameters: 

reproductive function( frequency of pregnancy); 

 
Graphic 3. 

frequency of the relapses. 

  
Graphic 4. 

 
Regarding the therapeutic methods, there must be emphasized the role of the dialogue with the patient, 

which was adapted depending on the sick patient attitude towards dyspareunia. Thus, in the "noisy" forms with 
obvious acute dyspareunia amplified by the fear of infidelity, with a tendency to entrench and secondary 
reactivation, there was insisted on the possibility of alternative ways of STDs transmission to desensitize the sick 
patient attitude and remove the fear of infidelity with all the psycho-affective implications arising from here. In 
the "silent" forms, there was insisted on desensitization and making the patient feel no reprehensibility. We have 
also insisted on the education of hygienic behavior of both partners and on avoiding behaviors that can promote 
STDs. 
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Conclusions 
Sexually transmitted diseases represent the most frequent pathological entity in gynecology consulting 

room. They are frequently associated with sexual dysfunctions, mainly dyspareunia. The "noisy" ones affecting 
the external genital organs are acute, troublesome, with easily recognized or easily clinically diagnosed and 
highlighted dyspareunia.  "Silent" STDs less highlighted outdoors with unrecognized and difficult to reveal 
dyspareunia predispose to inflammatory complications, PID and infertility. In diagnosing them an important role 
comes to laboratory tests as serological tests. 

The therapy should address not only the etiological agent, but also to predisposing factors, associated 
sexual dynamic disorders in order to preserve sexual and reproductive function of the couple. 

In this regard, an important role comes to the dialogue with the patient, counseling the patients or the 
couples, to neuro-psychological rebalancing and to local laser therapy in association with etiological treatment. 
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Abstract 
Raman spectroscopy is a vibrational technique which provides information about the chemical 

structure. Nevertheless, since many chemicals are present in a sample at very low concentration, the Raman 
signal observed is extremely weak. In surface enhanced Raman scattering (SERS), Raman signals can be 
enhanced by many orders of magnitude when nanoparticles are used. This is the first report in the breast cancer 
detection based on serum SERS. The serum samples were obtained from 13 patients who were clinically 
diagnosed with cancer and 15 controls. In the same proportion, the serum samples were mixed with colloidal 
gold nanoparticles of 40 nm using sonication. At least 10 spectra were collected of each serum sample using a 
Jobin-Yvon LabRAM Raman Spectrometer with a laser of 830 nm. Raw spectra were processed by carrying 
baseline correction, smoothing and normalization and then analyzed using principle component analysis (PCA) 
and linear discriminant analysis (LDA). Raman spectra showed strongly enhanced bands in the 600–1800 cm-1 
range due observed nanoparticle colloidal clusters. These Raman bands allowed identifying biomolecules present 
at low concentration as amide I and III, carotene, glutathione, tryptophan, tyrosine and phenylalanine. 
Preliminary results demonstrated that SERS and PCA can be used to discriminate between control and cancer 
samples with high sensitivity and specificity. SERS allowed short exposures. Chemicals present at low 
concentration could be identified. The preliminary results suggest that SERS and PCA could be an excellent 
technique support for the breast cancer detection using serum samples.  

Keywords: Breast Cancer, Serum, Surface Enhanced Raman Spectroscopy, Principle Component 
Analysis, Linear Discriminant Analysis 

Introduction  
Breast cancer affects one in eight women during their lives. This cancer kills more women in the United 

States than any cancer except lung cancer. Symptoms of breast cancer may include a lump in the breast, a change 
in size or shape of the breast or discharge from a nipple. Breast cancer is a malignant proliferation of epithelial 
cells lining the ducts or lobules breast. It is a clonal disease; where an individual cell, product of a series of 
mutations, acquires the ability to divide without control or order, generating a tumor. Self-exam and 
mammography can help find breast cancer early when it is most treatable. However, the process for determining 
the malignancy of tumors can be extremely traumatic to the patient, therefore new detection techniques, less 
traumatic and cheaper, are explored. These techniques include fluorescence, diffuse reflectance and Raman, 
which provide information on molecular composition of a tissue.  

Raman spectroscopy is an inelastic scattering process in which the photons incident on the sample 
transfer energy to (or from) the molecular vibrational modes. Because, the energy levels are unique for each 
molecule, Raman spectrum is chemically specific. Bands (peaks) in the Raman spectrum individual are 
characteristic of specific molecular vibrations. 

Currently, there are studies in which blood serum samples are analyzed by conventional Raman 
spectroscopy technique for the diagnosis of breast cancer [1], cervical cancer [2] and leukemia [3], as well as 
known studies about breast cancer cells [4]. Raman is an excellent technique for the detection of cancer and it is 
emerging as a novel technique that would replace the costly and traumatic surgical procedures by a simple, fast 
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and reliable blood test. However, the Raman scattering is an inefficient process with low scattering cross 
sections which are approximately fourteen orders of magnitude smaller than the cross sections of absorption of 
fluorescent molecules. To achieve high sensitivity of a biological sample, the scattered intensity must be strongly 
enhanced. The SERS technique that uses sensors of nanoparticles of noble metals (Ag, Au and Cu) has proven a 
very effective technique to overcome the sensitivity problems inherent to conventional Raman spectroscopy. 
SERS technique has applications in the study of biochemical compounds to very small concentrations for the 
high ability to enhance the Raman signal which can be up to a single molecule or cell [4, 5]. 

In this work, we suggest that SERS and PCA-LDA could be an excellent technique for the breast cancer 
detection using serum samples. 

Experimental  
The serum samples were obtained from 13 patients who were clinically diagnosed with cancer and 15 

healthy volunteer controls from Instituto Mexicano del Seguro Social in Guadalajara and León cities. The age of 
patients at diagnosis was between 18 and 50 years. Written consent was obtained from the subjects, and the 
study was conducted according to the Declaration of Helsinki. 

For SERS technique, a same amount (1 ml) of serum and colloidal gold nanoparticles were mixed in a vial. 
For a better distribution of the nanoparticles in the serum and as an attempt to attach them to serum constituent 
molecules, the vial containing the mixture was subjected three times to ultrasound for 10 minutes, by leaving to stand 
for 1 hour after each sonication. Finally, we performed the Raman measurements of the obtained mixture. In order to 
measure the Raman spectra of the serum sample with gold nanoparticles (SERS spectra), a drop of 40 µl was placed 
onto MgF2 lens and it was placed onto an aluminum substrate located on the X-Y stage of an Olympus microscope, 
which is coupled to the Raman system (see Fig. 1). All spectra were collected at a Jobin-Yvon LabRAMHR800 
Raman Spectrometer with a laser of 830 nm wavelength and an irradiation power over the samples of 17 mW. The 
laser beam was focused on the surface of the sample with a 100 objective. The Raman system was calibrated with a 
silicon semiconductor using the Raman peak at 520 cm-1. All spectra were taken in the region from 600 to 1800 cm-1. 
Raman system management and data capture were performed with LabSpec V5 software.  

 
Fig 1. A small drop of serum sample was placed on MgF2 lens and it on the microscope XY stage integrated Raman system. 

Different sizes of gold particles (10, 20, 40, 60, and 80 nm) were analyzed determining that the 
nanoparticles 40 nm were those that showed better SERS spectra of the serum samples. Thus, the gold 
nanoparticles 40 nm were used in this study of breast cancer detection. The nanoparticles were purchased from 
Sigma Aldrich and Ted Pella, Inc. companies. 

About 10 SERS spectra were collected of each serum sample focusing the laser at different points of the 
samples with an exposure of 10 seconds per spectrum. A total of 289 SERS spectra with 150 spectra from 15 
control patients, 139 spectra from 13 breast cancer patients. 

Raw SERS spectra were processed by carrying baseline correction, smoothing, and normalization to 
remove noise, sample fluorescence, and shot noise from cosmic rays and then analyzed using PCA y LDA.  

Results  
Like Kneipp et al [5] showed, we observed that when the laser is focused on the regions where gold 

colloidal clusters are formed, good SERS enhancement factors are obtained. Therefore, focus our laser on 
different points (close to the nanoparticle clusters) of the sample, which were prepared with gold nanoparticles of 
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40 nm according to what was described in the methodology section, we obtained about 10 SERS spectra from 
each patient. The range 600-1800 cm-1 showed strongly enhanced bands compared to the conventional Raman 
spectrum of a serum sample [1-3]. Fig. 2 shows the mean SERS spectra of the breast cancer and control samples, 
identifying the main biomolecules that allow discriminating between control and cancer samples. Some peaks, as 
the bands 807 cm-1 assigned to Glutathione, 840 cm-1 corresponding to Skeletal str α, 1035 cm-1 attributed to the 
Phenylalanine, the Amide III region 1230-1282 cm-1 and the region 1300-1345 cm-1 assigned to Tryptophan, 
strongly enhanced, were undetectable by conventional Raman spectroscopy due to that their intensities were 
weaker than the intensity of the fluorescence signal generated by the sample. Also, Fig. 2 shows that SERS 
bands of some molecules were shifted respect of its positions in the conventional Raman spectrum. 

 
Fig 2. Mean SERS spectra of the control and breast cancer serum samples. 

Table I shows the main bands observed in the breast cancer and control SERS spectra and the 
corresponding assignment of biomolecules. 

Table 1. Main bands observed in control and breast cancer serum spectra and corresponding assignment of biomolecules 

Raman Bands (cm-1) Biomolecules 
620 Phenylalanine 
640 Tyrosine 
755 Tryptophan 
807 Tyrosine 
840 Tyrosine 
900 C — C str 
939 N — Cα — C str 
970 Tryptophan, Valine 

1002 Phenylalanine 
1030 Phenylalanine 
1125 ν(N-C) 
1160 Phenylalanine, Tyrosine 
1210 Phenylalanine, Tyrosine 

1230-1300 Amide III 
1330 Tryptophan 
1360 Tryptophan 

1430-1470 Deformacion (C-H) 
1608 Phenylalanine, Tyrosine, Tryptophan 

1640-1680 Amide I Helix 

In this work, we apply PCA-LDA to all measured spectra to check if there are real biochemical 
differences between the breast cancer and control samples. PCA allows discriminating between control and 
cancer samples based on the differences existing between the bands that constitute each one of the 289 spectra. 
These differences between the bands of spectra indicate biochemical differences between samples. The selected 
region of 600-1800 cm-1 gave the best discrimination between the samples. Plot of the seventh, eighth and tenth 
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principal component is shown in Fig. 3. In this Fig. 3, each point represents a measured spectrum and the colour 
of the points indicates the official diagnosis of hospital. 

By applying another technique of multivariate analysis, as LDA, to our PCA result, allow us identify the 
two most natural groups separated by the dotted line shown in Fig. 3, which according to official diagnosis reported 
by hospitals, we could relate them to groups of breast cancer and control patients ie for our diagnosis, points to the 
left of the line define the region of cancer patients and right points define the region of the control patients. 

 
Fig 3. Scatter plot of the control and breast cancer serum samples. 

By observing Fig. 3, four of the 139 spectra from the cancer serum samples were misclassified as 
control ie 4 red points are in the region of control spectra (on the right the line) and 20 of the 150 spectra from 
the control serum samples were misclassified as breast cancer ie 20 blue points are in the region of breast cancer 
spectra (on the left the line). Therefore, breast cancer and control samples were correctly classified with 97 % 
sensitivity and 87 % specificity.  

Conclusion  
Preliminary results showed that SERS and PCA-LDA can be used to discriminate between breast 

cancer and control samples with high sensitivity and specificity, confirming that the main molecular differences 
were glutathione, tryptophan, carotene, and amide III.  
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Abstract 
We have developed three new osmium based photosensitizers for use in photodynamic therapy: 

OsH2dppn, OsH2IP, and OsH2B. They absorb in wavelengths ranging from 400 nm to 1000 nm. Strong 
resistance to photobleaching was observed for all three photosensitizers. In vitro cell kill was better or 
comparable to that of established photosensitizers. 

Keywords: Photodynamic therapy, photosensitizers, osmium, in vitro cell kill, photobleaching 

Introduction  
Historically, the main treatment modalities for cancer have been radiotherapy, chemotherapy, and 

surgery. Such approaches have led to improvements in survival, but there remains a need for new strategies to 
target cancers with unacceptably high recurrence rates. As cancer is one of the top causes of death in the 
developed world, it is necessary to step outside the traditional treatment approaches in order to expand the cancer 
treatment tool kit. Photodynamic therapy (PDT) is a minimally invasive and locally selective technique that uses 
light to activate a non-toxic photosensitizer (PS) to either become a cytotoxic compound or act as a catalyst to 
produce cytotoxic compounds capable of destroying malignant tissues.  

Porphyrin-derived PSs are among the oldest and most established compounds used in PDT therapy and 
have been approved for a wide range of primary or secondary cancer treatments, such as esophageal, lung, and 
endobronchial cancers (Huang, 2005). The disadvantages of porphyrin-derived PSs are that they have a non-
modifiable structure, are difficult to synthesize, have poor solubility in water, and produce severe skin sensitivity 
that can last for weeks (O’Connor et al., 2009).  

Given the limitations of porphyrin-derived PSs, other families of PSs have been developed to increase 
utility and decrease side effects in PDT-mediated treatments. We have previously published two novel 
ruthenium-based photosensitizers, TLD1411 and TLD1433, showing very favorable photochemical and 
biological properties (Fong et al., 2015; Shi et al., 2014). This paper presents pilot data pertaining to the 
effectiveness and versatility of photodynamic therapy (PDT) mediated by three novel osmium-based 
photosensitizers: OsH2IP, OsH2B, and OsH2dppn. 

Materials and Methods  
Photosensitizer Creation and Dilution 

In brief: OsH2IP was prepared by combining [1,10]phenanthroline[5,6]dione (525 mg, 2.5 mmol) with 
formaldehyde (0.243 mL of a 37% w/v solution, 3 mmol) and NH4OAc (3.85g, 50 mmol)); OsH2B was prepared 
by combining (NH4)2[OsCl6] or K2[OsCl6] (1.23 g, 2.5 mmol) with 2.1 eq. of 2,2’-biquinoline (1.28 g, 5 mmol) 
in ethylene glycol (15 mL); OsH2dppn was prepared by combining Os(biq)2Cl2 (0.1 mmol) and LL’ (0.1 mmol) 
in argon-purged ethylene glycol (3 mL). 

Unless otherwise stated, the working concentration of PS in water or media was prepared from a 2 mM 
stock diluted in 100% propylene glycol (Sigma W294004). 
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Absorption Spectra 
Optical absorption spectra covering 400 nm to 1000 nm were taken in a 1-cm path length quartz cuvette 

using a dual beam spectrophotometer (Cary 300 Bio UV-Visible Spectrophotometer, Varian Inc). The molar 
extinction coefficient conversion was calculated by dividing the absorption at each wavelength by the product of 
the cuvette path length (in cm) and the PS concentration (in M). 

 

Photobleaching 
The photobleaching rate was determined by exposing PSs to 525 nm light and measuring the relative 

decrease in absorption at 525 nm as a function of absorbed photons. Thus, the bleaching rates are independent of 
wavelength as long as the same electronic transitions are excited. Photobleaching was performed with a custom 
built 525 nm LED light source (Theralase TLD-3001) providing an irradiance between 100 and 150 mW cm-2. 
The absorption of each PS was recorded after radiant exposures of 1, 2, 5, 10, 20, 50, 100, and 200 J cm-2. The 
photobleaching rate was calculated by dividing the 525 nm absorption after photobleaching by the 525 nm 
absorption of the unexposed sample. 
 

Cell Culture and in vitro PDT 

Human bladder cancer cells (HT1376, ATCC #CRL-1472) were cultured in DMEM medium 
supplemented with 10% fetal bovine serum and streptomycin (5,000 µL mL-1) (Gibco, Invitrogen, CA, USA) 
and maintained at 37 °C in 5% CO2. All media used for culturing and plating cells contained phenol red, except 
media used during PDT. 

One day prior to PDT treatment, cells were plated in triplicate in 96-well plates at a density of 10,000 
cells per well. 

For PDT, cells were incubated with various concentrations of the PSs for four hours at 37°C in 5% CO2. 
After four hours, unbound PS was washed away using phenol red free media. Immediately afterwards, the cells 
were irradiated from below with 625 nm light for a total radiant exposure of 90 J cm-2 (60 mW cm-2) using a 
custom built 96 laser diode-array irradiator (TLD-3000, Theralase Inc) and incubated for 20 hours. Cell viability 
was measured using the Presto Blue Cell Viability assay (Invitrogen) according to the manufacturer’s protocol, 
with the readout obtained by a SpectroMax plate reader (Molecular Devices). 

Results  
OsH2dppn, OsH2IP, and OsH2B (Figure 1) exhibit light absorption from the tested range of 400 nm to 

1000 nm (Figure 2). The absorption spectra are similar due to the similarities of their electronic ground and 
excited states. 

 

 
Figure 1 – Chemical structures of OsH2B, OsH2IP, and OsH2dppn 
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Figure 2 – Absorption spectra of OsH2dppn, OsH2IP, and OsH2B. All three absorption spectra share 
a similar shape, with high absorption in the 400 nm range. A secondary peak is seen at 560 nm, with 
absorption detected between 600 nm to 900 nm. 

The resistance to photobleaching of the three PSs was tested by exposing each PS to 525 nm light 
(Figure 3). The absorption measurements were normalized to the unexposed PS absorption at 525 nm. All three 
photosensitizers had strong resistance to photobleaching, retaining greater than 75% absorption after full 
irradiation. OsH2B and Os2IP showed stronger photobleaching resistance than OsH2dppn. OsH2B and Os2IP 
retaining greater than 90% absorption capacity after exposure to 200 J cm-2. 

 

 
Figure 3 – Photobleaching of the three Os compounds in response to 525 nm light. OsH2IP (triangle) 
and OsH2B (square) show stronger resistance to photobleaching than OsH2dppn (circle). 

We compared OsH2dppn and OsH2IP HT1376 cell kill to that of TLD1433 (Figure 4) with 625 nm 
irradiation. The LD50, concentration at which 50% of the cells were killed due to the PDT effect was 18.6 ± 8.9 
µM for OsH2IP, 5.4 ± 1.3 µM for OsH2dppn, and 14.9 ± 3.3 µM for TLD1433. OsH2dppn had significantly 
better PDT-based cell kill than either OsH2IP or TLD1433 (p < 0.001). 
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Figure 4 – Cell kill of OsH2IP and OsH2dppn compared to ruthenium based photosensitizer 
TLD1433. OsH2dppn (triangles and dashed line) has a significantly better PDT effect than OsH2IP 
(circles and solid line) and TLD1433 (plus and dotted lines). 

Discussion  
The three newly created osmium-based PSs represent a novel family of PSs that will further expand the 

utility of PDT.  
The absorption spectra of the three PSs are very similar in shape, with differences in molar extinction 

coefficients at the shorter wavelengths. The structural differences between the three PSs do not appear to affect 
the energy of the transitions, but may have potential biological significance. The structural differences may 
influence preferential uptake, biological retention, and/or toxicity. The PSs are being tested in a wide range of 
clinically relevant biological contexts to see which modifications confer the most biological advantages. 

OsH2IP and OsH2B showed strong bleaching resistance, and their rates of photobleaching plateaued by 
the end of the light treatment (200 J cm-2). OsH2dppn showed stronger photobleaching that did not reach the 
plateau observed for OsH2IP and OsH2B. As photobleaching was normalized for absorption, this was not due to 
the increased absorption of OsH2dppn. 

The LD50 value measured for OsH2dppn was significantly lower than that measured for TLD1433 or 
OsH2IP. OsH2dppn was three times more potent than TLD1433, and four times better than OsH2IP. These 
findings further highlight the propensity of ruthenium and osmium photosensitizers to retain photophysical 
stability and robustness across a variety of chemical variations. Consequently, chemical differences can be 
exploited for different biological applications for the PSs. 
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Abstract 

Leishmaniasis is a disease of great relevance to public health, in which the is Leishmania braziliensis 
one of its etiologic agents. The treatment is done by administration of drugs considered toxic, expensive and 
inefficient to various Leishmania species and for that reason, further studies have been required to reduce the 
unwanted effects of treatment. Photodynamic therapy (PDT) is one of the said techniques to be promising in the 
treatment of numerous parasitic diseases, so the aim of this study was to evaluate the effects of PDT in the 
interaction of Leishmania braziliensis with J774 macrophages, using as a photosensitizer, methylene blue at a 
concentration of 12.5µg / mL associated with the laser (λ = 660 nm, 40 mW, 8.4 J/cm2). The tests were 
performed in triplicate, and samples were divided into four groups: control group, Photosensitizer Group, Laser 
Group, PDT Group. The samples were analyzed by optical microscopy through identification and counting of 
macrophages infected and uninfected. Statistical analysis was performed using ANOVA with Tukey's post-test, 
p <0.05. After analyzing the interaction tests it was observed that infection of macrophages in the PDT group 
had a lower rate of infection than the control with a significance of p <0.0339 to 24 hours p <0.0181 at 48 hours. 
Thus, it is concluded that PDT is able to stimulate the immune response of the system play a synergistic role in 
reducing the rate of infection by Leishmania braziliensis. 

Keywords:  PDT; Leishmania braziliensis; Macrophages J774. 

Introduction  
Leishmaniasis is a worldwide public health problem, an old zoonotic disease transmitted by blood-

sucking insects of females and 21 caused by Leishmania species belonging to Trypanosomatídae1 family. On a 
global scale, approximately 350 million people live in areas characterized by active transmission of Leishmania, 
with 14 million people being directly affected by disease2. Prevention and control are based on the early 
diagnosis and treatment, vector control, disease surveillance, and also in education of the Community3. 

The spectrum may be subclinical infection (not apparent), located (skin lesions), and disseminated 
(mucocutaneous and visceral) and depends on the immune status of the host, parasite, and inflamatória4 immune 
response. For entering host cells to differentiate and infect them successfully, the parasite works by interfering 
with cell death and immune response through changes in the phagolysosome maturation process and modulating 
the production of cytokines and chemokines5. 

Leishmania spp. immunomodulatory has developed different strategies that are essential for the 
establishment of infection and understand mechanisms associated with these immune evasion and progression of 
the disease is essential for the development of  therapies new 4. 

Pharmacological treatments for leishmaniasis have not yet presented clinical outcomes desirable 
because of its low efficacy, toxicity and drug resistance. Unlike conventional medicines that act only on a target 
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photosensitizers act via the production of singlet oxygen and reactive oxygen species6. Thus, the photodynamic 
therapy may induce damage to the molecules that lead to the loss of appropriate biological functionality, leading 
to inactivation of the parasite.  

Based on existing information about the efficacy of PDT against viruses, fungi, bacteria and protozoa8,9, 
mainly acting on their membranes or internal structures associated with the chemical action of these 
photosensitizers have Trypanosomatids, it is believed that this novel approach, also is effective against 
Leishmania braziliensis. 

Such considerations coupled with the need for new therapeutic alternatives justify the efforts and 
studies aimed at the treatment of leishmaniasis. Therefore, the aim of this study was to evaluate the effects of 
photodynamic therapy against Leishmania braziliensis, in vitro, using as a photosensitizer methylene blue (12.5 
µg/ml) associated with the laser (λ = 660 ηm, 40 mW, 8.4 J/cm2; CW). 

Material and Methods 
The strain of Leishmania braziliensis (MHOM / BR / 01BA788) obtained from Imunoparasitology 

laboratory of the FIOCRUZ-BAHIA, was cultured in Warren medium supplemented with 10% fetal bovine 
serum inactivated (Cripion, Brazil), L-glutamine 2 mM, penicillin 100 U / ml and streptomycin 100 U / ml 
(Sigma, USA) at 23 ° C. The J774 macrophages were cultured in DMEM culture medium (Sigma, USA) 
supplemented with 10% fetal bovine serum (Sigma, USA) in CO2 incubator with 5% CO2 at 37 ° C. The 
passages were performed every 72 hours. 

It was set up four experimental groups: Negative control (the interaction macrophage with Leishmania 
was disclaims any treatment); Photosensitizer group (it was treated only with methylene blue); Laser group (it 
was treated only with light); PDT group (photodynamic therapy has been performed) according to the table 
below. The tests were performed in triplicate. 

Table 1: Experimental groups 

 Control  Laser Photosensitizer         PDT  
Compound - - + + 

Light - + - + 

Laser was used according to the parameters as shown in table 2 (Twin Flex ©, MMOptics, São Carlos, 
São Paulo, Brazil), with pre-irradiation time of five minutes. The compound was used methylene blue at a 
concentration of 12.5µg /mL (Formula Laboratory, Salvador, Bahia, Brazil) and stored at 4 ° C and protected 
from light. 

Table 2: Laser Parameters 

Parameters 
 

LASER 

Wavelength  (nm) 
Mode 
Spot of the probe (mm²) 
Power Output (W) 
Exposure Time (s, per session) 
Energy density (J/cm2) 

660 
CW 

4 
0.04 
300 
8,4 

The concentration of macrophages used in the experiment was 3x105 cells / well, were cultured in 
complete DMEM medium. After 2 hours of incubation, Leishmania braziliensis promastigotes were added in 
concentration 3x106 therefore the proportion of parasite / macrophage was 10: 1. Time macrophage infection 
was 24 hours. The treatment was performed and evaluated at 24 and 48 hours. The evaluation was conducted by 
counting the macrophages infected and not infected with Leishmania braziliensis determined in five random 
fields. The infection rate is calculated by taking as the numerator the number of infected macrophages and as the 
denominator the total number of macrophages. Statistical analysis was performed using GraphPad PRISM® 
version 5.0 software using ANOVA with post Tukey test, being considered statistically significant p values 
<0.05. 
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Results   

The results in the evaluation of the rate of infection of Leishmania braziliensis, are shown in Table 3, in 
periods of 24 and 48 hours respectively, and in graphs 1 and 2, with the distribution of infected and uninfected 
macrophages in the same periods. 

Table 1: Distribution of infected and uninfected macrophages in the various experimental groups in the evaluation periods of 
24 and 48 hours. 

 Infected macrophages Uninfected macrophages 
  24 Hours 48 Hours Total  24 Hours 48 Hours Total  

Control 84,75 54,5 139,25 28,25 45 73,25 
Laser 53 66,3 119,3 23,3 80,3 103,6 

Compound 87,7 80,5 168,2 90,7 105 195,7 
PDT 78 75 153 174 162 336 

 
 

 
Figure 1: Infection rate assessed in the various experimental groups in the 24-hour evaluation period. 

 

 
Figure 2: Infection rate assessed in the various experimental groups in the 48-hour evaluation period. 

Regarding these results in the 24-hour evaluation period, it was observed a reduction in the average 
infection rate in photosensitizer groups and Laser compared to the control group, however this reduction was not 
statistically significant. 

The photosensitizer group compared with the control group showed no statistically significant 
difference in the number of infected and uninfected macrophages by Leishmania braziliensis. There were also no 
significant differences when comparing the same photosensitizer group with the Laser group, or the PDT group. 

The laser group compared with the others following groups (control group, photosensitizer group and 
PDT group), did not show statistically significant differences in infection rate of Leishmania braziliensis. 
However, when the PDT group is compared with the control group, demonstrated reduction in the rate of 
infection, where the PDT group had a higher number of uninfected macrophages, which was statistically 
significant (p <0.0339). 

For the 48 hours period there was a confirmation of the results found in 24-hour period. Despite the 
reduction in the infection rate in photosensitizer and laser group compared to the control group, this reduction 
has not demonstrated statistical significance. Statistically significant difference was only observed when 
comparing the PDT group with the control group, in this case, the PDT group showed lower infection rate (p 
<0.0181). 
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Discussion  
The use of phenothiazine dyes to act as photosensitizers after irradiation with visible light, has been 

demonstrated in various studies, but the results of antiparasitic photodynamic therapy are different according to 
the conditions of the cell (density, medium, kind of parasite, species, physiological state), a photosensitizer 
(concentration, incubation time, exposure time) and light (energy density, wavelength, power density, and other 
parameters) 10 

According to Chan, and Lai (2003) 11, it is obvious that the antimicrobial effect is also dependent on the 
wavelength. Regarding phenothiazines or porphyrins, there is still an effective light absorption for wavelengths 
greater than 600nm12 therefore in this study was used as the light source a light emitting diode Laser ʎ660nm, 
since Laser wavelength is the maximum absorption of the dye used. 

The results of this study, it was observed a reduction in the number of macrophages infected by 
Leishmania braziliensis in the laser group compared to the control group in both 24-hour period as in 48 hours, 
however this reduction was not statistically significant. Previous study13 shows that there is increased activity of 
macrophages with laser action, and the photobiomodulation mechanism attributed to the activation of 
components of the mitochondrial respiratory chain. Cytochrome C oxidase is a primary photorreceptor of light in 
the red to near infrared spectrum, resulting in the initiation of a signaling cascade, an increase in the production 
of ATP 14. In the present study, macrophages appear to react to an increase in ATP level resulting from 
irradiation of the laser, an increase of their phagocytic activity. 

Relation to photosensitizer used in the present study, methylene blue, exhibits high light absorption in 
the red region, the necessary characteristic of compounds effective in PDT due to greater penetration of this 
radiation through biological tissues. It is accepted in medical practice, it is relatively inexpensive, widely 
available, well tolerated and non-toxic with antimicrobial ability against different microorganisms including 
viruses, bacteria and fungi 15,16. Furthermore, it is well known that the combination of methylene blue and 
different light sources such as Light Emitting Diodes (LED) or low power lasers are effective against prokaryotic 
and eukaryotic cells 17. 

In the present study, the photosensitizer group demonstrated that methylene blue, in the test 
concentration, reduces the number of infected macrophages compared to the control group, although no 
statistical significance in both the 24 hour period as at 48 hours. This may be related to the reduction in ATP 
promoted by changes generated by the cell membrane. These changes and reductions in ATP synthesis, probably 
involving acceptor chain protein elétrons18. 

Methylene blue associated with light in PDT group compared with the control group, showed a 
reduction in the rate of infection, where the PDT group had a higher number of uninfected macrophages, which 
was statistically significant in both periods of 24 hours (p <0.0339) as 48 hours (p <0.0181). It was observed that 
with the addition of light that effect in inhibiting capacity of cell infection is even more pronounced as compared 
to control. 

Thus, this study has shown that photodynamic action of macrophages increased resistance to the 
infection process, or in a further application of PDT leishmanial lesions in this effect would be beneficial to the 
patient. 

Conclusion  
Photodynamic therapy is able to increase the resistance of the macrophages to the infectious process in 

Leishmania braziliensis by changes in infection rate. 
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Summary 
Infantile hemangioma (IH) is the most common vascular tumor of childhood, affecting about 5% of all 

infants. This tumor can cause severe comlications, such as ulceration or bleeding. Various methods for treating 
infant hemangiomas have been documented, including wait and see policy, laser therapy, surgery and drug 
therapy, especially propanolol. Systemic treatment is effective, however it  takes a long time and can cause 
serious side effects. Laser treatment of infantile hemangiomas remains controversial, however superficial 
hemangiomas treatment with PDL laser demonstrates succsessful outcomes.   

Introduction 
Infantile hemangioma (IH) is the most common vascular tumor of infancy. (1,2) Most lessions of 

hemangioma grows during the first year of life, and then involute with minimal consequence. A minority of 
them can be disfiguring, functionally significant and life-threatening.(3) Risk factors include prematurity, 
multiple gestation, increased maternal age, and chorionic villus sampling. (4) 

In most instances, hemangiomas can be diagnosed based on history and physical examination (5) 
Current treatment methods of infantile hemangiomas mainly include observation, drug therapy, laser therapy and 
surgery. The treatment of hemangiomas is dependent on the various stages of growth. (6) Laser treatment of 
childhood hemangiomas remains controversial, however pulsed dye laser (PDL) with pressing method  has 
reportedly achieved excellent results when used on IH. (7-11) The main disadvantage of pulsed dye laser is that 
requires a large number of procedures. According to the authors, the mean number of procedures is between 5 to 
13. (12) 

Materials And Methods 
A retrospective study analyses  34 patient in the period of  2014-2015 with median age of 2.0 months. 

All patients were treated with pulsed dye laser (Candela Perfecta 595-nm handpiece attachment 7 mm PL). We 
compressed the hemangioma with handpiece attachment glass. 

 
Figure 1. Candela Perfecta 595-nm handpiece attachments 7mm and 7 mm PL 

All selected patients had a confident clinical diagnosis and indication for treatment. Problematic sites 
on body were the most important indications for laser therapy. One hour prior to procedure, topical anesthetic is 
applied on lesion area. For the treatment of IH used PDL settings of 9.0-10.5 J/cm2, 7-mm spot size and 0,45-
1,5ms pulse width. Compression method used in order to achieve the deeper layers of the hemangioma. The 
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patients were treated with  one month intervals. Pre- and post-treatment photographies were compared.  The 
parents of the patients were informed about possible risks of laser therapy. 

Results  
Thirty-four patients with hemangiomas treated with PDL 7mm PL were evaluated. In our patient group 

25 (70%) was female and 9 (30%) male. The mean number of treatement was 2,45 ± 0.86. Success treatment 
were noted for 29 (85%) patients.  Eight (24%) hemangiomas demonstrated complete clearance. Sixteen (47%) 
hemangiomas demonstrated changes in color, 16 (47%) significant decrease in thickness and 17 (50%) in lession 
area. Three (9%) patients had no/minimal changes of hemangioma. Five (15%) patients had significant grow and 
unsuccsessful results after treatment. No scarring, atrophy was noted.  

a    b    c  
Figure 2. Patient with hemangioma after one PDL procedure (a), after two procedure (b), result of the treatment (c). 

Conclusions 
Early treatment with the 595-nm PDL can safely and effectively diminish proliferative growth and 

hasten involution phase of superficial infantile hemangiomas, (13) but PDL’s has minimal effect on deep 
hemangiomas.  

Our results suggest that, depending on the treatment indication, treatment with PDL with hemangioma 
compression method with longer treatment intervals may be recommended as first-line therapy for superficial 
IH. However, for deeper lesions, 2-week treatment intervals can help minimize regrowth beetween treatment 
sessions. Deeper than 2mm lessions, combined laser therapy, systemic therapy is obligatory.(9,13,14) Improper 
patient visits also can influence bad or minimal results. In conclusion, this study demonstates that treatment with 
PDL with tumor compression method in the early treatment of hemangiomas has more successful, promising 
results and relatively few adverse cases. Early treatment with pulsed day laser using 7mm PL handpiece 
attachment helps to avoid side affects and long term treatment of systemic therapy and helps reduce 
hemangiomas treatment frequency. This local well-tolareted therapy may be useful alternative  in infantile 
hemangiomas treatment.  
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Abstract 
Background: The low-level laser therapy (LLLT -Low Level Laser Therapy) has been described as a 

treatment alternative at different inflammatory, degenerative, tissue repair, cell proliferation, among others 
processes; mainly for not being invasive. Different cell types has been used to establish the mechanism of laser 
action when applied in vitro or in vivo. Recent studies propose the clarification of cell behavior and possible 
changes that occur when cells of central nervous system are submitted to irradiation with low-level laser, in 
different wavelength. Purpose: The objective of this work was to analyse the behavior of glial cell, when 
submitted to low level laser treatment. Materials and Methods: To evaluate the viability, glial cells 9L/lacZ 
(rats gliossarcoma), the cells were irradiated with diode laser λ 830 nm, 40 mW, 300 Hz at the fluencies of 0.5; 
1.0; 1.5; 2.0; 2.5 e 3.0 J. As all death positive control group due to was incubated with 10 mg/mL of 
Staurosporine. To evaluate the occurrence of cell death, after 24 hours of irradiation the cells was marked with 
Annexin V and Propidium Iodide. The analyze was made with the aid of fluorescence microscopy. Results: The 
results indicate the absence of significant cell death with employed laser parameters, when compared with the 
groups not irradiated and incubated with Staurosporine, which is an inductor of cell death per apoptosis. 
Discussion and Conclusion: The change on the fluency did not result impairment on cell viability with 
apoptotic or necrotic framework.  

Keywords: low-level laser, neuron cell, glia, diode laser. 

Introduction  
The low level laser therapy (LLLT -Low Level Laser Therapy) has been described as an alternative 

treatment for various inflammatory, degenerative processes, tissue repair, cellular proliferation, among others; 
mainly because it is not invasive. Studies with different cell extracts were carried out to establish laser action 
mechanisms when applied in vitro or in vivo, since the 90s currently, research advances applying LLLT on cells 
of the central nervous system, with the aim to seek benefits of this therapy in neurological disorders such as 
Alzheimer's, stroke, ischemia, epilepsy, among others. As LLLT is a non-invasive therapy, its use in transcranial 
applications have been studied in the auxiliary immediate treatment in cases of head injury, where there is a 
rapid degeneration of central nervous system cells, causing a rapid irreversible cell death. Scientific research is 
intense in seeking to establish the best result of LLLT in biological processes, facing the different fluence, 
wavelength and exposure time. Given the different results found in the bibliography, the aim of this study was to 
analyze the behavior of glial cells when subjected to laser treatment of low intensity. 

Materials and Methods 
1.1 Cell culture: The cells used in this study were glial cells; 9L / lacZ - ATCC rat gliosarcoma. The cells were 
thawed and cultured in DMEM high glucose (90 mL) with fetal bovine serum (10 mL) and streptomycin 
antibiotics (1mL). After a seven day culture in an incubator at 37oC, 5% CO2, cells were trypsinized (0.25% 
trypsin), proceeded to centrifugation of cells and resuspend of the pellet with 2 ml of cell culture medium. An 
aliquot of 10 uL of the cell suspension was withdrawn an  stained with Trypan Blue 10 µL than this was 
transferred to an automatic counter Countess FL II Automated Cell Counter (Thermo Fischer Scientific Inc.) to 
check the amount of viable cells. The automatic counter will provide the amount of viable cells, and this 
information is initially being adopted to the amount of cells to be placed in each well to be irradiated. Cells were 
cultured in 96 wells plate at the concentration of 1.23 x 105 cells / well, interleaved manner, so that there is 
spacing between each line and the well between them. The culture was maintained in an incubator at 37 ° C and 
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an atmosphere of 5% CO2, for cell adhesion. The wells were divided into 07 groups, (G1) control; (G2) 
staurosporine; (G3) 0.5 J; (G4) 1.0 J; (G5) 1.5 J; (G6) 2.0 J; (G7) 2.5 J; (G8) 3.0  J. Each group consists of three 
wells. 

1.2 Low level laser: The equipment used for this study was ArGaAl a diode with wavelength (λ) 830 nm, 40 
mW power, modulated at 300 Hz frequency, diameter 3 mm beam and beam divergence of 20 degrees 
(Kondortech®) . The energy used was 0.5; 1.0; 1.5; 2.0; 2.5 and 3.0 Joules, in the respective irradiation times 12; 
25; 37; 50; 62 and 75 seconds, being applied in triplicate. The irradiation of the cells occurred 24 hours after 
plating. The plate was kept in the dark throughout the protocol and LLLT occurred in the dark in order to avoid 
interference from other light sources; the probe of the equipment was kept in contact with the plate in the lower 
portion of the well containing the cells. 

1.3 Annexin V and Propidium Iodide: To evaluate the action of LLLT in the death process cellular in glial cells, 
we used Annexin V colorimetric assay (Vybrant® Apoptosis Assay Kit # 6, Life Technology) at a concentration 
of  5%,  incubation period of 15 minutes; 24 hours after irradiation. Also, we use the marking cell nucleus with 
propidium iodide, at a concentration of 1% , in order to distinguish apoptotic cells from necrotic cells. As 
apoptosis control, we used to staurosporine, the concentration of 5%. Reading and obtain the images was made 
in fluorescence microscope (Leica DMLB) 

Statistical Analysis 
The results of this work will be in triplicate; statistically analyzed by nonparametric test by ANOVA at 

5% significance level. 

 Results and Discussion 
The results of this study showed that in the case where energies of   0.5, 1.0 J were did not lead the cells 

to neither apoptosis nor necrosis, in a similar behavior observed in the control group (figure1). For the energies 
of 1.5; 2.0; 2.5 and 3.0 Joules the LLLT promoted rare cells in apoptosis and necrosis. There was no significant 
difference (p <0.05%) between groups (figure 2). The results of the different studies show that the major Laser 
action mechanisms in the cell is the  increased synthesis of ATP (adenosine triphosphate), thus enhancing 
cellular respiration and therefore the efficiency of all cellular mechanisms involved in cell viability [1]. The 
action of the biomodulator LLLT can be characterized by increased cell proliferation [2]. Other studies claim 
that after the laser irradiation in the nervous system cells, there is a transmission of neural information through 
modulation of ion channels, either by direct action on cell photoreceptors (Cytochrome c oxidase) and by the 
indirect action through modulating enzymes. The occurrence of cellular ATP elevation 10 minutes after 
irradiation of 0.05 J / cm2 in a culture of neuronal cells compared to the same untreated culture has been 
demonstrated experimentally [1]. In the present study, we have not observed any cellular ATP increase. 
Research works report the association  of  LLLT with the implantation of stem cells in the repair of injuries in 
the central nervous system, and  these works have  shown  the proliferation of mesenchymal stem cells at doses 
of  0.5 and 1.0 J / cm2 [3]. The results obtained in our work corroborate this, since the expression of cell death 
did not occur when the 9L / LacZ cells were irradiated with the same energy level. The cell cultures of the G5 
groups; G6; G7 and G8 irradiated with the energy of 1.5, 2.0, 2.5 and 3.0 J presented, some rare apoptotic and 
necrotic cells in this experiment. Studies performed with the energy deposition greater than 3.0 J showed 
increased apoptosis within 24 hours after irradiation [4]. Sharma [5], using energy between 0.03 - 30 J showed 
that the low dosages caused significant increase in:  ATP, in the mitochondrial membrane potential, induction of 
reactive oxygen specie. This three effects are beneficial to the cells. At higher energies however, the increase on 
those three effects is so pronounced is harmful to the cell. Brain stimulation with LLLT can modulate the 
neurobiological function and induce a neurotherapeutic effect in a non-destructive and non-thermal way. The 
action of LLLT in Cytochrome oxidase neuronal cell increases neuronal physiology [6]. Phototherapy controls 
brain damage, preventing neuronal death and astrogliosis [7]. In the present study the choice of laser wavelength 
of 830 nm was based on the study developed by Mochizuki-Oda [8], which showed that this wavelength being 
better penetration into the nervous tissue. It is not expected that laser switching frequency used in this 
experiment has a stress promoter effect on 9L / LacZ cells. Literature brings no consensus on the influence of 
laser switching frequency in the temperature increase in the irradiated tissue [9]. Other authors [10] have shown 
that the pulsed mode is the most effective application method to protect cells in frames of recent head trauma. 
This was not considered in this experimental protocol, but the authors suggest the topic of energy delivery mode 
as a subject for future studies.  
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Figure 1. Evaluation of cell death following LLLT. Cells 9L / lacZ, were stained with Annexin V / propidium iodide 24 hours 
after irradiation. There is a higher dosages the presence of a few cells undergoing apoptosis (Annexin V positive) when 
compared to the Staurosporine control. 
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Figure 2. Apoptosis analysis of the results in cells 9L / lacZ irradiated at different energies. The medium was 
obtained after counting 100 cells per treatment. 

Conclusion 
It is still necessary to proceed with the studies in order to understand the exact role of LLLT in neuronal 

cell, whereas a biomoduladora activity in this cell model is promising as a treatment for numerous diseases that 
affect the central nervous system, and clarify what is the threshold of LLLT, which can lead to nerve cell death; 
resulting as a consequence irreparable damage to the central nervous tissue as delicate. 
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FIAT LUX   (GENESIS 1:3) 
 
Abe Baruchin, MD 
University of Ben-Gurion, Faculty of Health Sciences ,Beersheba,, Israel 
 
The power of light to heal has been known from ancient times. In fact all major civilizations recognized the 
importance of light in healing.  
The Assyrians, Babylonians and Egyptians all practised therapeutic sun-bathing.  
The Greek city of Heliopolis (which means 'City of the Sun') was renowned for its healing temples and light 
rooms.The windows were covered with specially dyed cloths and the different colors were believed to have 
different healing powers.Along  history, sun was considered a source of life. Indeed, it was often elevated to 
the status of a god and men believed in the healing powers of its rays. All over the world evidence has been 
found of cults worshipping sun-gods. but the records are mostly anecdotal. Many believed that the therapeutic 
effect was due to the red light and the heat of the sun. At that time, there was no notion of ultraviolet (UV) rays, 
which were not discovered until 1801(by Johann Ritter).With the decline of the Roman Empire, heliotherapy 
disappeared.In the Dark Ages and with the spread of Christianity, medicine andcreating a situation where 
epidemics of cholera plague and smallpox could easily break out. Also, attention to the body and display of 
nakedness was considered sinful. All baths disappeared from houses and public bath houses were closed 
hygiene declined.Nevertheless,sunlight therapy has a habit of being discovered and then falling from favor, 
when this happens it disappears almost without trace, sometimes for hundreds of years. It was very popular at 
the beginning of the 20th century, but has since seen a dramatic reversal in its fortunes with the result that a 
great deal of knowledge about the healing powers of sunlight has been ignored or forgotten. Modern 
photomedicine started about 100 years ago with the publication (1899) of Niels Ryberg Finsen (1860-1904) in 
which he described the treatment of lupus vulgaris by ultraviolet radiation This initiated an emphatic rebirth of 
light therapy In that year he established a sun garden in Copenhagen where his patients could sunbathe 
completely naked later on changed over to the use of artificial light sources. After discovering that the 
ultraviolet part of the sunlight spectrum had a beneficial influence on the human body. In 1903, one year before 
his death, he received the Nobel Prize for Medicine. Nowadays, after a century of development, more 
sophisticated lamps are available for prophylactic and therapeutic purposes. Low level laser therapy (LLLT), 
also known as photobiomodulation, came into being in its modern form soon after the invention of  the ruby 
laser in 1960, and the helium–neon (HeNe) laser in 1961. In 1965, shortly after the first working lasers had 
been developed, Professor Endre Mester of Semmelweis University in Budapest, Hungary launched pioneering 
research using laser light. In 1971, his first paper was published reporting that laser light was effective for 
healing wounds. LLLT has now developed into a therapeutic procedure that is used in three main ways: to 
reduce inflammation, edema, and chronic joint disorders to promote healing of wounds, deeper tissues, and 
nerves; and to treat neurological disorders and pain. The visible range of optical radiation is now also used in 
prevention and therapy of a number of diseases and conditions .e.g., Phototherapy for hyperbilirubinemia, 
Phototherapy for winter depression(SAD), the jetlag syndrome and the shift-worker syndrome, Photodynamic 
therapy with red light. Low level laser light was the forerunner to the advent of LED (light emitting diodes) light. 
The use of laser light revolutionized areas of medical surgery. Professor Tiina Karu, a world-leader in both low 
level laser and LED research. She states that LED light is “… now used widely and successfully in clinical 
practice.” She also states that LEDs are equivalent to low level lasers except possibly in “deeper tissue layers”. 
Dr. Harry Whelan, head of the NASA-sponsored research, stated: “NASA developed LEDs to offer an effective 
alternative to lasers Research by Dr. Whelan’s team indicates the amazing potential for LED light therapy to 
alleviate suffering for both humans and animals with difficult-to-treat eye problems. After injecting methanol 
(known to cause blindness) in rats, only three brief treatments were sufficient to reverse the damage. The 
research also highlights the potential for LED treatment to stimulate the repair of nerves that are known to be 
notoriously hard to heal. The past 3 decades has seen an increase of publications concerning photobiological 
research and photomedicine; this reflects the expan  
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Optical therapeutics is an emerging biomedical field with various applications 
ranging from precise laser tissue ablation and surgery to photobiomodulation 
(PBM). While the PBM field has become known largely as laser (or light) therapy, it 
is also known as low-level laser (or light) therapy, low-power laser therapy, 
biostimulation and cold laser. Recently, there has been a significantly increased 
use of visible and near-infrared emission produced by coherent (lasers) and 
incoherent (intense pulsed light, light-emitted diodes, or broad-band) light sources 
employed in the PBM areas of dermatology, ophthalmology, dentistry, neurology 
and cancer therapy. Numerous in-vitro, in-vivo animal models, and randomized 
controlled clinical studies focused on specific indications for use of laser/light 
sources with specific parameters have been conducted and published. However, 
despite many positive reports from these models and clinical studies, the efficacy 
of laser therapy remains controversial because fundamental light-cell and light-
tissue interaction mechanisms are still not completely understood for specific 
therapeutic indications for use. Moreover, the efficacy of laser therapy is a 
multivariable characteristic depending on critical parameters of both the laser 
source (radiation dose, wavelength, timescale and beam characteristics) and tissue 
(absorption, scattering and penetration depth). This presentation aims to discuss 
how these critical laser radiation dosimetric and tissue characteristics alter PBM 
interactions with cells and tissues. It will also discuss the impact of these PBM 
interactions, defined by the key laser and tissue characterizes, on the safety and 
efficacy of some novel optical therapeutic technologies and medical devices. 
 
 



TELELAP ALF-X, THE NEW EUROPEAN TELESURGICAL SYSTEM WITH 
FORCE FEEDBACK 
 
M. Stark, MD 
The New European Surgical Academy 
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Objective   A new European telesurgical system was developed. This system 
combines the advantages of laparotomy and endoscopy, providing force feedback 
although working endoscopically.  Among its features are eye tracking system, 
unlimited access to the patient throughout surgery, working from all sides and 
angles like trans-douglas, and the possibility to use any surgical endoscopic 
equipment including laser.   Methods and procedures   In order to assess the 
validity of this system, experimental preclinical procedures in various surgical fields 
were performed followed by clinical applications at the Gemelli university hospital in 
Rome.   Pre-clinical studies: Results   Pre-clinical studies took place in the 
Veterinary Hospital in Lodi.  Operation time for total nephrectomy of 70 minutes in 
the first case, was reduced to 18 minutes in the 10th case.  Average time for 
cholecystectomy was 31.75 minutes (30-35), compared to 91 minutes in a 
conventional system, probably due to the existing force-feedback which gives 
confidence to the surgeon. Similar results were shown by partial nephrectomy – 
115 (110-120) vs. 140 minutes.   Clinical studies: Results 
10 ovarian cysts were enucleated using the Telelap Alf-x system at the Catholic 
University of Sacred Heart, Rome Italy.  Median operation time was 46.3 min, and 
the postoperative follow-up was uneventful.  80 women had hysterectomies using 
the new system, including oncological cases.  Feasibility and safety of 
hysterectomy for benign and malignant disease was shown. 
Conclusions   This system proved to be efficient and reliable. No single failure 
occurred and no technical problem occurred. Its use and further development 
promise added value to the traditional endoscopic operations. 
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Background. Sutures remain the standard peripheral nerve repair technique; 
however, significant postoperative complications can occur. Photochemical-tissue 
bonding (PTB) using chitosan adhesive films incorporating rose bengal (RB) is a 
new nerve-repair device that removes the need for sutures.  
Purpose. Experiments were conducted to assess the degradation profile of the 
chitosan adhesive which was applied to complete median nerves anastomoses 
using the PBT sutureless device.  
Material and Methods. Fifty rats were arranged into three groups: RB-chitosan 
adhesives-repair, end-to-end epineural suture-repair (surgical standard) and sham 
laser-irradiated control. Groups were compared through histological assessment, 
electrophysiological recordings and grip motor strength. The degradation profile of 
the adhesive was assessed in vivo, adding lysozyme inside it with the scope of 
accelerating the degradation rate.  
Results. Three months post-operatively, repaired nerves with RB-chitosan 
adhesive displayed better results than suture-repair nerves. Functionally, RB-
chitosan adhesive was associated with a quicker and more pronounced recovery of 
grip force when compared to the suture-repair. The lysozyme loaded films 
degraded 21% after 4 weeks implantation in rats while control films (without 
lysozyme) had only 7% mass loss. Capillary electrophoresis and mass 
spectroscopy showed that chitosan degraded into a broad range of polymeric and 
oligomeric products, showing that the laser had no significant effect on lysozyme 
degradation activity.  
Discussion and Conclusion. This study demonstrated that incorporating lysozyme 
in the bioadhesive is a viable technique for tailoring the degradation and that the 
RB-chitosan adhesive is effective in nerve repair regeneration, offering a number of 
advantages to the standard suture approach.  
  



MY PATIENTS, MY TEACHERS 
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As physicians, we go through a rigorous training throughout the medical school and 
then residency/fellowship training programs. Practice of medicine is always 
evolving and we continue to learn through various methods; reading, attending 
conference, workshops, etc. In our everyday practice, we also learn from our 
patients. They teach us how o become a humane healer, be socially responsible, 
not only diagnose and treat the disease but treat the "patient" itself by reassuring 
them. They become our real teachers when we encounter a complication and/or 
side effect. We learn from these even when we did not do anything wrong and did 
not deviate from "standard of care". In this presentation, we will present and 
discuss a few examples from my personal experience and show how these 
patients taught me to use lasers and become a caring physician. 
  



A NOVEL FAMILY OF OSMIUM COMPLEX PHOTOSENSITIZERS FOR MULTI-
WAVELENGTH PDT 
 
Savo Lazic, Pavel Kaspler, Yaxal Arenas, Ge Shi, Robie Hennigar, Sarah 
Forward, Arkady Mandel, Sherri A. McFarland, and Lothar Lilge 
Theralase Inc, Toronto, Ontario, Canada; Department Of Medical Biophysics, 
University of Toronto, Ontario, Canada; Department of Chemistry, Acadia 
University, Nova Scotia, Canada 
 
PDT combines light, oxygen, and a photosensitizer to cause the accumulation of 
cytotoxic reactive oxygen species (ROS) resulting in spatially controlled cell death. 
To fully realize the potential of photodynamic therapy (PDT), photosensitizers with 
favourable physical, chemical, and biological properties are required to achieve 
maximum selectivity and efficacy. Here, we report on three small (< 2kD) 
photosensitizers from a family of tunable Os(II) biquinoline-based coordination 
complexes: [Os(biq)2(IP)]2+ (OsH2IP), Os(biq)2(phen)]2+ (OsH2B), and 
Os(biq)2(dppn)]2+ (OsH2dppn). These photosensitizers absorb light at wavelengths 
throughout the green, red, and near infrared. Dissolved photosensitizers were 
optically stable for two weeks at 4℃ and showed resistance to photobleaching. In 
vitro PDT using these three photosensitizers was successful across multiple cell 
lines in the green, red, and near infrared wavelengths. Maximum tolerated dose 
evaluation in a murine model showed the least toxicity for OsH2dppn, followed by 
OsH2IP and OsH2B. In vivo efficacy was tested in the subcutaneous mouse 
immunogenic CT26.CL25 tumor model for OsH2IP. The photosensitizer was 
injected intratumorally, followed by light delivery (600 J·cm-2, 808 nm) four hours 
later. This PDT treatment caused complete remission of the tumor, and the mice 
were tumor-free for over 12 months. An important observation was that near 
infrared PDT resulted in 100% protection against re-challenge with the CT26.CL25 
cancer cells if reinjected 20 days after the initial treatment. These findings suggest 
that this family of osmium-based photosensitizers are potent PDT agents for the 
oncological treatment of solid tumors. 
  



EFFECTS OF CHLORPROMAZINE MODIFIED BY EXPOSURE TO LASER 
RADIATION ON RABBIT EYES PSEUDOTUMORAL TISSUES 

Ruxandra Angela Pirvulescu1,2,*, Tatiana Tozar3, Mariana Costache1,2, 
C.Tucureanu4, Alina Popa Cherecheanu 1,2 
1University Emergency Hospital, Bucharest, Romania 
2University of Medicine and Pharmacy “Carol Davila”, Bucharest, Romania 
3National Inst. for Lasers, Plasma and Radiation Physics, Magurele, Romania 
4Cantacuzino Institute, Bucharest, Romania 
 

Background:Multiple drug resistance (MDR) is a common medical issue, acquired 
by microorganisms and tumors. An important problem is to find solutions to 
efficiently fight MDR. One of them seems to be the modification of non-antibiotics 
by exposure to laser radiation and the application of the obtained photoproducts on 
biological targets which presents MDR effects. 
Purpose:The paper aims to demonstrate that modified Chlorpromazine (CPZ) by 
exposure to UV laser radiation may be effective in treating pseudotumors produced 
on rabbit eyes. 
Materials and Methods:CPZ solutions of different concentrations were exposed to 
UV laser radiation emitted at 266 nm. The modified solutions were applied on 
pseudotumoral tissues produced on rabbit eyes: 5 rabbits (10 eyes), in which the 
pseudotumoral tissues were not infected, and 6 rabbits (12 eyes), in which 
pseudotumoral tissues were infected with Staphylococcus aureus methicillin 
resistant strain. 
Results:The results have shown that for uninfected pseudotumoral tissues, CPZ 
exposed to laser radiation may be more efficient than the control (CPZ unexposed 
to laser radiation); as for the infected pseudotumoral tissues, modified CPZ seems 
to have improved effects, related as well to the concentration and the exposure 
time of the solutions. 
Discussion and Conclusion The reported experiments constitute a starting point 
in treating of pseudotumoral tissues, infected or non-infected with resistant 
bacterial strains. The efficiency of the treatment depends on the drug concentration 
and the  irradiation time. 
Acknowledgements: This paper was financed from the project UEFISCDI 85/2012 
– AMPLE 
  



NON-CONTACT ASSESSMENT OF BLOOD PRESSURE WAVE BY MEANS OF 
VIBROCARDIOGRAPHY 
 
L. Scalise1 ,S. Casaccia1, G. Cosoli1, L. Casacanditella1, F. Pietroni1, J. 
Rohrbaugh2, E.P. Tomasini1. 
1 Università Politecnica delle Marche, Ancona, Italy, 2 Washington University in 
Saint Louis School of Medicine, Saint Louis, USA 
 
Background: Central blood pressure (BP) have a well know predictive value for 
many cardiovascular pathologies and the carotid artery pressure pulse is related to 
absolute BP and can be measured without contact by Vibrocardiography (VCG) [1-
3], the vibrational signal associated to the heartbeat acquired by a Laser Doppler 
Vibrometer. Purpose: In this paper, we aim to present a precise measurement 
method allowing to obtain a relation between the VCG signal and BP. Material and 
methods: By the use of a infra-red camera the VCG test bench, is optimized 
allowing to identify the best measurement point. The VCG signal needs to be 
calibrated in order to get pressure absolute values, to this aim, an exponential 
calibration scheme has been applied. Dyastolic and systolic blood pressure values 
have been assessed by means of oscillometric method, while MAP has been 
obtained with an empirical formula. Results: Results show that thermal imaging 
helps in the identification of the best point for the LDV in order to to obtain the 
pressure waveform. Discussion: The proposed method allows to estimate BP and 
some other important cardiovascular feature (i.e. heart rate, heart rate variability, 
QT-interval, etc.) in a subject without contact. 
 
  



FLUORESCEIN ANGIOGRAPHY IN ROP AS A GUIDE TO LASER TREATMENT 
 
R. Tartaro, MD, A.La Torre MD, Lorenzo Benı MD, L.Pollazzı MD, P.Fortunato 
MD 
University of Florence, Dept. Of Ophtalmology, Italy 
 
Background: Eye ontogenesis is often incomplete in the premature, leading to the 
retinopathy of the prematurity (ROP). ROP prevalence changed in the years in 
relation of the improvements of neonatology, furthermore the eye surgeons has got 
new instruments for diagnosis, study, follow up and therapy of this desease. 
Introduction: In the ROP we have ischemic areas in the affected retina that 
release VEGF, a mediator of inflammation and angiogenesis, that can produce 
other complications till the blindness. Fluorangiography (FAG) is based on the 
injection of fluorescein in the blood stream and on the visualization of the light that 
this dye emit in the passage in the retinal and choroideal circulation; with this tool 
we can study the development of the retinal circulation and discover the ischemic 
areas that can undergo retinal laser photocoagulation to avoid more damage to the 
rest of the eye. Materials and methods: This is a review of the literature in order 
to asses the actual uses and the future applications of the FAG in the ROP. 
Results: High resolution FAG it's a useful tool for the study  of the affected retina 
and can lead the therapeutic steps, in fact we can discriminate the ischemic areas, 
in whom VEGF is produced, and threat it selectively with laser photocoagulation. 
Discussion: The development of higher resolution cameras improves the quality of 
the  FAG images that can give us more information for the timing of therapeutic 
measures (laser photocoagulation, medical or surgical therapy) and for the 
prognosis of our little patients in order to give a higher visual outcome 
  



SPECTROSCOPIC APPLICATIONS TO IDENTIFY MEDICAL GROUPS OF 
HUMAN INTERVERTEBRAL DISCS 
 
D. Varanius1, M. Pučetaitė4, V. Gėgžna1,2, G. Terbetas3, J. Vaitkus1, A. 
Vaitkuvienė1 
¹ Institute of Applied Research, Vilnius University, Vilnius, Lithuania; ² Faculty of 
Natural Sciences, 3Clinics of Neurology and Neurosurgery, 4 Faculty of Physics, 
Vilnius University, Vilnius, Lithuania 
 
Background. The optical methods can could detect changes in biochemical 
composition, and autofluorescence, FT-IR and Raman spectroscopy methods may 
be suitable for tissue classification. Only several approaches that utilize ultraviolet 
light induced autofluorescence for diagnostics of Intervertebral Disc pathologies are 
presented in literature. Purpose. The aim of this study was optimization of 
Percutaneous Laser Disc Decompression procedure and investigation of 
possibilities of spectrometry for recognition differences in pathological 
Intervertebral Disc. Material and Methods. Native disc specimens were frozen and 
cut into slices, placed on quartz glass, silicon or calcium fluoride substrate for 
fluorescence and placed on calcium fluoride tray for FT-IR absorption spectra 
measurement by IR microscope Hyperion 3000 combined with FT-IR spectrometer 
Vertex 70, and Raman scattering by spectrometer MultiRAM with Nd:YAG-1064nm 
for excitation.. Laser STA-01-TH(355nm) was used to excite fluorescence. 
Fluorescence spectra were registered using spectrometer Ocean Optics USB2000. 
Spectra were recorded on multiple spots on the sample, and after comparing all 
recorded spectra and confirming the spectrum profile, spectra with high signal-to-
noise ratio were chosen. The data were processed with OPUS6.5 and OriginPro8 
software. Results. In the investigated samples spectra areas with different 
properties were identified by FT-IF&Raman spectroscopy. Due to the expressed 
absorption band in 3.1-3.5mm the treatment of disc by Er-laser is possible. 
Discussion and Conclusion. This prospective study show fluorescence, Raman 
and FT-IR based diagnostics reliability in intervertebral disc hernia samples. The 
results of spectra analysis show spectral regions in specimens which differ in 
samples and may refer to different concentrations of components. 
  



RADIOFREQUENCY VAGINAL REJUVENATION AND VAGINAL TIGHTENING 
 
K.Khatri, MD 
Cambridge Institute of Skin Care, Boston (USA) 
  
Vaginal rejuvenation has become more popular in recent years. Many female 
patients are seeking these treatments for medical, social and recreational 
purposes. It has become one of the fastest growing cosmetic procedures with a 
huge potential. There are many new laser and RF devices available to rejuvenate 
vaginal area and make the vaginal vault tight. This pilot study used a monopolar 
RF device. The treatment was performed on Labia Minora, Majora and inside the 
vagina. All subjects felt increased tightness and pleasure during sexual intercourse. 
The treatment protocol, results will be discussed. 
  



 
	  LASER TREATMENT FOR STRESS URINARY INCONTINENCE AND PELVIC 
ORGAN PROLAPSE USING ERBIUM YAG 
 
Sabine Sencar , MD, Urska Bizjak-Ogrinc, MD 
Juna Clinic, Ljubljana, Slovenia 
 
Background and Objective The purpose of this lecture is to report about newly 
proposed minimally invasive laser thermo-therapy for female pelvic floor 
dysfunction (SUI; POP). Methods In the first study we were evaluating ErYAG 
laser therapy for SUI, in the other for POP. For SUI assessment ICIQ-UI and 
Incontinence Severity Index (ISI) were used. Prolapses were graded with Baden-
Walker scale. Patients received one to three treatment sessions (for UI) and three 
to five sessions for prolapses with intervals of 2 months. Follow-ups were 
performed at 2, 6 and 12 months. Results In incontinence study 175 were treated. 
51% of patients, had severe UI, 27% moderate, 17 % mild and 5% very severe UI 
before the treatment. At 12M FU 77% of patients with SUI were cured. In prolapse 
study 61 patients with POP were treated. At 12M FU 85% of patients had either 0 
or I POP grade 15% had II grade prolapses. Adverse effects were mild and 
transient Conclusions This evaluation of a new non-invasive Er:YAG laser 
treatment for stress urinary incontinence and pelvic organ prolapses showed 
efficacy in improvement of UI and POP with no major adverse effects noted. 
Patients’ discomfort during the treatment was minimal and satisfaction very high. 
So far we can say that treatment effects last for more than one year. 
  



LASER THERAPY IN SEXUALLY TRANSMITTED DISEASES, RESPECTIVELY 
IN THE ASSOCIATED SEXUAL DYSFUNCTIONS 
 
D. Brinzan, MD, Lucian Păiușan, MD 
County Hospital Arad-Romania 
 
Sexually transmitted diseases STD represent the pathological entity that has the 
greatest addressability in the gynaecological office. Sexual dynamic disorders 
common in women with STD are dyspareunia and secondarily, vaginismus and 
anorgasmia. These sexual dynamics disorders can become permanent, through 
secondary reactivations, with no local organic changes that could motivate them. It 
can thus severely affect the wellbeing of both the woman and the couple and, in 
time, it becomes a real social problem. The study was conducted on a group of 50 
patients selected during a year in our medical office. The diagnostic methods used 
were anamnesis, clinical examination, Pap smear, bacteriological test of 
endocervical secretion and serological tests. The most commonly diagnosed 
infections were the ones with Candida albicans and bacterial infections 
(Gardnerella vaginalis, Chlamydia trachomatis and Streptococcus agalactiae 
hemolytic of group B). Rarely were viral (Herpes simplex) or parasitic (Trichomonas 
vaginalis) infections . The treatment took into account general measures for both 
partners (sexual rest, hygienic education, and patient counselling for mental 
rebalancing for STD secondary dyspareunia prophylaxis) and specific measures 
(general and local treatment specific for the etiological agent, focused laser 
therapy). It is noteworthy that the association of laser therapy in the treatment of 
STD has brought significant improvements in both the relief of local 
symptomatology and in improving the inflammatory processes of internal genitalia 
secondary to STD ( infections with Chlamydia, Gardnerella and Streptococcus) 
and, respectively, in the fertility of the couple, especially bringing improvements in 
the STD associated sexual dysfunctions. 
  



INVESTIGATION ON AUTOFLUORESCENCE PHOTOBLEACHING IN 
GYNECOLOGICAL SAMPLES FOR SPECTRAL COMPONENTS’ 
IDENTIFICATION 

 
V. Gėgžna¹,², I. Čiplys¹,², A. Vaitkuvienė¹, R. Kurtinaitienė³, J. Vaitkus¹ 
¹ Institute of Applied Research, Vilnius University, Vilnius, Lithuania; 
² Faculty of Natural Sciences, Vilnius University, Vilnius, Lithuania; 
³Department of Obstetrics and Gynecology, Vilnius University Hospital Santariškių 
klinikos, Vilnius University, Vilnius, Lithuania 

 
Background. In presence of ultraviolet light various molecules (known as 
fluorophores) naturally existing in materials start to emit light which is called 
autofluorescence. In an overall fluorescence spectrum of a medical sample, 
spectral components (the spectra of individual fluorophores) are highly overlapped. 
Before spectroscopic examination it is usually unknown what exact fluorophores 
and in what quantities are naturally present in a certain medical sample. Thus in 
analysis of medical specimen’s spectra it is difficult to identify representative 
spectral components. However, it is crucial for further analysis.    
It is noticed that over irradiation time the intensity of florescence signal decreases 
and this phenomenon is known as photobleaching. Various fluorophores may differ 
in their photobleaching properties and this may help to identify more representative 
spectral components. 
Purpose. To examine differences of autofluorescence photobleaching properties 
among various regions in autofluorescence spectra of gynecological smears of 
uterine cervix. 
Material and Methods. Several drops of sediment of conventional liquid cervical 
smear preserved in commercial ThinPrep liquid were dried on spectroscopic 
substrates. Laser STA-01-TH (355nm) was used to excite fluorescence. Time 
series of fluorescence spectra were registered using spectrometer Ocean Optics 
USB2000. Spectra were preprocessed and analyzed using both principal 
component analysis (PCA) and Gaussian curve fitting methods. 
Results. In the investigated gynecological samples’ autofluorescence spectra 3 
areas with different photobleaching properties were identified. 
Discussion and Conclusion. Photobleaching analysis of gynecological sample’s 
autofluorescence provided researchers with additional information about spectral 
components. This finding will significantly contribute to simplified and more 
accurate autofluorescence spectra analysis dedicated for purpose of medical 
diagnostics. 
  



ACTION OF LLLT (LOW LEVEL LASER THERAPY) IN CELLS CULTURE 
9L/LacZ 
 
Zabeu, A.M.C; Pacheco-Soares, C. 
Universidade do Vale do Paraíba, Research and Development Institute, Dynamic 
Laboratory of Cell Compartments, São José dos Campos, SP, Brazil. 
 
Background: The low-level laser therapy (LLLT -Low Level Laser Therapy) has 
been described as a treatment alternative at different inflammatory, degenerative, 
tissue repair, cell proliferation, among others processes; mainly for not being 
invasive. Different cell types has been used to establish the mechanism of laser 
action when applied in vitro or in vivo. Recent studies propose the clarification of 
cell behavior and possible changes that occur when cells of central nervous system 
are submitted to irradiation with low-level laser, in different wavelength. Purpose: 
The objective of this work was to analyse the behavior of glial cell, when submitted 
to low level laser treatment. Materials and Methods: To evaluate the viability, glial 
cells 9L/lacZ (rats gliosarcoma), the cells were irradiated with diode laser λ 830 nm, 
40 mW, 300 Hz at the fluencies of 0.5; 1.0; 1.5; 2.0; 2.5 e 3.0 J. As all death 
positive control group due to was incubated with 10 mg/mL of Staurosporine. To 
evaluate the occurrence of cell death, after 24 hours of irradiation the cells was 
marked with Annexin V and Propidium Iodide. The analyze was made with the aid 
of fluorescence microscopy. Results: The results indicate the absence of 
significant cell death with employed laser parameters, when compared with the 
groups not irradiated and incubated with Staurosporine, which is an inductor of cell 
death per apoptosis. Discussion and Conclusion: The change on the fluency did 
not result impairment on cell viability with apoptotic or necrotic framework.    
  



LOW LEVEL LASER THERAPY AND COLD PLASMA THERAPY IN HEALING 
CHRONIC WOUNDS – THE CASE STUDY 
 
Zdenka Danzigova,MD 
Lecebna Vrsovice, Prague, Czech Rep 
 
The purpose of the case study is to evaluate the effectiveness of low level laser 
therapy in comparison with plasma therapy in the same patient with chronic leg 
ulcers. The study was done in 78 years old patient with chronic venous 
insufficiency. Wounds have been previously resistant to standard treatment by wet 
therapy method. In this study, one half of ulcers area was treated with cold plasma. 
In the first week, decrease in inflammation was seen, but there was no reduction of 
ulcers area. At the same time, the part with standard local therapy has shown 
moderate improvement, and in the next week reduction of ulcer area was seen. 
One month after plasma therapy we started low level laser therapy on one half of 
part treated by cold plasma before. The control area without additional therapy was 
almost healed in that time. We used laser MAESTRO with probe CCM QUATRO 
670nm, 320mW. Therapeutic laser treatment was applied with a 5,8 Hz pulse 
active phase, scanning technique without skin contact, energy density 4 J/cm2. 
Lasertherapy was provided five times a week, ten times in total. Lasertherapy part 
has shown significant reduction of ulcer area in comparison with non laser treated 
part. Only low pain was reported by patient for the whole period of observation, 
regardless of method of healing. We conclude that LLLT has shown to be more 
effective than cold plasma in the treatment of the lower limb ulcers in elderly. 
  



BREAST CANCER DETECTION BASED ON SERUM SAMPLE SURFACE 
ENHANCED RAMAN SPECTROSCOPY  

E. Vargas-Obieta1, A. Aguilar-Lemarroy2, L. F. Jave-Suárez2, J. L. González- 

Solís1  
1Centro Universitario de Lagos, Universidad de Guadalajara Enrique Díaz de León 
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2Centro de Investigación Biomédica de Occidente, Instituto Mexicano del Seguro 
Social Sierra Mojada 800, Col. Independencia, 44340 Guadalajara, Jalisco, 
México.  
 
Background: Raman spectroscopy is a vibrational technique which provides 
information about the chemical structure. Nevertheless, since many chemicals are 
present in a sample at very low concentration, the Raman signal observed is 
extremely weak. In surface enhanced Raman scattering (SERS), Raman signals 
can be enhanced by many orders of magnitude when nanoparticles are used. This 
is the first report in the breast cancer detection based on serum SERS. Purpose: 
Breast cancer detection. Material and Methods: The serum samples were obtained 
from 14 patients who were clinically diagnosed with cancer and 15 controls. In the 
same proportion, the serum samples were mixed with colloidal gold nanoparticles 
of 40 nm using sonication. At least 10 spectra were collected of each serum 
sample using a Jobin-Yvon LabRAM Raman Spectrometer with a laser of 830 nm. 
Raw spectra were processed by carrying baseline correction, smoothing and 
normalization and then analyzed using principle component analysis 
(PCA). Results: Raman spectra showed strongly enhanced bands in the 600–1800 
cm-1 range due nanoparticle colloidal clusters observed. These enhanced Raman 
bands allowed identifying biomolecules present at low concentration as amide I 
and III, carotene, glutathione, tryptophan, tyrosine and phenylalanine. Preliminary 
results demonstrated that SERS and PCA can be used to discriminate between 
control and cancer samples with high sensitivity and specificity. Discussion and 
Conclusion: SERS allowed short exposures. Chemicals present at low 
concentration could be identified. The preliminary results suggest that SERS and 
PCA could be an excellent technique support for the breast cancer detection using 
serum samples.  
  



THERAPEUTIC EFFECT OF LOW-LEVEL LASER THERAPY (830nm) DURING 
ACUTE INFLAMMATORY RESPONSE INDUCED BY CARRAGEENAN 
 
AM Marcolino1, LMS Neves2, VGS Engelke1, D de Estéfani3, TR 
Gonçalves3,MCR Fonseca2,HU Kuriki1, RI Barbosa1, Dutra RC3. 
 
1Laboratory of Assesment and Rehabilitation of the Locomotor Apparatus (LARAL), 
Campus Araranguá, Federal University of Santa Catarina, Araranguá, SC, Brazil;  
2Postgraduate Program in Rehabilitation and Functional Performance, University of 
São Paulo, São Paulo, SP, Brazil;  
3 Laboratory of Autoimmunity and Immunopharmacology (LAIF), Campus 
Araranguá, Federal University of Santa Catarina, Araranguá, SC, Brazil. 
 
Background: Low-level laser therapy (LLLT) continues to receive much attention 
in many clinical fields, including inflammation, pain and muscle disorders. 
Purpose: Herein, we investigated the effects of red laser irradiation on 
carrageenan-induced paw edema and thermal allodynia in mice. Material and 
Methods: Acute inflammation was induced in male Swiss mice (30–40g) by 
intraplantar (i.pl.) administration of carrageenan (2.5%/40 µl) in the left hindpaw. 
Animals were divided randomly into four groups (n=6 mice/group), namely, A1 
(saline), A2 (carrageenan), A3 (carrageenan plus LLLT 2.94J) and A4 
(carrageenan plus LLLT 5.88 J). Animals from the A3 and A4 groups were 
irradiated at 1 h after carrageenan administration, using a diode laser with an 
output power of 30 mW and a wavelength of 830 nm (arsenide-gallium-aluminum, 
AsGaAl). The laser beam covered an area of 0.11 cm2, resulting in an energy 
dosage of 2.94 J (98 s) and 5.88 J (196 s). All experiments were approved by the 
local Ethics Committee (CEUA/UFSC PP00956). Results: LLLT, especially 2.94 J, 
significantly inhibited the carrageenan-induced paw edema for up to 4 h, with 
inhibition of 49.5 ± 4% (one-way ANOVA, F = 85.71 and p<0.001). Moreover, LLLT 
5.88 J significantly reduced thermal allodynia when assessed 4 h after 
carrageenan injection (one-way ANOVA, F = 10.22 and p<0.05). Discussion and 
Conclusion: Altogether, our data strongly indicate that LLLT (2.94 and 5.88 J) 
were able to produce anti-inflammatory and analgesic effects through distinct 
mechanism, which need to be further investigated. Sources of research support: 
CNPq; CAPES; UFSC.  
 
 
 
 



COMPARISON OF THE INFLUENCE OF LOW-LEVEL LASER THERAPY AND 
ELASTIC BANDAGE ON GRIP STRENGTH AND ACTIVATION OF WRIST 
EXTENSOR MUSCLES 
 
AM Marcolino1 ,VK Souza1,AF Claudino1 ,HU Kuriki1 ,MCR Fonseca2, RI 
Barbosa1 
University of 1 Laboratory of Assesment and Rehabilitation of the Locomotor 
Apparatus (LARAL), Campus Araranguá, Federal University of Santa Catarina, 
Araranguá, SC, Brazil;  
2 Laboratory of Clinical Research of the Hand and Upper Limb (LabMão), University 
of São Paulo - Campus Ribeirão Preto, SP, Brazil. 
 
Background: In the grip occurs a synergism between the fingers flexor muscles 
and wrist extensor, any deficit in extensor muscles, can lead to change in the grip 
sthength. Purpose: Analyze the grip, activation of wrist extensor muscles in 
individuals submitted to low-level laser therapy (LLLT) and the elastic bandage. 
Material and Methods: 12 volunteers, healthy, average age (26.9±5,9), divided in 
two groups. Laser group (N=06) subjected LLLT 660nm(AlGaInP), fluency 10J/cm², 
beam area 0.07cm2. Was performed 9 points, punctual contact technique in the 
muscles: extensor carpi radialis (ECR), extensor digitorum communis (EDC) and 
extensor carpi ulnaris (ECU). Three points in each muscle belly with energy 1.8J 
(total energy 5.4J). Bandage group (N=06) subjected elastic bandage, positioned in 
the region of the wrist extensor muscles, was fixed lateral epicondyle region to the 
dorsal wrist. Volunteers were assessed by surface electromyography muscles: 
ERC and EUC, the grip was evaluated by JamarTM dynamometer. Was conducted 
an initial assessment and after 24 hours a revaluation was performed. Volunteers 
bandage group were 24h with the elastic bandage and laser group was irradiated 
pre-revaluation. Was used t-student test (p<0.05). Results: The data show 
significant differences intra-group, at activation of the ERC (Laser Group p<0.05; 
Bandage Group p<0.01) and EUC (Laser Group p<0.008; Bandage Group p<0.1). 
The grip increased in both groups, with statistical difference only in the laser group 
(p<0.05). No difference was observed inter-group. Discussion and Conclusion: 
In the sample analyzed the LLLT was more effective in improvement the grip and 
activation of the muscles evaluated 
  



EFFECTS OF ANTIMICROBIAL PHOTODYNAMIC THERAPY IN LEISHMANIA 
BRAZILIENSIS INTERACTION WITH J774 MACROPHAGES  
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Antônio L. B. Pinheiro.  
Federal University of Bahia, Federal University of Bahia, State University of Feira 
de Santana, Federal University of Bahia, Federal University of Bahia, Institute 
Brugnera and Zanin, Institute Brugnera and Zanin, Gonçalo Moniz Research 
Center/FIOCRUZ/BA, Federal University of Bahia 
 
Leishmaniasis is a disease of great importance to public health in the Leishmania 
braziliensis is one of its etiologic agents. The treatment is done by administering 
drugs considered toxic, expensive and inefficient to several species of Leishmania. 
Therefore, more studies have been requested to reduce the unwanted effects of 
their treatment. Antimicrobial Photodynamic Therapy (PACT) is one of said 
techniques as being promising in the treatment of numerous parasitic diseases. 
The objective of this study was to evaluate the effects of PACT in the interaction of 
Leishmania braziliensis with J774 macrophages, using as a photosensitizer, 
methylene blue at a concentration of 12.5 µg / mL associated with the Laser with λ 
= 660 nm, 40 mW, 8.4 J / cm2. The tests were performed in triplicate, and samples 
were divided into four groups: Control Group, Photosensitizer Group, Laser Group, 
PACT Group. Optical microscopy was used in which the infected macrophage 
counts were performed and uninfected. Statistical analysis was performed using 
ANOVA with Tukey's post-test, p <0.05. After the analysis of the interaction tests 
was observed that infection of macrophages in the PACT group showed a lower 
rate of infection than the control with a significance of p = 0.0339 and p = 0.0181 in 
the respective periods of 24 and 48 hours. Thus, it is concluded that PACT is able 
to stimulate the response of the immune system play a synergistic role. 
  



EPIDERMAL THICKNESS IN TRAM FLAP SUBMITTED TO NICOTINE AFTER 
LASER 830NM APPLICATION 
 
LMS Neves1, FLA Albuquerque1, GPMF Leite1, AK Souza1, TR Souza1, AM 
Marcolino2, CE Pinfildi3, ECO Guirro1. 
1University of Sao Paulo, 2.Federal University of Santa Catarina, 3.Federal 
University of Sao Paulo. 
 
Background: Necrosis of the major flap of rectus abdominis muscle is a common 
complication in smokers, and the need to investigate therapeutic resources that 
reduce this complication. Purpose: Evaluate the epidermal thickness in 
miocutaneous flap submitted to nicotine after laser 830nm application. Material 
and Methods: Fifteen albino rats were used, were divided into 3 groups of 5 
animals, were submitted to nicotine in 28 days in the preoperative: Group 1 - 
submitted only to the surgical technique for obtaining flap, Group 2 - stimulated to 
nicotine and Group 3 - stimulated with 830nm. The flaps were designed with 
dimensions of 5 cm length and 3 cm width in the abdominal region of rats using the 
monopediculated flap unilateral caudal transverse rectus abdominis. The 
application of laser therapy (DMC®) occurred immediately after surgery and 2 
subsequent days. The application was performed for 65 seconds, with total energy 
3.9J, fluence of 140J/cm2 at a point in the pedicle of the lower epigastric artery of 
the flaps with the punctual contact technique. Results: On the the 4th 
postoperative day, a sample was collected for evaluate the epidermal thickness 
through hemotoxylin-eosin using Image J® software. The average epidermal 
thickness of the group 1 was 24.8µm, group 2 was 15.9µm and group 3 was 
33.2µm. Discussion and Conclusion: The laser improved the epidermal 
thickness of the myocutaneous flaps in rats submitted to nicotine. 
 
  



COMPARISON BETWEEN 830NM AND 660NM LASER ON VIABILITY OF 
MYOCUTANEOUS FLAP IN RATS SUBMITTED TO NICOTINE 
 
LMS Neves1, FLA Albuquerque1, GPMF Leite1, AK Souza1, TR Souza1, AM 
Marcolino2, CE Pinfildi3, ECO Guirro1 
1University of Sao Paulo, 2Federal University of Santa Catarina, 3Federal University 
of Sao Paulo 
 
Background: The myocutaneous flap rectus abdominis is one of the main 
techniques used for breast reconstruction, and one of the most frequent 
complications that entails failure is tissue necrosis, commonly related to smokers. 
Purpose: The objective of the study is to compare two wavelengths of laser in the 
myocutaneous flap viability in rats submitted to nicotine. Material and Methods: 
Fifteen albino rats were used, were divided into 3 groups of 5 animals, were 
submitted to nicotine in 28 days in the preoperative: Group 1 - submitted only to the 
surgical technique for obtaining flap, Group 2 - stimulated with 830nm and Group 3 
- stimulated with 660nm. The flaps were designed with dimensions of 5 cm length 
and 3 cm width in the abdominal region of rats using the monopediculated flap 
unilateral caudal transverse rectus abdominis. The application of laser therapy 
(DMC®) occurred immediately after surgery and 2 subsequent days. The 
application was performed for 65 seconds, with total energy 3.9J, fluence of 
140J/cm2 at a point in the pedicle of the lower epigastric artery of the flaps with the 
punctual contact technique. Results: On the 4th postoperative day, the analysis of 
the percentage of necrosis was performed by Axio Vision® 4.7.2 software. The 
average percentage of necrotic area of the group 1 was 63.39%, group 2 was 
26.67% and group 3 was 29.75%. Discussion and Conclusion: The laser 
improved the viability of the myocutaneous flaps in rats submitted to nicotine, but 
there was no difference between the two wavelengths. 
  



EVOLUTION OF LASER RESURFACING; ARE WE THERE YET! 
 
Khalil A. Khatri, MD 
Skin & Laser Surgery Center of New England 
New England institute of Laser Research, Boston, MA, USA 
 
Laser skin resurfacing is a very popular procedure for skin rejuvenation and wrinkle 
removal. It started with pulsed CO2 laser and went through a process of evolution. 
Erbium:YAG and CO2 lasers gave excellent results but the recovery was too long. 
Non-ablative lasers were used with less or no downtime but results were not 
satisfactory. Fractional laser was developed to create columns of thermally altered 
collagen to simulate resurfacing. As the results were not as good, an “ablative” 
fractional laser technology was created. We have several laser technologies for 
resurfacing but are we there yet??!! We will discuss the history of resurfacing and 
all new technologies. 
  



STAGES OF AGEING SKIN REGENERATION BY MEANS OF LASER AND 
CELL TECHNOLOGIES 
 
Tsepkolenko V. MD PhD, Tsepkolenko A. MD  
Institute of Plastic Surgery "Virtus", Odessa, Ukraine 
 
One of the priorities of modern Aesthetic Medicine (AM) development is finding and 
starting a practical application of new methods and techniques to intensify skin 
regenerative processes. Development of an application algorithm of using cutting 
edge techniques for intensive skin regeneration is considered to be an important 
landmark in the course of AM progress. The scheme is designed to increase 
moisture content in dermal ground substance, adequate skin stimulation based on 
its physiological capabilities, aiming to reconstruct the skin's 3-dimensional 
organization and qualitative and quantitative fibrous structure parameters, as well 
as to increase proliferating activity in fibroblasts. The scheme includes four 
important components (each of which has its own indications): revitalization (use of 
combinatorial medication containing hyaluronic acid); application of autologous 
plasma, enriched by growths factors and fractional photothermolysis. As a final 
stage, the patients were treated with autologous fibroblasts. We have studied the 
effectiveness of the combinatorial approach that consists of the above mentioned 
components, from the perspective of evidentiary medicine. The study group 
included 108 patients between 41 and 71 y.o. with involutional-dystrophic skin 
changes. Ultrasound examination of all the patients demonstrated improvement of 
such objective indications as greasiness, hydration, electro-cunductivity and 
echodensity. The combinatorial approach is highly effective and available to most 
AM doctors as a convenient technique for intensive skin regeneration without 
causing any side effects when properly executed. 
  



LASER THERAPY OF ACNIS SYNDROME 

L. Longo,  M.D. 
IALMS , Institute for Laser Medicine, Firenze, Italy 
 
Acnis syndrome includes a series of different  symptoms and features , often 
unknown. 
Proposal  treatments includes different kind of therapies : chemical, physical , 
microsuergical and surgical.  
Light have surely a central  role in the treatment of this syndrome, as demonstrated 
by her season variations. 
Laser, LED Pulse light are most advanced technologies  light-based. 
All that shown positive effects in different phases of acnis syndrome, alone or in 
associacion with drugs, as photodynamic therapy, or with microsurgical 
procedures. 
Goal of our work is the comparison of different systems light-based in the treatment 
of acnis syndrome, showing  advantages and limitations.  
Analyzing  the data obtained, it seem that each phase and type of acnis need 
specific procedure performed with different lasers and drugs, alone and/or 
associated. 
	  
  



NANO SIZED PHOTOSENSITIZERS (PS) AND VISIBLE LIGHT FOR TREATING 
SKIN PATHOLOGIES 
 
R. Lubart, A. Gedanken, A. Lipovsky, D. Fixler and I. Yariv.  
Bar Ilan University, Ramat Gan, Israel  
 
Background: There are some publications reporting the lack of bacterial and 
fungal response to visible light only. This led us to reconsider the PACT-
Photodynamic Antimicrobial Chemotherapy which uses a combination of a 
photosensitizing (PS) drug and visible light.     
The main problem in the use of PS drugs for topical PACT is their insufficient 
penetration into the skin and the bacteria that limits their use to superficial skin 
lesions. Therefore many attempts are being made to prepare nano sized PS that 
would penetrate easily the skin barrier and the bacteria. Moreover, lowering the 
size of a substance has an additional advantage because when the particle size 
decreases, its surface area increases, leading to a greater biological activity per 
given mass compared to larger particles.   
Materials and methods:  Nano PS were prepared. The size of which was 
characterized using environmental scanning electron microscopy (ESEM) analysis. 
The antifungal/bacterial properties of nano PS relatively to intact PS was examined 
using Electron Spin Resonance spectroscopy (ESR). In order to evaluate the 
penetration depth of the nano PS a new noninvasive method known as an optic 
iterative technique based on the Gerchberg-Saxton (G-S) algorithm was used.  
Results: The skin penetration depth of the nano sized PS was found to be greater 
than that of the intact PS. The photosensitization capability of the PS nano particle 
was found significantly greater than that of intact PS which makes it a better 
antibacterial/fungal drug. 
Conclusion: We believe that the use of nano sized PS and visible light should be 
much more effective than visible light alone for microorganism inactivation.  
 
  



PLASTIC LASER SURGERY FOR VASCULAR ANOMALIES 
 
Cheng-Jen Chang, MD 
Chang Gung Memorial Hospital, Plastic Surgery Dept, Taipei, Taiwan 
 
Selective photothermalysis is the precisely controlled destruction of unwanted 
vascular structures in skin, without significant harm to overlying or surrounding 
tissue that might cause scarring.  Vascular structures targeted by this method 
typically include hemologlobin and blood vessels. These blood vessels can be 
destroyed by a laser wavelength that is strongly absorbed by blood and a pulse 
duration that heats the vessel without significantly heating the surrounding tissue. 
Wavelengths in the 577 to 600nm range typically are most effective, with pulse 
duration’s of several hundred microseconds to milliseconds to 
milliseconds.  Pulsed dye lasers operating at 577 to 585nm have proved useful for 
treating patients with red to pale-pink port-wine stains on the face, head and neck, 
especially those that involve small capillary-type vessels. The wavelength is 
chosen to be selectively absorbed by the target structure(s) but not by the 
surrounding tissue. At the same time, the pulse duration must be short enough to 
prevent significant heat conduction from the target structure into other tissue, which 
makes it dependent on the size of the structure.  When they can be used, selective 
photothermolysis methods as well as Intralesional Laser Photocoagulation (ILP) 
offer unique capabilities.  Because wavelength and pulse duration largely 
determine which structures are affected, aim and focus become less critical. 
Besides selective photothermolysis and photocoagulation, char-free vaporization 
refers to the ability of certain types of laser to vaporize soft tissue with very little or 
carbonization, while also controlling bleeding. 
  



TREATMENT OF INFANTILE HEMANGIOMAS WITH PULSED DYE LASER 
 
Arunas Strumila, MD, *D. Vaitkeviciute, MD  
Children‘s Hospital, Affiliate of Vilnius University Hospital Santariskiu Klinikos, 
Lithuania 
*Vilnius University, Faculty of Medicine, Vilnius, Lithuania 
 
Infantile hemangiomas (IHs) are the most common vascular tumors of childhood, 
affecting about 5% of all infants. Laser treatment of infantile hemangiomas remains 
controversial, however  superficial hemangiomas treatment with PDL 
laser  demonstrates good outcomes. Objective. To evaluate outcomes of 
hemangiomas treated with PDL Material and Methods. A prospective study 
analyses  34 patient in the period of  2014-2015 with median age of 2.0 months. All 
patients were treated with the 595-nm pulsed dye laser with dynamic epidermal 
cooling. One hour prior to procedure, topical anesthetic is applied on lesion area. 
For the treatment of IH used PDL settings of 9.0-10.5 J/cm2, 7-mm spot size and 
0,45-1,5ms pulse width, with treatment intervals of one month. Pre- and post-
treatment photographies were compared. Results Thirty-four patients with 
hemangiomas treated with PDL were evaluated. In our patient group 25 (70%) was 
female and 9 (30%) male. The mean number of treatement was 2,25 (±0.86). Eight 
(24%) cases/hemangiomas demonstrated complete clearance. Sixteen (47%) 
demonstrated changes in color, 16 (47%) significant decrease in thickness and 17 
(50%) in lession area. Three (9%) patients had no/minimal changes of 
hemangioma, 5 (15%) had significant grow and bad results after treatment. No 
scarring, atrophy was noted. Discussion and Conclusion Early treatment with the 
595-nm PDL can safely and effectively diminish proliferative growth and hasten 
involiution phase of superficial infantile hemangiomas,but PDL’s has little/minimal 
effect on deep hemangiomas.  Our results suggest that, depending on the 
treatment indication, treatment with PDL  may be recommended as first-line 
therapy for superficial IH. 
 
	  
 
 
 
  
  
 
 



PULSE DYE LASER COMBINED WITH TOPICAL RAPAMYCIN FOR 
TREATMENT RESISTANT PORT WINE STAINS   
 
Albert J. Nemeth, M.D.  
Advanced Specialized Laser Center, Clearwater, FL, USA 
 
Background/Objectives: Pulse Dye Laser (PDL) remains a cornerstone “gold 
standard” in the treatment of Port Wine Stains (PWS). Challenges in achieving 
complete clearance in a greater percentage of patients, speeding PWS resolution 
in anatomical regions known to respond tardily, and budging partially or 
unresponsive lesions remain. In short, PDL performs admirably, but in too many 
instances the body repairs the PDL induced wished for therapeutic response. 
Rapamycin’s Anti-Angiogenic function represents a solution to the above noted 
therapeutic challenges, and its topical application a diminution of any untoward 
effects. Patients/Methods: In this prospective ongoing study, 10 patients with 
PWS (4 female, 6 male) were treated with PDL ( 8 Micropulses) 595 nm, 12 mm 
spot, .045ms – 40ms, 4.5 J/cm2 – 6.5 J/cm2; DCD 30-40 ms on; 20 ms off (Candela 
Perfecta, Wayland MA, USA) at 3-4 week intervals by one laser surgeon (AJN) to 
eliminate technique variables. All topical Rapamycin was procured from a single 
Professional Compounding Center of America pharmacy (Tampa, FL, USA) in 
concentrations of 0.1, 0.2, 0.4, 0.8 and 1% concentrations. All patients, 2 De Novo, 
8 previously treated (have experience of previous response to laser without topical 
Rapamycin) were instructed to apply the Rapamycin BID beginning the day of 
treatment. Importantly, all Rapamycin usage was “verified” i.e. every fill, dates, 
refills and correlated with prescriptions and pharmacy record. Results: No 
complication occurred during the over 2 year study duration. Rapamycin was noted 
as especially useful at a concentration of 0.4% and higher for all patients whose 
PDL response had peaked or had confounded previous surgeons. The latter is best 
exemplified by pathology previously unresponsive to 65 PDL treatments elsewhere. 
Hypertrophic PWS were less responsive. Conclusion: Topical Rapamycin 
represents an exciting addition to the therapeutic armamentarium for PWS 
treatment. Optimization of temporal usage and Dosimetry to further enhance 
results remain a splendid goal. 
	   	  



SAFETY, EFFECTIVENESS AND CUSTOMERS’ SATISFACTION OF A LONG-
PULSED ALEXANDRITE LASER FOR EPILATION 
 
B. Palmieri, Anna Aspiro, Maria Vadalà, Carmen Laurino 
Second Opinion, Medical Office, Modena, Italy, Department of Surgery and 
Surgical Specialties, Azienda Ospedaliero-Universitaria Policlinico di Modena, 
Modena, Italy 
 
Background. Long-pulsed alexandrite laser (755 nm) (LPAL) is a very popular 
photoepilation method, in esthetic and cosmetic practice. Purpose: to demonstrate 
the efficacy, the safety, the tolerability of a LPAL for photoepilation treatment. 
Materials and Methods. In this anecdotal spontaneous study 267 patients were 
included. All the patients underwent six treatment sessions, once months, for 6 
months. Response to the treatment was assessed at 1, 3 and 6 treatment sessions 
and after 6 months with dermatoscopic evaluation. Results. Body areas treated 
were legs and groin (90%), face (10%), chest and abdomen (100%). 53 patients 
(20%) developed post-treatment redness of the skin; it was more severe in face 
and abdomen of patients with very low-grade photo-type skin color. Time intervals 
of hair re-growth were 30 (80%), and 45 (20%) days. No significant differences in 
hair growth were observed in different treated body areas. 90% of patients 
declared that hair growth was weaker and with lower size than before the laser 
treatment. At 6 months follow-up, 75% of patients reported good compliance to the 
procedure, and greater effectiveness of LPAL compared with traditional epilation 
methods in terms of hair density and thickness. Discussion and Conclusion. 
LPAL photoepilation is a safe and well-tolerated procedure, whose local side 
effects depend on patient skin photo-type and anatomic location. The hair growth 
inhibition consists mainly in the reduced hair shaft diameter, rather than in hair re-
growth delay; in fact, new-grown hair were permanently weaker and perceptively 
more suitable to mechanical or wax-eradication in the follow up. 
  



TREATMENT OF MELASMA WITH A CO2 FRACTIONAL LASER 
 
K. Khatri, MD,  
Cambridge Institute of Skin Care, Boston (USA) 
 
Melasma is a chronic and frustrating skin condition for patients and physicians. It is 
commonly seen in dark skin patients and referred to as “pregnancy mask”. The 
exact etiology is not well understood but several factors play a role, such as family 
history, hormones, sun exposure, etc. Treatment of Melasma is very challenging. 
Various bleaching creams, sun block, chemical peeling, lasers, IPL has been used. 
There is no predictably effective treatment for this condition. Physicians and 
scientist all over the world are looking into new treatment options. We explored the 
possibility of using CO2 fractional laser with drug delivery using the CO2 laser 
created tunnels. We will discuss the results of this pilot study. 
  
  



A STUDY OF HYPOPIGMENTED SKIN LESIONS PRESENTING TO AN 
OUTPATIENT SKIN CLINIC IN A TERTIARY CARE HOSPITAL FOR CHILDREN 
 
M.K.Dulcy Tissera, J.K.K.Seneviratne, B.D.W.Jayamanne 
Lady Ridge Way Hospital Colombo – Sri Lanka 
 
Introduction: Loss of pigment, either partial (hypopigmentation) or complete 
(depigmentation), can have a profound psychological impact specially if its facial. 
This is particularly in skin type 4 to 5. The most common causes are Atopic 
dermatitis, Pityriasis alba, Pityriasis versicolor, Photodermatitis, Post inflammatory 
hypopigmentation, Leprosy and Vitiligo in available literature. Most of the studies 
are based on the western population, few data available in the South Asian 
population.   Objectives: To determine the prevalence of hypopigmented skin 
lesions, percentage of patients who could be diagnosed clinically with or without 
additional procedures and proportion of patients having generalized skin 
disorders.   Methods: Descriptive cross sectional study of hypopigmented lesions 
at the skin clinic of Lady Ridgeway Hospital for Children Colombo, during 01st of 
April to 30th Sep. 2011. All children clinically evaluated.   Results: Among all 
presented children 1006(6.36%)  had hypopigmented skin lesions. Mean age is 
4.90yrs (SD ± 3.70), where 51.8% are females. Atopic Dermatitis  and  related 
dermatological conditions were the commonest (28.3%).  Tinea versicolor and 
related conditions (23.9%), Photodermatitis (11.7%), Leprosy and related 
conditions(7.8%), Postinflammatory hypopigmentation (6.3%), Pityriasis alba 
(6.2%) and Vitiligo(6.0%) seen. Eighty one percent were diagnosed clinically, 
61.1% scrapings and 14.6% biopsies were performed for remaining patients. Facial 
lesions (67.5 %), facial and upper limbs(12.7 %)  and facial and truncal 
lesions(11.9%) were seen.   Conclusions: Commonest hypopigmented skin lesion 
related to atopic dermatitis. Most common anatomical sites were face, upper limbs 
and trunk. Majority can be diagnosed clinically.       
  



VITILIGO’S REPIGMENTATION: THE SUCCESSFUL COMBINATION 
TREATMENT BASED ON THE INNOVATIVE MICRO-FOCUSED-
PHOTOTHERAPY AND ORAL LOW DOSE CYTOKINES 
 
S. Gianfaldoni*, R. Gianfaldoni*, T. Lotti**  
* Division of Dermatology, Department of Critical and Experimental Medicine, 
University of Pisa, Pisa, Italy 
** Chair of Dermatology, University of Rome “G. Marconi”, Rome, Italy 
  
Vitiligo is an acquired skin disease, often familial, affecting about 0.5-1.0 %of 
general population. It is characterized by the progressive loss of melanocytes from 
the epidermis and the epidermal appendages, which results in skin areas without 
pigmentation.  
The precise etiology and pathobiology of the disease are still unclear. Even if 
multiple theories have been proposed, recent data support that vitiligo is a T-cell 
mediated autoimmune disease, maybe triggered by oxidative stress. 
Vitiligo treatments have two main goals: the first one is to stop the depigmentation, 
the second one is to induce repigmentation, achieving an acceptable cosmetic 
result. Although, several therapeutic options, both medical and surgical, have been 
proposed for vitiligo, treatments are not yet well codified and usually don’t provide 
satisfying results. Recent advances in the knowledge of vitiligo’s pathogenesis 
have contributed to find better therapeutic options, so that at present many patients 
find a better solution for depigmented skin. The authors show an innovative 
therapeutic approach for vitiligo’s repigmentation, which is based on oral low doses 
cytokines combined to micro-focused phototherapy. 
Key words: vitiligo, repigmentation, micro-focused phototherapy, oral low doses 
cytokines. 
  



THE POSSIBLE LIMITATION OF THE INTRA-OPERATIVE PDT DOSIMETRY: 
ON WOUNDS HEALING, FOLLOWING TUMOR RESECTION. 
Farouk.A.H. Al-Watban, BSc, MSc, PhD,* 
World Academy for Laser Applications (WALA) – Dubai (Saudi Arabia) 
  
In the past three decades, laser research in Saudi Arabia had provided methodical findings for the 
advancement of laser application in medicine. At low power emission, lasers incite photochemical 
effects, which diverge into two inevitable therapeutic phenomena:- Photodynamic therapy (PDT), 
and Low power Laser Therapy (LPLT). The term PDT refers to the combined use of a Photo 
sensitizer (PS) (Dye) plus Laser to treat and diagnose malignant cells. In the doses usually used for 
treatments, the dye alone or the laser alone has no effect. PDT, a laser treatment for cancer, 
involves light and PS, (i.e. a light-sensitive drug, for instance:- Hematoporphyrin derivative(HPD) , 
Photofrin, and 5-Aminolevulinic Acid.etc.) for the selective destruction of Neoplastic cells. Rigorous 
PDT studies in our laboratory are ongoing since 1985 aiming to determine the most suitable laser 
wavelength and PS, in thyroid tumor using nude mice as animal models. Previously we have 
established the Clonogenic Survival Rates, and tumor growths following PDT as a function of tumor 
volume for RIF-1 (murine fibro sarcoma) in C3H mice. We were able to completely eradicate small 
tumors (i.e. tumor volume < 50 mm³), and decrease the growth rates of larger tumors by executing 
superficial PDT followed by interstitial PDT. Thus, unlike ionizing radiation, PDT may be repeated if 
necessary without yielding cumulative toxicity.(1)(2)(3)(4). The high laser doses required for the 
presents widely used dye {Photofrin@ I&II (HPD)}, may result, as our recent experiments show, in 
inhibiting Wound Healing of up to 8%. Where if the PDT laser dose decreased it could stimulate 
acceleration of wound healing up to 30%.Where the Incident dose for PDT with Photofrin of 80J/cm2 

give zero bio activation for wound healing. With regard to LPLT, we study its effects on wounds and 
burns in Sprague-Dawley rats. We noticed healing acceleration, zero-bio activation, and inhibition 
that depended on the wavelength, dose and treatment schedule, but not on dose rate and laser-skin 
transmission. We further observed that LPLT had higher wound healing acceleration than Light 
Emitting Diode (LED), or pharmaceutical treatments. We found 29% healing acceleration with HeNe 
(632.8 nm) laser at 5 J/cm² (human dose) 40J/cm2 (animal dose), applied three times a week. 42% 
of the animals had better cosmos’s .When wound healing was impaired by diabetes, LPLT 
accelerated healing by +8.6% relative to diabetic controls (-42%). (5)(6)(7)(8) .This support the 
suggestion of using other dyes (new PS, developed to overcome some of other problems, like 
unacceptable prolongation of the procedure if large area treated and poor absorption of light By 
HPD). Since then several classes of PS were developed.  The main classes are: porphyrin 
derivatives, Chlorins, Phthalocyanines and Porphycenes etc... , Must have the properties of high 
absorption of laser , and deep tissue penetrations. Also these dyes should use a simulative laser 
dose for the wound healing, as the PDT optimum dose when combined with surgery, beside its 
efficacy for selectively destroying malignant tissue. The laser incident dose For PDT suggested 
from our experiments is up to 40 J/cm2 to give also wound healing acceleration in the animal,( which 
should converted to human),and up to 140 J/cm2 for deceleration in the animal. We advocate the 
Intraoperative Photodynamic Therapy (IPDT). Initially, surgical lasers excise/ablate visible tumors 
sealing the lymph vessels in the process thereby preventing further metastasis. Highly selective 
PDT follows removing microscopic residual cancer cells that remain after the surgery. Finally, LPLT 
is applied to accelerate healing of postoperative normal wounds (and /or Diabetic wounds). In time, 
medical lasers shall supersede some conventional therapies simply because of being 
overwhelmingly effective in various clinical applications. 



THERMAL PHOTODYNAMIC THERAPY: DEMONSTRATION OF INCREASED 
CELL DEATH 
 
Jared Jagdeo, Andrew Mamalis1, Eugene Koo1 
UC Davis Department of Dermatology, Brooklin, New York, USA 
1Sacramento VA Medical Center 
 
Background: Actinic keratoses (AKs) are generally accepted as common precursor 
lesions to invasive squamous cell carcinoma (SCC). Photodynamic Therapy (PDT) 
is a common, in office, field therapy modality used in the treatment of AKs. Clinical 
and laboratory observations have demonstrated that temperature modulation can 
impact PDT efficacy. Purpose: To demonstrate thermal PDT increases apoptotic 
cell death and to investigate the mechanistic role of reactive oxygen species (ROS) 
free radicals in an in vitro human skin fibroblast model. Materials and Methods: 
This study was completed using commercially available patient-derived primary 
human skin fibroblasts treated with aminolevulinic acid (ALA) at specific 
concentrations and controlled temperatures. Cell death, apoptosis, and superoxide 
ROS levels were quantified using flow cytometry. Results: We found that thermal 
PDT with 0.5 mM ALA resulted in significant temperature-dependent increases in 
total apoptosis and corresponding increases in superoxide ROS generation 
between 33-42°C. Discussion: Thermal PDT has the potential to increase 
treatment efficacy, and decrease the burden of AKs and SCCs.  A limitation is this 
study used normal human skin fibroblasts to demonstrate the temperature-
modulated effects of thermal PDT instead of SCC-derived keratinocytes. 
Conclusions: Our results indicate that thermal PDT significantly increases apoptotic 
cell death through increased generation of superoxide ROS in a temperature-
dependent manner. 
 
  



THE USE OF LASER PHOTOTHERAPY ON TMJ DISORDERS 
 
A.L. Pinheiro, Luiz Guilherme Pinheiro Soares, Aparecida Maria Cordeiro 
Marques, Susana Carla P S de Oliveira 
Center of Biophotonics of the School of Dentistry of de Federal University of Bahia, 
Salvador, Brazil 
 
Pain is a severe and disabling consequence of TMJ disorders of several origins. 
Several types of clinical and surgical approaches have been advocated to treat this 
condition, including the use of phototherapies. The aim of this paper is to comment 
and discuss 10 years of clinical experience on treating patients suffering from TMD 
disorders with Phototherapy. This work was approved by the Ethics Committee of 
the School of Dentistry of UFBA. The records of 276 patients treated over a 10 
years period were revised. Following standard anamneses, clinical and 
imaginologic examination and with the diagnosis of any type of TMD, the patients 
were set for light treatment. No other intervention was carried out during the 
treatment. Treatment consisted of three sessions a week during six weeks. Prior 
irradiation patients scored the pain using VAS. Patients were assessed  by the 
senior author at the end of  12 sessions.  A month later the patient had two new 
sessions and again examined and treatment concluded. In compliance with 
Brazilian regulations, the patients who accepted to participate in the study signed a 
consent. Irradiation was performed observing all safety procedures. The results 
indicates that LPT is very effective in relieving TMJ pain. But, it does not cure the 
disorder which needs to be treated accordingly. If proper treatment is not carried 
out, the pain will recur. Our results indicates that LPT is effective on the reduction 
of pain in patients with TMD, especially when using the association of the red an 
infrared laser light. 
  



FOUR DIFFERENT DIODE LASER WAVELENGTHS COMPARISON: A 
PRELIMINARY “EX VIVO” STUDY ON ANIMAL MODELS 
 
Fornaini C.1-2, Merigo E.2, Rocca Jp 2, Sozzi M.1, Selleri S. 1, Cucinotta A.1 
 
1Information Engineering Department, University of Parma, Italy 
2Micoralis Laboratory, Faculty of Dentistry, University of Nice, France 
 
Background and aim The introduction of diode lasers in dentistry had several 
advantages, principally consisting on the reduced size, reduced cost and possibility 
to beam delivering by optical fibers. At the moment the wavelengths normally 
utilized in the dental field are 810 and 980 nm. 
The aim of this study was to compare the efficacy of  four  different diode 
wavelengths: 810, 980, 1470 and 1950nm diode laser for the ablation of soft 
tissues. 
Materials and methods Several samples of  veal tongue were irradiated by  the 
four different diode lasers. The samples were exposed to different energies  and 
the internal temperature of the soft tissues close to the beam was monitored with 
thermocouple during the irradiation. The samples were observed by microscope by 
two different blind operators to value the quality of excision, in terms of tissue 
damages and regularity on the base of established criteria. 
Results The lowest superficial and deep thermal increase, as well as the best 
quality of incision was recorded for 1950nm laser. 
Epithelial, stromal and vascular damages, evaluated with different degrees, 
showed the best result, in terms of “tissue respect”, for 1470 and 1950nm . 
Conclusion 1470 and 2950nm diode laser showed to be the best performer 
wavelengths among these used in this “ex vivo” study, probably due to their 
greatest affinity to water. 
 
 
	   	  



THE COMPARATIVE ANALYSIS OF USE OF ELECTROSURGICAL UNIT AND 
SURGICAL LASER IN MAXILLOFACIAL SURGERY 

 
Nikolay Petrov,MD, Andrew Yaremenko,Anna Lysenko 
Pavlov First Saint-Petersburg State Medical University 
Department of maxillofacial surgery Saint-Petersburg, Russian Federation 
 
Purpose: We studied advantages of application in maxillofacial surgery of 
the Ellman Dento-Surg 90 FFP Electrosurgical Unit (EDS) and the ALOD– 01 
semiconductor surgical laser produced by ALKOM-MEDIKA (St. Petersburg, 
Russia). 
 Material & Methods: Biological effects of  Electrosurgical Unit and surgical laser 
were investigated in experimental models and in clinic. Optimum parameters of 
both methods were determined. 
Results:Both EDS and surgical laser were well tolerated, they had such 
advantages as haemostatic and ablastic effects and good wound healing. 
Discussion and Conclusion: According to our experience surgical laser is more 
preferable for coagulation and laser interstitial thermotherapy whereas EDS allows 
to carry out a section with good cosmetic effect.  
Reasonable use of EDS or surgical laser in maxillofacial surgery  allows to simplify 
and accelerate surgical procedures and improve its outcome. 
 
	   	  



HALOGEN LAMP, DUAL LAMP AND 405 NM DIODE LASER COMPARISON ON 
DENTAL COMPOSITE POLYMERIZATION: “IN VITRO” STUDY.  
 
Lagori G.1, Fornaini C.1, 2, Merigo E.1, Rocca Jp.1, Selleri S.2, Cucinotta A.2 
1Micoralis Laboratory, Faculty of Dentistry, University of Nice, France 
2Information Engineering Department, University of Parma, Italy 
 
Objective: The purpose of this research was to evaluate the polymerization 
efficacy of laser compared to halogen and dual lamps on two different kinds of 
resins.  
Materials and Methods: Two different resins, Filtek Supreme XT flow (3M ESPE, 
USA) and Tetric Evo flow (Ivoclar, Vivadent) were cured with three different 
devices: a halogen lamp (Heliolux DXL, Vivadent Ivoclar, Austria), a dual LED 
device (Valo Ultradent, USA) and a 405 nm laser (Euphoton, Italy). Three different 
tests were performed: the measure of cure depth, of the volumetric shrinkage and 
the conversion degree (DC%) of the double bond during the process of curing.  
Results: When laser was used on Filtek Supreme (Camphoroquinone activator) 
the result was lower than for the two lights even if sufficient to cure a composite 
layer of 3 mm. When the laser was used on Tetric Evo (Camphoroquinone + 
Lucirin ) not statistical differences between the different devices were found. In the 
volumetric shrinkage test and in the DC% measurement obtained the lowerst 
performance.  
Conclusion: Even if the result of polymerization is strongly depending on the kind 
of composite the effectiveness of 405nm laser device is lower than halogen or dual 
led lamps. 
 
  



PERIODONTICS: DENTAL PLAQUE AS A TARGET OF DIFFERENT 
WAVELENGTHS. 
 
Rocca Jp1., Muhammad O1., Merigo E1., Fornaini C1,2. 
1Micoralis laboratory, EA 7354  lab, UFRO-UNS. 24 Av. Diables Bleus. 06354 
NICE CEDEX 4 (F) 
2Group of Applied Electro-Magnetic, Information Engineering Dpt, Parma University 
(I). Via Usberti 181 Parma (I). 
 
Laser assisted periodontics is still discussed and, sometimes, considered as 
controversial because of some valid, discussable or incorrect reasons. One point 
seems clear: the possible decontamination of periodontal pockets with laser 
assistance. 
Biofilm (dental plaque) destroy the connective tissue, destruction that can 
incidentally be more or less rapid and, in a large part, that depends on the 
accumulation of PMN in response to the bacterial stimulation. 
Elimination of the biofilm is one of the objectives to be reached ad helps to stop the 
evolution of the periodontal pocket.  Lasers may interact with this target via 
thermal, photo-ablative mechanisms as well as phototoxic reactions (PDT). 
Decontamination seems subsequently possible even if the problem is that of a 
compromise between bacterial destruction and respect for the tissues and cells 
involved in the healing process. Clinical control of decontamination is based on 
direct examination (dark field microscopy, Gram staining) and also in case of 
severe clinical situations sampling plus bacterial identification. 
 
  



ER:YAG LASER RADIATION: CONTACT VERSUS NON-CONTACT ENAMEL 
ABLATION AND SONIC-ACTIVATED BULK COMPOSITE PLACEMENT 
 
T Dostalova, H Jelinkova,J Sulc, M Nemec, M Fibrich,P Bradna 
2nd Medical Faculty, Department of Stomatology, Charles University,  Prague, 
Czech Republic; Faculty of Nuclear Sciences and Physical Engineering, Czech 
Technical University Prague, Czech Republic; 1st Medical Faculty, department of 
dentistry, Charles University,  Prague, Czech Republic 
 
Background: In last two decades laboratory studies and clinical research, has 
been devoted to the treatment of hard dental caries mainly to substitute a 
conventional driller for laser radiation. The Er:YAG laser generating mid-
infrared radiation (2.94 µm) was chosen as the preferred laser system for this 
treatment. 
Purpose: The aim of our study was to analyze the bond between Er:YAG laser-
radiation-prepared cavity and a new kind of bulk-filled composite material. 
Material and Methods: Laser radiation acted in a contact (energy 250 mJ/pulse, 
repetition rate 15 Hz, average power of 3.75 W) and non-contact mode (600 
mJ/pulse, 6 Hz, 3.6 W). Laser cavities were filled with sonic activated 
composite resin. Microleakage was assessed quantitatively by the degree of dye 
penetration; the data were analyzed by the Fisher exact test with the level of 
significance set at p < 0.05. 
Results: Contact and non-contact laser treatments prepared similar cavities 
(5167.31 versus 5356.31 µm). Defocusing of non-contact therapy has a direct 
influence on the presence of dye penetration microleakage (481.19 versus 611.94 
µm). Non-contact scan is a more effective method for laser ablation (8508.05 µm). 
For that reason the dye penetration (microleakage) is higher (1458.65 µm). These 
results are statistically significant. 
Conclusion: We have confirmed that contact delivery instrument ends with a 
sapphire tip which is in contact with the tissue during the treatment, is similar to 
using a conventional driller. Sonic-activated bulk composite placement in 
association with the contact mode Er:YAG-lased enamel had optimal influence on 
connection of the enamel and resin. 
 
  



CO2 AND ND: YAP LASER IRRADIATIONS OF LITHIUMDISILICATE & 
ZIRCONIA CERAMICS: MICROHARDNESS MODIFICATION  

Ahmed EL GAMAL1, Jean Paul ROCCA1,2,3, Carlo FORNAINI 2,4, Omid H 
MUHAMMAD 1, Etienne MEDIONI 1,2,3, Annamaria Cucinotta4, Nathalie 
BRULAT-BOUCHARD 2,3  
1 Micoralis laboratoy EA 7354, University of Nice Sophia Antipolis, Nice, France 
2Restorative Dentistry and Endodontics Department, Faculty of Dentistry, 
University of Nice-Sophia Antipolis, Nice, France  
3Pôle Odontologie, CHU Nice Saint Roch, Nice, France  
4Group of applied ElectroMagnetics, Information Engineering Department , 
University of Parma, Italy  
 
Introduction The aim of this study was to investigate the interaction of infrared light 
on Computer aided design and Computer aided manufacturing (CAD/CAM) 
ceramics surfaces.  
Material and Methods Sixty (CAD/CAM) ceramic discs were prepared and divided 
into two different groups: lithiumdisilicate ceramics (IPSe.maxCADs) and Zirconia 
ceramics (IPSe.maxZirCADs). The Laser surface irradiation was performed with 
Carbon Dioxide laser: 5Watt (W) and 10W, Continuous mode (CW mode) and with 
Neodymium Yttrium Aluminum Perovskite (Nd:YAP) laser at 10W on graphite and 
non-graphite surfaces. Surface textures and compositions were examined using 
scanning electron microscopy (SEM), and energy dispersive spectroscopy 
(EDS).Thermal elevation was measured during laser irradiation with thermocouple. 
Vicker/knoop hardness test was realized on ceramic discs with load applied 300gf 
for E.maxCADs and 1kgf for E.max ZirCADs.  
Results The SEM observation showed a rough surface plus cracks and fissures on 
CO2 10W samples and melting areas in Nd: YAP samples, while with CO2 5W 
smooth and shallow surfaces were observed. EDS illustrated that the laser 
irradiation did not result in modifications of the chemical composition even if minor 
changes in the atomic and mass percentage of the components were registered. 
Thermocouple showed various thermal changes during laser irradiation. CO2 and 
Nd: YAP lasers modify the Microhardness value of the ceramics tested with 
significant role of thermal effects on Zircad ceramics.  
Conclusion CO2 and Nd: YAP lasers modify CAD/CAM surface without chemical 
composition modifications. Keywords: CAD/CAM ceramics, Laser, Microhardness.  
 
  



LASER THERAPY HELPING IN THE PERIODONTAL DISEASE AND MERCURY 
DEKIELINATION 
 
York D. 1,3, N. Kaufman 1 , Butaev A. Ch.2, Baybekov I.M. 2 
1Cariology and Comprehensive Care Department New York University, USA 
2Tashkent Medical Academy, Cabinet Chirurgie Dentaire, Cannes, France 
 
Introduction Patients with Chronic Periodontal Disease have often about 5 
amalgam restorations (50%Hg). 
Materials And Method: 44 patients, with chronic periodontal disease; 20 - control 
group, 24 - study group LLLT: 830 nm BTL 6j/cm2, 9 SESSION BioMeridian Test is 
a non-invasive detector of body’s  intolerances and toxicity.Statistical evidence was 
measured over the elimination of Mercury, amelioration of the mercury poisoning 
symptoms,   using the patient journal; paper test, chronometer, Jerome mercury 
vapors analyzer and the biomeridian test. Jerome Test Mercury Vapor Analyzer: 
measures vapors of mercury before the amalgam removal procedure, during the 
procedure of cleaning the tooth until the MVO indicates a reading of 0°. The 
reading is brought to 0° to insure the absence of vapors existing in the tubules and 
in the inspired air.The MVO can detect and quantify the presence of mercury 
vapors from amalgam fillings, inspired air, sweat and hair.  Every 2 weeks the 
mouth and inspired air is tested until the dekielination is complete. 
Results: MVO readings of 0° in the study groupYielded amelioration of the well 
being of the patient. The results are aesthetic restorations and improved restoration 
of function, amelioration of the health status of patient , formation and good 
maintenance of regenerated bone surrounding the tooth. In all cases , the group 
that had better outcome of treatment.  
Conclusion:This method reaches a new modality to beautify and detoxify the 
mouth.The benefits regarding the removal of amalgam fillings and its relation to 
mercury poisoning are still to be discovered. Meanwhile, if amalgam is removed, 
test and control exposure has proven to be beneficial in the study group 
  



ABLATION OF DENTIN AND IVORY BY ER: YAG AND ER:CR:YSGG LASER 
RADIATION 
 
Tatiana Dostalova, Helena Jelinkova, Jan Sulc, Michal Nemec, Martin Fibrich, 
Marek Remes 
Czech Technical University in Prague, Faculty of Nucl. and Phys. Eng., Czech 
Republic; Charles University - 2nd Medical Faculty, Deparment of Stomatology, 
Prague, Czech Republic 
 
Background:  In the recent years, in the clinical praxis mainly pulsed free-running 
Er: YAG and Er:Cr:YSGG lasers have been proposed for treatment of dental hard 
tissue. Alternatively Q-switched short pulses can be also used. Purpose: The aim 
of the study is to examine the effect of the mid-infrared radiation – Er: YAG and 
Er:Cr:YSGG lasers - long and short pulses on the efficiency of dental hard tissues 
ablation - dentin and ivory. Material and Methods: Twenty recently extracted 
sound human third molars and twenty ivory plates were used as investigated 
samples (thickness 3.5 mm). Both Er:YAG and Er:Cr:YSGG lasers were working in 
free-running and Q-switched regime.  For Q-switching the electro-optical shutter - 
LiNbO3 Pockels cell was used. The interacting energy and pulse length for free-
running and Q-switched regime were ~ 50 mJ and 250 us and ~ 30 mJ and 100 ns, 
respectively. The tissue sample was irradiated by focused laser light. The number 
of pulses needed for perforation  can be derived from the oscillogram, and also the 
energy needed for perforation can be recalculated. Results: The energy 
transmitted through the investigated sample was monitored.  After sample had 
been perforated, the hole diameters were measured on both sides and volume of 
truncated cones (showing the ablated volume) was calculated. Discussion and 
Conclusion: The results presented show a lower ablation possibility of the 
Er:Cr:YSGG laser compared with the Er:YAG laser. Nanosecond Q-switched 
pulses generate strong elastic waves in the dentin and also ivory. Microsecond 
free-running pulses generate micro-explosions during the ablation process. 
  



BISPHOSPHONATES-RELATED OSTEONECROSIS OF THE JAWS: 
PROPOSAL FOR A COMBINED APPROACH.  
 
Merigo E, Cella L, Clini F, Fornaini C, Fontana M, Oppici A 
Odontostomatology and Maxillo-Facial Surgery Unit - Special care dentistry 
“Guglielmo da Saliceto Hospital – Piacenza – Italy 
 
Introduction 
Long-term data concerning the appropriate management of bisphosphonate-
related osteonecrosis of the jaw (BRONJ) are not up today available. 
The new perspectives based on the utilization of high technology instruments 
during the different steps of interventions, also combined with promoters of tissue 
repair, are characteristic of the modern oral surgery. 
The advantages consist in better compliance of the patients (reduction of pain and 
inflammation, bleeding control) and real opportunities for soft and hard tissues 
healing. 
Materials and methods 
Fourteen cases of Bisphosphonates-related Osteonecrosis of the jaws (BRONJ) 
were observed at the Odontostomatology and Maxillo-Facial Surgery Unit of the 
Hospital of Piacenza and a surgical approach was performed by using different 
devices: Piezosurgery for removing the necrotic bone tissue and also for obtaining 
the bone specimen necessary for histological analysis; Er:YAG laser (2940 nm) to 
vaporize necrotic hard tissue until bleeding bone; Platelet-Rich Plasma (PRP) to 
stimulate hard and soft tissue healing; diode laser (808 nm) to biostimulate the 
surgical site.  
Results 
All treated patients reported a good postoperative comfort without use of 
painkillers, absence of bleeding and fast healing processes. Thirteen patients 
(92.85%) obtained the complete healing in a minimum follow up of 6 months. 
Histological exams were of good quality without artefacts.  
Discussion 
Sequential utilization of different high technologies devices during all the steps of 
Bisphosphonates-related Osteonecrosis of the jaws treatment allows to perform a 
faster and less invasive surgery with a more comfortable postoperative healing 
process and it represents a new and innovative approach in this severe adverse 
event. 
  



PHOTODYNAMIC THERAPIES IN THE TREATMENT OF CHRONIC 
ODONTOGENIC SINUSITIS 
 
A. Lysenko, PhSt, A Yaremenko, PhD 
Pavlov First Saint-Petersburg State Medical University 
Department of maxillofacial surgery, Saint-Petersburg, Russian Federation 
 
Background: Within more than 100 years it is well known that dental infections 
can cause sinusitis. Up to 40% of chronic bacterial maxillary sinus infections are 
caused by a dental source. 
Successful treatment of chronic sinusitis requires management of the odontogenic 
infection and may require concomitant or subsequent sinus surgery. 
Purpose: We represent pilot study of endoscopic and laser techniques including 
photodynamic therapy (PDT) performed in patients with chronic odontogenic 
sinusitis 
Material & Methods: We used this new technique in 10 patients with maxillary 
sinusitis caused by a dental source. Operations were performed using endoscopy 
and surgical laser and were supplemented with PDT procedure. 
Results: No major complication was noted during and after surgery. In all 10 cases 
it was noticed a positive effect during 6 month follow-up period. 
Conclusion: Endonasal endoscopic sinus surgery combination with PDT is a safe 
and efficient method of treatment of chronic odontogenic sinusitis. 
  



LOW LEVEL  DIODE LASER THERAPY IN PATIENTS WITH CHRONIC 
SINUSITIS 
 
Guido Bastianelli MD, Leonardo Longo MD 
Institute Laser Medicine, Firenze 
 
Chronic rinosinusitis has had  an increased incidence in these years in general 
population 
First reason is the introduction of less invasive techniques of endoscopic sinus 
surgery that have focused the attention of pazients  to the best cure rate without  
invasive surgery. .Nevertheless we have learned from many failures of the surgery 
alone that the concept of Fess  of improving ventilation like sufficient tool itself to 
restore a normal situation is no more valid We have changed now  from improving 
ventilation to opening up sinus for medical treatment This concept confirm the 
theory that the chronic rinosinusitis is a complex pathology where many actors can 
play a role if for not solving completely the problem to ameliorate the simptoms of 
the patients 
The Authors has  evaluated the use of low level laser therapy with lasemar 
(euphoton )diode laser in a comparative group of 50 patients  trated with surgery 
and other medical therapies and with 50 patients treated with surgery medical 
therapy and laser low level for  refractory chronic sinusitis 
Tha AA will discuss the results and the indications of this intersstin new tool for this 
difficult pathology 
  



LASER IN THE NOSE SURGERY :PROS AND CONS AFTER THE LAST LASER 
FLORENCE CONFERENCE 
 
Guido Bastianelli MD,  Leonardo Longo MD 
Institute Laser Medicine, Firenze, Italy 
 
The actual current utilization of laser in nose surgery  record more than 600 
patients every year 
From the last Laser Florence Conference  in which we have presented  our 35 
years experience with lasers in nose surgery we revaluate the indications  and 
contraindications of laser in the nose surgery 
The authors will also discuss the long time results with success and failure rate in 
either microscopic and endoscopic surgery of the nose. 
  



NON ABLATIVE LASER TREATMENT OF SNORING (LASER 800) 
 
Fabrizio Schenardi. MD 
Surgery Ward, Casa di Cura “La Cittadella” Italian NHS 
Pieve del Cairo, Pavia, Italy 
 
Introduction Snoring, which appears in the form of different types, affects more 
than 44 % of the population, it can cause huge relationship problems and in some 
extreme cases even result in sleep apnoea. 
The most common causes can be obesity, alcoholism, the extended use of 
sedatives, and above all an obstruction in the nasal passageways (nasal septal 
deviation and turbinate hypertrophy) or in the rear part of the oral cavity 
(macroglossia or ptosis of the soft palate). 
Aim Our research on 42 patients aged between 22 to 71 years regards the non-
ablative laser treatment of the ptosis of the soft palate, which vibration on the 
tongue base during the air passage is the cause of night snoring. 
We applied Lasemar 800 nm  with optical fibre, with special anatomical handpiece. 
Material and methods The non-ablative laser treatment requires only a 20-minute 
local anaesthesia, it is applied on the whole soft palate length and causes an 
immediate retraction of the whole treated tissue, similarly to what we can observe 
in the laser endoluminal treatment of the saphenous vein or the perianal fistulas, 
thus resulting in the immediate disappearance of snoring. 
Results According to our annual follow-up we have excellent results in 80% of 
patients, the therapy includes 3 treatments during 12 months resulting in the lasting 
disappearance of night snoring and a significant improvement of the quality of 
patients’ and their relatives’ lives. This laser therapy is a non-ablative and 
outpatient treatment which can be done out of the operating theatre and without 
post-surgical complications. 
Conclusions The laser treatment of the ptosis of the soft palate causing snoring is 
a very effective non-ablative laser treatment that, if repeated 3 times per year, 
results in an immediate and lasting disappearance of night snoring. 
 
  



DIODE LASER TONSILLOTOMY IN AMBULANT SURGERY – A 6 YEARS’ 
EXPERIENCE REVIEW 
 
C. Becker, MD 
ENT, Munchen, Germany 
 
Laser tonsillotomy seems to be a safe an efficient procedure.  
A retrospective review of 66 patients over the last 6 years, with a mid age of 5 
years and 1 months (youngest 2 years; oldest 12 years 11month) was done to 
prove indication, patient satisfaction, severe complications and improvement of 
symptoms. Diod laser with mid output of 8,74 ±0,8 Watt in continuous wave modus 
(CW) was used to reduce tonsillar volume thus achieving a normal anatomic 
situation. If necessary adenoidectomy, paracentesis and in rare cases turbinate 
reduction was done in the same session  
Main symptoms as snoring and apnea combined with tonsillar hyperplasia 
indicated the dimension of the operation and were reduced in 91,4%. Bleeding 
complications regarding tonsillotomy after surgery were not seen; in one case 
bleeding was related to contemporary adenoidectomy. Other minor intraoperative 
complications were referable to palatinal and peritonsillar edema. Also 
comorbidities like allergy, dysfunction of the Eustachian tube and vasomotor 
disorder seemed to have an influence on the surgical outcome. In these cases after 
reduction of tonsillar volume therapy has to be extended by further measures like 
adenotomy, laser turbinate surgery, paracentesis or immunological therapy like 
hypersensitization and other. 
The results of this review showed tonsillotomy to be an efficient method with high 
benefit on typical symptoms and safe use in ambulatory settings. Creating a 
physiological breathing situation reduces infection rate and facilitates the 
development of anatomic correct dental positioning.	  
  



EFFECT OF LASER LIGHT ON TUMOR GROWTH AND INVASION  
G Ottaviani1,2 ,S Zacchigna,2 K Rupel, 1,2 M Gobbo,1 R Bussani,3 R Di 
Lenarda,1 M Biasotto1 
1 Oral Medicine and Pathology Unit (Dental Science Department), University of 
Trieste, Ospedale Maggiore, Piazza dell'Ospitale 2, Trieste, Italy 
2 Cardiovascular Biology Laboratory, International Centre for Genetic Engineering 
and Biotechnology, Trieste 
3Dept of Pathology, Cattinara Hospital, Strada di Fiume 447, Trieste, Italy 
 
BACKGROUND Oral mucositis and skin dermatitis are debilitating side effects 
related to oncological therapies, thus affecting patients’ functional capacity and 
quality of life. Laser therapy is an effective treatment for both conditions, although 
its mechanism is still poor elucidated. Since laser light seems to enhance mitotic 
activity of epithelial cells, fibroblasts and collagen fibres, are we sure that it does 
not affect even neoplastic cells? 
PURPOSE:Two different mice models have been ad hoc created to investigate 
whether laser therapy can be safely performed even on neoplastic areas. 
MATERIALS AND METHODS: First model: 4-NQO chemical carcinogen was 
administered to 50 mice. 25 mice were subdued to 4 daily laser therapy sessions 
(L3: λ 970nm, 6J/cm2, 2.5W/cm2, continuous wave), while 25 mice were used as 
controls. Animals were sacrificed to perform histological analysis.Second model: 
Melanoma cells were implanted in 50 mice to develop a tumour mass. Mice were 
dividedinto 4 groups according to tumour size: 3 groups were laser-treated (L1: 
λ660nm, 3J/cm2, 100mW/cm2, 
continuous wave; L2: λ800nm, 6J/cm2, 1W/cm2, continuous wave; L3: λ970nm, 
6J/cm2, 2.5W/cm2,continuous wave) for 4 consecutive days, and the fourth was 
used as control. Tumour volume and weight were measured, while tumour 
invasiveness was quantified through immunohistochemistry. 
RESULTS: First model: the number/extension of dysplastic/neoplastic areas did 
not increased after laser irradiation (p<0.05). Unexpectedly, while carcinomas are 
normally surrounded by dysplastic tissue displaying different degrees of cells 
alterations, laser treated carcinomas appeared as insulated lesions surrounded by 
healthy epithelium. Second model: tumour growth and weight and neoplastic cells 
infiltration were lower in all laser groups compared to the controls (p<0.05). 
DISCUSSION AND CONCLUSION: While laser light seems to increase the 
proliferation of cultured cells, the net effect in vivo is a reduction of tumour growth 
and tumour cell infiltration in surrounding tissues. This effect is mostly evident for 
the L3 protocol. A key-role of the immune system may explain the peculiar 
behaviour of carcinomas and melanomas in response to laser irradiation. 



LASER SAFETY:  THEORY INTO PRACTICE 

Penny J. Smalley, RN, CMLSO, MACORN 
Chicago, USA 
 
A universe of laser standards, terminology, regulations, guidelines, professional 
recommendations, and policies has proliferated around the world in an effort to 
provide standardised governance over Class 3b and Class4 healthcare lasers. 
Professionals 
working with lasers in photobiomodulation practices are often unaware of which 
standards apply, and how they can operationalize them. They may find themselves 
trying to comply with standards that were never meant to work in their types of 
practice settings or dealing with administrative requirements meant for surgical 
lasers in the operating room. They may also be faced with trying to work within a 
program run by a LSO who is not familiar with low level lasers. 
Everyone's goal is to establish and maintain a safe treatment environment for 
themselves, and their colleagues, with resulting safety in patient care, but most 
report that they routinely feel disadvantaged by lack of correct and useful 
information, and challenged when required to demonstrate compliance or interpret 
the complex of standards documents.  
The word safety has two different interpretations.  It can mean clinical outcomes, 
based on the application of the energy to tissue, selection of appropriate dose, 
wavelength, and delivery system, or it can mean operational safety as defined in 
national and international laser safety standards.  Operational safety includes risk 
assessment, hazard based control measures, personal protective equipment, 
education and training plans, documentation, equipment maintenance, quality 
assurance, and audit, as required by most country’s Occupational Health and 
Safety laws. Clearly, safety rules will differ in scope and content, for operating 
theatres, physiotherapy clinics, dental practices, and with each type of practice 
setting, and type of laser in use.  
Ensuring safety depends on proper education and training, performance of risk 
assessment, understanding the governance documents, and then incorporating 
those parts of the standards that apply, into a comprehensive, and relevant safety 
program, developed for each individual laser practice.   
 
 
 
 
 



PHOTOBIOMODULATION LASER THERAPY: FROM BENCH TO BEDSIDE 
EVIDENCE OVERVIEW 
 
G.D. Baxter, J. Anders1 
Centre for Health, Activity & Rehabilitation Research, University of Otago, New 
Zealand 
1USUHS Bethesda, USA 
 
Background: Photobiomodulation therapy (also known as low level laser therapy or 
laser therapy) is a popular and widely used therapeutic modality, with primary 
indications based upon tissue repair and relief of pain of various aetiologies. 
Purpose: To provide a contemporary review of current evidence of (i) basic 
biological mechanisms, and (ii) clinical effectiveness. Material and Methods: 
Review and synthesis of evidence from (i) basic biomedical and animal studies, 
and (ii) systematic reviews of randomised controlled trials of photobiomodulation 
therapy. Results: There is strong evidence of biological effects and therapeutic 
benefits of photobiomodulation therapy, when used at appropriate dosages and 
parameters. Discussion and Conclusion: Photobiomodulation therapy may be 
recommended for tissue repair and for the relief of pain of various 
aetiologies.  Treatment parameters are critical to the effectiveness of this therapy. 
	   	  



COMPARISON OF LIGHT PENETRATION OF 810 nm AND 904 nm 
WAVELENGTH LIGHT IN ANESTHETIZED RATS 
 
J. Anders, X Wu 
USUHS Bethesda, USA 
 
It has been reported that 20% of the output power of 810 nm wavelength light 
penetrated through rat skin and remained stable over a 150 sec irradiation period 
while there was an increase in light penetration of 904 nm wavelength super-
pulsed light over the 150 sec ( Photomed Laser Surg (2012; 12: 688-94.). The 
purpose of this study was to reexamine the penetration of these wavelengths of 
light. The lasers used were: 808 nm wavelength (B&W Tek) (output power 1 W, 
CW) and 904 nm wavelength super-pulsed (Irradia) (20W, mean output power 60 
mW, 5 kHz).The power density was measured by a near infrared detector (B&W 
Tek, Inc). An incision was made through the skin and gastrocnemius muscle of 
anesthetized rats. The detector was placed under the muscle or skin. Experiments 
were done on laser emission stability. Once stability was reached, data were 
collected at 0, 10, 30 sec and every 30 sec for a total of 4 minutes. The 904 nm 
wavelength laser required 10 minutes to stabilize. If power density measurements 
were taken during this time, light penetration appeared to increase over time of 
irradiation. This increased penetration was eliminated once the output reached 
stability. The percentage of light transmission through the skin was: 808 nm laser = 
24.63%, 904 nm laser = 19.94% and skin and muscle: 808 nm laser = 7.24%, 904 
nm laser = 4.01%. Based on these data, penetration of 810 nm wavelength light 
through tissue is greater than super-pulsed 904 nm wavelength light.  
 
	   	  



MANAGEMENT OF DEMENTIA AND OTHER NEURO-DEGENERATIVE 
DISEASES WITH PHOTO- MEDICINE: CLINICAL EXPERIENCE AND CASE 
STUDIES  

1William Stephan, MD, 1Louis J. Banas, BS, MS, CLT, 2Ronald Aung-Din, MD 
and 2John Thomas, PT 
 1Laser Innovations, LLC, Buffalo, NY, USA 
 2Sarasota, FL , USA 
 
Objective: In the course of using Photo-Medicine (previously known as Low Laser 
Therapy, LLT) in clinical practice over 5 years, observations of improvement in 
cognition and personality were noted in a number of patients. As result, select 
patients with Alzheimerʼs Disease, vascular dementia, post-traumatic brain injury, 
and other neuro-degenerative diseases were treated at clinical practices in Buffalo, 
NY (Primary Care) and Sarasota, FL (Neurology and Neuropsychiatry) to 
determine if clinical improvement occurred with Photo-Medicine in this patient 
population.  
Method: Over 30 patients with above conditions were treated with illumination to 
pre-frontal cortex, temporal lobe and hippocampal regions, and Circle of Willis for a 
duration of two and one-half minutes every 48 hours for 6 treatments, using the 
Theralase multi-probe (905nm/660nm) laser at 60 milliwatts. Every 2 week 
maintenance therapy was continued in some patients.  
Conclusion: Treated patients exhibited varying degrees of improvement in 
cognitive function and personality, leading to improved quality of life and decreased 
caregiver burden. In some patients, improvement was objectively measured by 
formal neuropsychological testing, PET scan, and reductions in dose or 
discontinuation of prior medications. Improved overall sense of well being was 
frequently expressed by treated patients. One experienced return of ability to smell 
they had not had for 5 years.  
Similar results were reported in a recent pilot study in Japan where 15 patients 
were treated and followed for a year. These results in combination indicate need 
for controlled double-blind studies. This non-invasive and non-systemic modality of 
therapy could play a key role in treating progressive neuro-degenerative conditions, 
improving quality of life and reducing health care costs.  
 
  
	   	  



INFLUENCE OF INFRARED LASER ON LIFESPAN AND COUNTS OF SOME 
POPULATIONS OF LEUCOCYTES IN GAMMA-IRRADIATED MICE 
 
Y. Efremova1, Zuzana Sinkorova2, Leos Navratil1 
1Czech Technical University in Prague, Faculty of biomedical engeneering, Kladno, 
Czech Republic, 2University of Defence, Faculty of Military Health Sciences, 
Hradec Kralove, Czech Republic 
 
Background Gamma rays are biologically hazardous type of ionizing radiation. 
Purpose The purpose of this study was to investigate the influence of 940-nm 
diode laser on counts of neutrophils, lymphocytes and their subpopulations, and on 
the lifespan of gamma-irradiated mice. Material and Methods Mice were assigned 
to groups according to the type(s) of influence and sequence of irradiation: (1) no 
influence, (2) only gamma radiation (8.7 Gy), (3, 4) only laser (33 or 132 J), (5, 6) 
combination of laser (33 or 132 J) and gamma radiation, (7, 8) combination of 
gamma and laser radiation (33 or 132 J). Interval between combination of two 
types of irradiation was 24-h. Each group was randomly subdivided into 2 
subgroups, where lifespan of mice  and counts of neutrophils, lymphocytes and 
their subpopulations (on 12th day after gamma irradiation) were analysed. Results 
940-nm diode laser at 33 J significantly increased lifespan of mice (p<0.05). In the 
same group, counts of neutrophils, lymphocytes (T-cells) were significantly higher 
than in gamma-irradiated group (p<0.05).  Laser at final energy 132 J also had 
influence on the counts of examined blood cells (p<0.05), but did not change 
lifespan of mice. Discussion and Conclusion 940-nm diode laser at 33 J 
increases lifespan of gamma-irradiated mice and recovers count of neutrophils, 
lymphocytes and subpopulation of T-cells in blood. Mechanisms responsible for 
these effects will be investigated in further studies. This project was supported by 
the Studentska grantova soutez CVUT (SGS15/230/OHK4/3T/17). 
  



STIMULATION OF THERMOCELLULOLYTIC BACTERIA WITH VISIBLE RED 
LIGHT 
 
Paulo Fernando Almeida, Pedro Jorge Louro Crugeira; Gustavo Miranda 
Pires Santos; Fabio Alexandre Chinalia; Antonio Luiz Barbosa Pinheiro³ 
Instituto de Ciências da Saúde of the Universidade Federal da Bahia, Center of 
Biophotonics of the Federal University of Bahia 
 
The use of photobiology for cell stimulation and tissue repair has a strong strand in 
medicine primarily due to the advent of the laser. However, some of these events 
are not entirely clear. Nevertheless, it is known that stimulation or inhibition of cell 
is highly associated with the wavelength and energy dose. Among the wavelengths 
listed as capable of activating metabolism inducing the formation of ATP are 
primarily the wavelengths contained in the red band (632nm, 650nm, 660nm and 
725nm). In order to assess the photobiostimulation using different doses of energy 
(5J/cm², 10J/cm², 13J/cm², 15J/cm² and 20J/cm²) at a wavelength of 632nm and 
660nm in thermocellulolytic bacteria after 8-hour nutrient deprivation. An 
experimental protocol was performed which held an irradiation every 12 hours 
during 72 hours, totaling 6 irradiations. Before each irradiation samples were 
collected for the colony counts. After the scores was observed that the decline of 
the curve reduced in the irradiated groups. However, according to these data the 
increase in energy dose 632nm and 660nm is not directly related to the reduction 
of the slope of the curve. These results demonstrate that the biostimulation of 
thermocellulolytic microorganisms using visible light (632nm and 660nm) is 
capable of activating metabolism and may be useful in the improvement of 
bioprocesses, such as degradation residues lignocellulosic. 
  



THERMOGRAPHIC EVIDENCE OF LASER ACUPUNCTURE EFFECTIVENESS 
 
J L Lloyd-Jones,  
British Acupuncture Council,  Gloucestershire,  UK  
 
Laser Acupuncture (LA) has become popular as a non-invasive means to activate 
and move Qi within the body, using Class 3B therapeutic lasers in the place of 
traditional needles.  Since the efficacy of this newest form of stimulation remains, to 
many, unproven, the object of this study was to use Thermography to substantiate 
the effectiveness of Laser Acupuncture when applied to specific acupuncture 
points. Thermography is a non-invasive means to analyse temperature distribution, 
with any physiological variation in blood circulation effecting a change in surface 
temperature that can be easily observed, recorded and monitored using a thermal 
imaging camera. Three points were chosen and studied independently - LI4, GB37 
and Lu7 Each point is known to have a symptomatic effect on an area of the body 
at some distance from the point, thereby eliminating the possibility of any local 
influence from the laser treatment itself. Patients were chosen having symptoms 
within those areas of influence Before Laser Acupuncture stimulation was 
administered, thermal images were taken of the area over which each point had a 
direct effect.  Post treatment, further successive thermal images were collected to 
monitor the effects of LA treatment over time.  The images, together with 
extrapolated data, show Laser Acupuncture to have a consistent and significant 
effect.  The conclusion of this study adds weight to Laser Acupuncture being 
considered as a credible and effective alternative to the use of Traditional 
Acupuncture needles. 
 
  



APPROPRIATE PHYSICAL PROPERTIES OF HIGH-PERFORMANCE LASER 
THERAPY IN SELECTED MUSCULOSKELETAL DISORDERS 
 
Navratil V., Efremova Y., Blaskova E., Kimlickova M., Navratil L. 
1The Czech Technical University in Prague, The Faculty of Biomedical 
Engineering, Department of Health Care Disciplines and Population Protection 
 
Backround MLS® Therapy is a new phenomenon of laser treatment based on the 
simultaneous application of two laser beams. The synergy of these waves 
increases the effectiveness of the overall treatment. Purpose The aim of the study 
was to compare the results of laser treatment in patients with musculoskeletal 
impairment. We compared the laser -based MLS® and a low power diode laser. 
Material and methods Patients were randomly divided into three groups. One 
group received MLS therapy parameters set by the manufacturer. A second group 
was given altered physical parameters based on our past experience. The third 
group received LLLT. Results The analgesic effect of therapy was demonstrated 
both through MLS®laser application and after the application of LLLT. For MLS® 
therapy the onset of the analgesic effect was rapid, after the first/second 
application (after the application of LLLT after the ninth/tenth) and a therapeutic 
effect was achieved with a significantly lower number of applications. Discussion 
and Conclusion Rapid pain relief plays an important role in the effect of therapy. 
Laser is an important component of complex therapy and MLS® is a beneficial 
therapy against LLLT as it has a faster onset and shorter treatment time with a 
lower number of applications. Due to cost savings, a smaller number of 
applications is customary in the Czech Republic, averaging at 60 Euro per patient. 
Investments in the acquisition of the laser MLS® compared with conventional 
therapeutic lasers yields greater returns for approximately eighty patients  
  



NEW METHOD HIGH LASER TREATMENT IN COMBINATION WITH 
THALASSO THERAPY FOR DISCOPATHIES 
 
1P.F. Parra, MD, 2A. Cerina, MD, 3L. Giannuzzi, MD 
1 Medical director of the Italian Tennis Federation National Teams; 2 Medical 
director of Aquaforte Spa; 3 AD. Forte Village Resort 
 
From 2015 we have started to evaluated the association with High Power Laser 
Therapy, performed from 1988 with the original method by Prof. Pier Francesco 
Parra, and Thalasso Therapy. 
High level saline density of Aquaforte's water is particularly rich in Magnesuim 
(MgCI). 
This peculiarity helps releasing muscular tension in a very short time and helps 
improving metabolic exchanges that provide anti-infiammatory and draining action 
on specific edema areas. 
This unique water also allows the body to float, this giving a full psycho-physical 
relaxation. 
The therapeutic effect of laser therapy are enchances by immersing in this water 
according to a personalized program based on the time available. 
We present a case history that has been examinated in two months of 30 patients. 
  



PHOTOBIOMODULATION LASER THERAPY FOR LYMPHOEDEMA: 
CURRENT EVIDENCE 
 
Baxter GD, Liu, L., Chapple, C.M., Tumilty, S.; Anders, J.1 

Centre for Health, Activity and Rehabilitation Research, University of Otago, 
Dunedin, New Zealand. 
1USUHS Bethesda, USA 

 
Background: Photobiomodulation (laser therapy) has been promoted as an 
effective treatment for breast cancer-related lymphoedema (BCRL). The evidence 
to date has generally been positive, however trials are limited in size and number. 
Aim: This systematic review aimed to establish current evidence to support the 
effectiveness of photobiomodulation laser therapy in the management for women 
with BCRL. Methods: PRISMA guidelines were used to inform the design of this 
systematic review of randomised controlled trials. Patients: women with BCRL; 
Intervention: Photobiomodulation laser therapy, either as primary treatment or as 
part of a combined or adjunctive treatment; Comparison: any control condition 
including placebo treatment; Outcome: signs and symptoms of lymphoedema. 
Standardised search terms were used, and retrieved publications checked for 
citations. A best evidence synthesis was completed. Results: Following screening 
and exclusions, a total of 13 studies were included in the review. Findings were 
almost exclusively positive for outcomes assessed including limb circumference 
and volume, and current pain. Studies were generally small, and of moderate 
quality. Discussion and Conclusion: Current evidence supports the use of 
photobiomodulation laser therapy in the management of signs and symptoms of 
BCRL. The relevance of irradiation parameters to reported effects is unclear, but 
several cycles of treatment may provide better outcomes. Further high-quality, 
large studies are indicated in this field.  
 
  



EXPANDING TREATMENT PARAMETERS FOR ACHILLES TENDINOPATHY 
 
S. Tumilty, PT, G.D. Baxter. DPhil, PT 
Centre for Health, Activity & Rehabilitation Research. University of Otago. Dunedin, 
New Zealand 
 
Background: The combination of eccentric exercise and photobiomodulation may 
be beneficial in treating Achilles tendinopathy. Issues exist over dosage 
parameters for both modalities. Purpose: The aim of this work was to assess the 
effectiveness of a reduced eccentric exercise regime combined with a class 4 laser 
device for Achilles tendinopathy. Methods: Double blind randomized controlled 
trial. Eighty participants, 18-65 years with Achilles tendinopathy and symptoms for 
longer than 3 months were included in the trial. Participants randomized into one of 
four groups; 1 (Placebo + Ex Regime 1) or 2 (Laser + Ex Regime 1) or 3 (Placebo 
+ Ex Regime 2) or 4 (Laser + Ex Regime 2). The primary outcome measure was 
the VISA-A. Outcomes were collected at baseline, week 4 and week 12. Laser or 
placebo was administered twice per week for the first 4 weeks prior to a supervised 
exercise session with a physiotherapist. The exercise regime was continued 
unsupervised for a further 8 weeks. Analysis: Data analysed using ANCOVA with 
baseline scores as the covariate. Results: As per intention to treat, missing data 
was replaced. For VISA-A at 12 weeks group 4 achieved significant gains over the 
other 3 groups; group 1 (18.5 [9.1, 27.9]); group 2 (10.4 [1.5, 19.2]), group 3 (11.3 
[3.0, 19.6]). There was a moderate effect size in favour of exercise twice per week 
(7.2 [-1.8, 16.2], ES .7). Conclusion: Photobiomodulation as an adjunct to an 
eccentric exercise regime of two sessions per week provide superior results 
compared to exercise alone. 
	   	  



ACUTE AND CHRONIC LUMBAGO TREATED WITH LASER: A REVIEW 
 
L. Longo, MD, D. Longo, PT, G. Cherubini, PT,  V. Mange’, PT 
Institute Laser Medicine, IALMS, Firenze – Italy 
 
Background: Acute and chronic lumbago, or a low back pain syndrome, interests a 
large part of the population. Over the years, clinicians have treated this condition 
with different types of laser and different results. 
Purpose: The aim of this study was to determine if treatment of acute and chronic  
lumbago with non-surgical laser therapy would result in immediate resolution of 
pain and muscle contracture, and what kind of laser is  the best in each single 
clinical type of low back pain syndrome. 
Study Design and Method: After the study of the literature on this topic, we enrolled 
50 middle aged patients of both sexes. Participants had acute lumbago which 
occurred from 1 to 7 days before the treatment. 28 patients were exposed to laser 
treatment whereas 22 were enrolled as a control group. Patients stopped other 
drugs and physical therapies, but they continue their daily activities. A Nd-YAG 
laser (Aerolase Light Pod) was used (1064 nm, 5 W PW, spot-size 6 mm, 105 J for 
spot, 35 Joule for passage. three passage for spot) 4 irradiations per day, for a 
maximum of 12 irradiations. Further 50 patients suffering of chronic lumbago were 
treated with diode laser 808 nm (Eufoton) 36 J/scm, four irradiations per day, for a 
cycle of 20 irradiations.  
Results: In acute lumbago, muscle contracture disappeared within the first three 
irradiations and pain within 6 irradiations. Treatment was continued until there was 
total resolution of the lumbago to avoid relapses. 2 patients had a relapse, caused 
by excessive physical activity immediately after the elimination of the symptoms, 
pain and functional limitation. They were re-treated successfully. In chronic 
lumbago, muscle contracture disappeared within the first ten irradiations and pain 
reduced within 15 irradiations, disappeared 1 month after the end of the cycle. 
Discussion and Conclusion: Nd-YAG laser proved effective for the treatment of 
acute lumbago. In previous experiences, Nd-YAG don’t given results in chronic 
lumbago. Previously, we successfully treated acute lumbago with 904 and 810 nm 
wavelength diode lasers. The advantages of using the Nd-YAG laser over the 
diode lasers include: shorter treatment sessions (seconds rather than minutes), 
fewer number of treatments, and more rapid recovery. Based on these advantages, 
laser therapy using the Nd-YAG laser could be proposed as the gold standard 
therapy for acute low back pain syndrome, when the diagnosis is accurate and 
correct. Diode laser remain the best  in the treatment of chronic lumbago. 
	  



EFFECTS OF NON SURGICAL LASER THERAPY COMBINATED WITH 
GRIMALDI’S MUSCLE SHORTENING MANEUVER ON PATIENTS WITH 
SPINAL CORD INJURY: A CASE SERIES 
 
D. Longo1, 2 PT, L. Longo1 MD, P. Lippi2, PT, MSc, G. Cherubini1, 2, PT, V. 
Mangé1, PT 
1Inst. Laser Med., International Academy Laser Medicine And Surgery, Firenze  
2University of Florence- Florence, Italy 
 
Background and Objectives. From 2003 we treated patients with Traumatic 
Spinal Cord Injuries (TSCI), using Non-Surgical Laser Therapy (NSLT).To increase 
muscle strength and to further explore new emerging synergies, we have started to 
use a physical therapy practice based on the most current knowledge about the 
motor control, named Grimaldi’s Muscle Shortening Maneuver (MSM). 
The goal of our study is to obtain objective datas suggesting the real efficiency of  
the association between these two treatments. 
Study Design and Methods. In 2014-2015, 20 patients with TSCI, occurred at 
least one year before laser treatment and documented by NMR, ESSP, and ESMP, 
were enrolled. All patients have total and/or subtotal sensory and motor paralysis 
under the level of lesion. Lasers used were 808 nm, 915 nm, 10600 nm, and 1064 
nm. Patients were involved in a specific physical therapy training (Grimaldi’s 
Muscle Shortening Maneuver) 2 times a day, 8 sessions at all, working selectively 
on certain joints, muscles and limbs. Before treatment under the level of lesion, 
muscles’ activity was tested with EMG system of surface (sEMG). Muscolar force 
at specific joint angles were assessed by some electronic hand-held 
dynamometers and goniometers. This type of evaluation was also administered 
prior to and after each maneuver and at the end of each cycle of laser treatment. 
Trunk’s ROM and balance were evaluated through an accelerometer and a 
balance board set on a dynamic standing device. Every cycle of both treatment 
was replicated in average each month. 
Results. Results were regarded as positive if objective assessment of force 
displayed encouraging results in all patients. Objective assessment of force, trunk’s 
ROM and balance displayed encouraging results in all patients. On TSCI, after 
each cycle of 20 sessions, patients showed improvements in motor function and 
voluntary command shown by the graphic features. Follow-up is positive after 2 
months.  
Conclusion. The association between laser treatment and Grimaldi’s Muscle 
Shortening Maneuver (MSM) seems to be effective on muscle strength and motor 
control of patients affected by SCI.  



LASER THERAPY OF TRAUMATIC SPINAL CORD INJURIES: PROCEDURE, 
RESULTS EVALUATION, FOLLOW UP 
 
L. Longo, MD, D. Longo, PT, G. Cherubini, PT, V. Mangé1, PT 
Institute Laser Medicine, International Academy Laser Medicine And Surgery 
Firenze – Italy 
 
Background and Objectives. Since year 2003 until today we treated 265 patients 
with Traumatic Central Nervous System Injuries (TCNSI), using Non-Surgical Laser 
Therapy (NSLT).  
Each TCNSI is always different , as loss of function and answer to treatment. 
For this reason statistical criteria are less valid, because much variable parameters 
are involved contemporaneously. 
The goal of our study is to obtain the immediate evaluation of NSLT results on 
motor and sensory functions with objective tools and procedures. We would like 
also to establish valid criteria of follow up. 
Study Design and Methods. From year 2004 until  2014, we enrolled 265 
patients with TSCI, occurred at least one year before laser treatment and 
documented by NMR, ESSP, and ESMP. All patients had total and/or subtotal 
sensory and motor paralysis under the level of lesion. Lasers used were 808 nm, 
915 nm, 10600 nm, and 1064 nm, applied with a first cycle of 20 sessions, four a 
day. From 2013, before laser treatment under the level of lesion, muscles’ activity 
was tested also with EMG system of surface (sEMG) and total evaluation of muscle 
tone, trophism and force. Clinical evaluations always included the research of 
superficial and deep tactile and thermal sensory under the level of lesion. A therapy 
protocol was used according to the clinical conditions of each patient. Same clinical 
evaluations, sEMG and muscle evaluation were repeated at the end of each cycle 
of treatment. The cycles of treatment were replicated in average each two month. 
Results. Results were regarded as positive if the sensory sensibility increased 
minimum two metamers under the level of lesion. sEMG showed modifications in 
CNS-muscle conduction spikes, under the same level. On TSCI, after each cycle of 
20 sessions, patients showed improvements in motor function and voluntary 
command shown by the graphic features. Follow-up was positive 1 year and more 
after the end of treatment. 
Conclusion. Laser Therapy of traumatic spinal cord injuries had very good results, 
demonstrated with clinical evaluations and objective instrumentation, as the sEMG. 
This diagnostic procedure of evaluation is very useful as test for an immediate 
assessment of TSCI Laser therapy results, and also for the evaluation of the 
results with the follow- up. 



PRINCIPLES OF PHOTOBIOMODULATION THERAPY (PART I)  
 
R.E. Hirschberg  DVM    
Brockton Animal Hospital   Brockton, Massachusetts  USA  
 
Use of Photobiomodulation Therapy (PBMT / LLLT) has expanded significantly in 
companion animal veterinary practice during the past decade. It is currently 
estimated that nearly ten percent of all companion animal practices in the US now 
own therapeutic lasers or light therapy units.  As laboratory and clinical research 
has progressed, a better understanding of the effective parameters of therapeutic 
light has evolved.  Though we are far from identifying the optimum wavelength, 
irradiance, frequency and dosing schedule for every responsive medical condition, 
we have arrived at certain cornerstones that enable us to apply PBMT principles to 
a variety of disease conditions. We will briefly review the current state of science of 
PBMT and discuss how we may apply them in clinical veterinary practice 
 
 
  



PRINCIPLES OF PHOTOBIOMODULATION THERAPY (PART II)  
 
R.E. Hirschberg  DVM    
Brockton Animal Hospital   Brockton, Massachusetts  USA  
 
This session will complete the overview of the principles of PBMT and also 
consider how PBMT can be strategically introduced as a practice building 
modality.  How do I market it? Will my clients accept it?  Is it financially 
rewarding?   These are few of the issues we will address in completing the 
sessions on the Principles of PBMT.  There will be adequate time for questions, 
and clarification at the conclusion of this presentation. 
  



PHOTOMODULATION OF SERIOUS WOUNDS IN DOGS 
 
K. Kovacs 
Small Animal Clinic, Budapest – Hungaria 
 
Introduction Dogs often suffer serious injuries in fights or attacks by other dogs with 
behavioural problems. These injuries are often deep, torn and the wound itself is 
extented size. These injuries recover with difficulty, deteriorate the average state of 
the dog and often end up with death of the animal. Other dogs suffer such 
accidents which from the chance of recovery is minimal. Aim of the study is to give 
evidences of level laser therapy in deep, extended skin injuries and documentation 
of results of recovery.  
Material & methods Aim of the study is to give evidences of low level laser therapy 
in deep, extended skin injuries and documentation of results of recovery. Follow up 
photos of most demonstrative 5 cases are presented. LLLTh occurred twice in the 
first 2 weeks, then, once a week. Infrared medical Laser device (wavelength: 
810nm Spectra Vet) was applied for laser therapy. The dogs were received 12-20 
treatments of infra diode laser (810nm). LLLTh dose depends on the wound 
conditions and thickness 10 to 3 J / cm dose was gradually decreased week by 
week. 
Results In every case the regression of pain at the injured area was evident soon 
after the first treatment. Effect of low level laser therapy resulted unexpected full 
regeneration of skin-, gingival-, and mucosal damages. Even aggressive animals 
turned to be cooperative during the treatments. The esthetic effects were also 
superb with regeneration along the residual scars was spectacular. 
	   	  



PHOTOBIOMODULATION FOR MUSCULOSKELETAL CONDITIONS IN VETERINARY 
MEDICINE 
 
R. Godine, DVM 
Ruckersville Animal Hospital and Veterinary Laser Therapy Center, & NAALT, USA 
 
Musculoskeletal diseases and injuries represent the largest body system treated with 
Photobiomodulation (PBM) in the North American small animal clinic. With pets living 
longer, osteoarthritis and degenerative joint diseases are very common clinical complaints 
and PBM as part of a multimodal approach to pain alleviation can offer safe and effective 
relief as well as frequently obviate the need for long-term NSAIDs and surgery. PBM is 
also a highly effective treatment for other common orthopedic problems such as torn 
anterior cruciate ligaments, fractures, tendonitis, and other degenerative problems. 
Treatment protocols will be discussed in case presentations of several musculoskeletal 
disorders.   
	   	  



CASE STUDY: PHOTOBIOMODULATION TREATMENT (PBMT) OF 
PATHOGEN FREE MENINGOENCEPHALITIS IN A YORKSHIRE TERRIER  
 
R.E. Hirschberg  DVM    
Brockton Animal Hospital   Brockton, Massachusetts  USA  
 
Background: Pathogen free meningoencephalitis is thought to be an auto immune 
disorder resulting in ataxia, alterations in mentation and pain.  Treatment is 
generally directed toward suppressing the inflammatory response with 
corticosteroids and other chemotherapeutic agents. Purpose: The purpose of this 
case study is to ascertain if pathogen free meningoencephalitis could be 
responsive to light therapy. Materials and Methods: The patient in this case is a 
six year old female Yorkshire Terrier with a several month history of progression of 
ataxia and personality changes.  Diagnosis of pathogen free meningoencephalitis 
was determined by CSF sampling, MRI, spinal fluid culture and cytology.  Previous 
treatment utilized prednisone and cytosine arabinoside, a chemotherapeutic 
agent..  LED and Laser therapy were utilized initially to improve response and 
eventually to replace pharmacologic intervention. Results: The patient showed a 
positive response to light therapy after three treatments and returned to her pre 
condition normal after five treatments. Light therapy showed continued efficacy in 
treating this condition and allowed withdraw of all chemical agents. Conclusion: 
Light therapy may be a valuable treatment option for pathogen free 
meningoencephalitis as well as other CNS inflammatory diseases.  Further study is 
warranted.   
  



 
OVERVIEW OF PHOTODYNAMIC THERAPY AND ITS APPLICATION IN 
VETERINARY MEDICINE 
 
R. Godine, DVM 
Ruckersville Animal Hospital and Veterinary Laser Therapy Center, & NAALT, USA 
 
The use of topical photodynamic therapy (PDT) for the treatment of superficial 
tumors as well as skin conditions such as Actinic Keratosis is well known and has 
been around for a long time. The mechanism of destruction of tumor cells with PDT 
whereby photosensitizing dye that is bound to tumor cells is activated by a specific 
wavelength of light to produce lethal free radical oxygen molecules is well known. 
PDT can also be used to kill bacteria, viruses and fungi. This along with the use of 
interstitial PDT and intravenous PDT for cancer treatment will be reviewed and 
clinical cases will be presented to further illustrate this modality.   
  



A COMBINE LASER RELATED MEDICAL TRIALS: TREATMENT OF THROAT 
DISEASES WITH HARD LASERS AND PHOTODYNAMIC THERAPY IN DOGS 
 
K. Kovacs 
Small Animal Clinic, Budapest – Hungaria 
 
Background Brachycephalic airway syndrome causes breathing difficulties and 
results in the partial obstructionof the upper airway due to of the shorter bones in 
the face of numerous dog breeds. Congenitalupper airway abnormalities stemming 
from this syndrome include stenotic nares, an elongated softpalate, everted 
laryngeal saccules, hypertrophic tonsils and a hypoplastic trachea. The 
affecteddogs will exhibit noisy, difficult breathing, especially when physically active 
or excited 
andsnorewhen  relaxed  or  asleep.  Other  symptoms  may  include  coughing,  ga
gging  and  vomiting.  Theprognosis for a dog with brachycephalic airways 
syndrome is poor, often leading to a shortenedlifespan.  Dogs with breathing 
difficulty should have surgery to correct airway obstruction. Purpose The aim of this 
study to explore how a combination of different lasers can be employed to 
resolvethese breathing difficulties. Material and Methods Different types of lasers 
were  used. Discussion and Conclusion 
It  was   found   that   a   combination   of   three   different   lasers   used   to   diss
olve   breathingdifficulties could eliminate serious congenital disease in dogs. 
Wound regeneration was excellent in all  cases, functional and anatomical  integrity 
waspreserved, and patients were able to continue their routine life 
 
  



LIGHT THERAPY IN TREATMENT OF CHRONIC RENAL DISEASE 
 
R.E. Hirschberg  DVM    
Brockton Animal Hospital   Brockton, Massachusetts  USA  
 
Background: Acute Kidney Injury (AKI) and Chronic Renal Disease (CRD) have 
high morbidity and mortality in companion pets. To date the approach to treatment 
is to minimize nephron damage by treating etiology when known and preserving 
remaining kidney function. Once chronic renal disease is established (CRD), 
further therapy is intended merely to reduce symptoms of azotemia, 
hyperphosphatemia and hypertension. Since CRD and AKI are inflammatory in 
nature Photobiomodulatory Therapy (PBMT) could be of value in minimizing further 
damage to renal tissue.  
Purpose: The purpose of this clinical study is to ascertain whether PBM (LLLT) has 
a role in management of Chronic Renal Disease in companion animals.  
Materials: Several felines and canines have been entered into this study and 
staged according to International Renal Interest Society (IRIS) standards. This is 
not a blinded randomly controlled study but rather pilot work to evaluate whether 
PBM appears to have benefit in treatment of CRD. Light Therapy was provided 
with both LED and Laser depending on target. Specific parameters will be 
discussed during case presentations.  
Results: To date all patients entered into the study show improved quality of life 
with several enjoying greater longevity and reduced biochemical parameters as 
compared to a group of patients treated without light therapy.  
Conclusions: Results in this pilot study indicate that PBM could play an important 
role in the management of Renal Disease in companion animals. Further broad 
based clinical studies should help to evaluate the precise role of this modality as 
well as to assess which patients are most likely to receive benefit.  
  



 
PDT IN SQUAMOUS CELL CARCINOMA: TREATMENT OF INOPERABLE 
ORAL 
 
K. Kovacs 
Small Animal Clinic, Budapest – Hungaria 
 
Introduction Photodynamic therapy is a procedure that selectively destroys 
tumours. The purpose of this study is to evaluate the clinical usefulness, handling 
and result of the PDT. Cats suffering from inoperable tumours (squamous cell 
carcinoma) were treated, which cases earlier treatments proved to be ineffective. 
Material & methods 
The purpose of this study is to evaluate the clinical usefulness, handling and result 
of PDT. Presentation of 6 cases and technical details are documented. Systemic 
administration of photosensitizer, m-THPC; was applied. The dosage was adjusted 
according to the characteristics of the tumour. Activating the photisentitizer was 
used with heatless laser-light (wavelength: 652nm). Removal of dead tissues took 
weeks, new tissue was generated from the unaffected, healthy tissues, lying below 
the tumour. Repeated treatments were applied within the recommended 4 weeks 
interval after treatment to reach complete destruction of the tumour. 
Results In every case, tumour regression reached 100%. Tumours did not relapse 
within 6 to 12 months after treatment. The patients’ symptoms significantly 
alleviated already with the first treatment. Appetite and vitality improved. We found 
that this formulation of m-THPC is extremely well tolerated by cats. 
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