
SUMMARY
Among numerous etiological factors that could be related to the 

onset of the complex symptom recognized as glossopyrosis and being most 
frequent as well, is hypochromic anaemia. Through cytological analysis 
of tongue epithelium, we tried to objectify the impact of laser light in the 
therapeutic treatment of patients with glossopyrosis and hypochromic 
anemia.

Clinical examinations revealed that among the representatives of 
the study group, beside subjective complain, alterations on the surface of 
the tongue could be seen (atrophic signs and metabolic furrowed tongue). 
Epithelial cytology investigation offered findings of tongue epithelial 
alterations. Beside disturbances in the keratinisation and presence of 
degenerated epithelial cells, reduced thickness of tongue epithelium and 
positive findings for acanthosis and mitotic activity was found as well. 
These findings denote to disturbances in oxygenation in the structure of 
oral mucosa as result of biochemical and metabolic changes caused by 
hypochromic anaemia.

Topical use of bio-stimulative laser therapy has proved to produce 
positive effects in regulation of disturbed tongue epithelium keratinisation; 
by stimulation of mitotic activity and enhanced oxygenation, regenerative 
and reparatory mechanisms are being stimulated.
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Use of Topical Bio-stimulative Laser Therapy among 
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Introduction

Experimental, professional and scientific investigations 
within the field of oral pathology by many authors all over 
the world, as well as the continuing clinician’s experience, 
highlight the role of iron deficiency anaemia as a principal 
etiological factor in the clinical objectification of the oral 
burning symptom. Gallagher et al3, Grushka et al4, Hadjadj 
et al5, among others, disclose that glossopyrosis in most 
cases generally reflects some systemic disorder of the 
human body, pointing out hypochromic anaemia as the most 
important cause.

Knowing the grounds, the subjective symptoms and 
objective status seem not enough in support of clarifying 
the problem known as glossopyrosis. So the treatment of 

these individuals is complicated and very often without 
the expected treatment outcome.

The light of the red spectrum is one of the most 
investigated rays. Clinical and experimental investigations in 
the last 25 years stressed the influence of the laser beam bio-
stimulation and the mentioned spectrum. The most important 
function when treating with laser beam and the red spectrum 
is stimulation of the regenerative process in the cells.

Another important utility of the laser beam is 
its anti-inflammatory effect, which is one of its most 
important roles in clinical practice. The laser light in the 
inflammatory process increases the lysosomes and the 
interferon protective proteins; increases microcirculation 
and furthermore normalizes penetration of the blood cells. 
Factors of inflammation decrease under the influence 
of the laser light and phagocytic activity increases. The 
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role of the laser beam on oral mucous membranes is 
confirmed by many histo-morphological, biochemical, and 
cytological, as well as immunological and microbiological 
investigations. The aim of our study was to objectify the 
influence of the laser light in the treatment of individuals 
with hypochromic anaemia through cyto-morphological 
analysis of the tongue epithelium.

Material and Method

Cytological examinations included cyto-morphological 
analysis of the tongue epithelium with determination of 
acanthosis, level of keratinisation, intensity of parakeratosis, 
intensity of mitotic activity, and the presence of altered 
epithelial cells.

Cyto-morphological analysis was conducted among 
10 patients with hypochromic anaemia and glossopyrosis 
before and after haematological therapy. Half of the 
individuals additionally received local bio-stimulative 
laser therapy with continuous mode of irradiation (Optica 
Laser-	 SCORPION	 405.7A,	 λ=	 630	 nm), applied at the 
dorsum of the tongue, which was divided into 3 areas (the 
apical area and both lateral sides). Each area was exposed 
1.5 minutes with non-contact mode of irradiation with a 
distance between the laser probe and the irradiated surfaces 
of 1 mm and following specifications: power of 10 mW/
cm, exposition of 4-5 minutes, and interval of 10 days. In 
order to compare the obtained results, cyto-morphological 
analysis was conducted in a group of 10 individuals 
comprising the control group with glossopyrosis, but 
without hypochromic anaemia.

Cytological investigations were realized by taking 
specimens with a plastic instrument from the parts with 
most emphasized burning symptom. The samples were 
immediately fixed with 96% ethyl alcohol, and after 15 
minutes they were stained by Papanicolaou technique. 
The staining of the slides was done with a suspension 
of 5 reagents; 3 of them differ from each other by the 
concentration of eosin, bismarck brown colour and 
light green colour. The prepared slides were cyto-
morphologically analyzed with an optic microscope under 
immersion.

The results from the conducted cyto-morphological 
analysis for each parameter were noted as follows:

no changes
+-     weak positive
++    mild positive
+++  strong positive
Results of the cyto-morphologic analysis were 

compared as follows:
 - the study group and control group
 - the study group after the haematological therapy with 

and without local bio-stimulative laser treatment.
The results of the conducted research are presented 

graphically and photographically.

Results

From the presented results of the chart 1, it is evident 
that there are no obvious differences in the final results 
of hyperkeratosis, parakeratosis and altered epithelial 
cells between the both examined groups. Remarkable 
results between control and study group were noted for 
acanthosis and mitotic activity.

Chart 1. Cyto-morphological findings of the tongue epithelium among 
patients from study and control group

The chart 2 presents the results of cytological 
analysis for all the examined parameters among 
individuals from the study group after haematological 
therapy and those treated additionally with bio-stimulative 
laser treatment. Important differences between both study 
groups for the presence of hyperkeratosis, parakeratosis 
and mitotic activity are evident. Figures 1-3 document the 
results of the cytological investigations.

Chart 2. Cyto-morphological findings from the tongue epithelium among 
patients of the study group after the treatment with and without laser 

therapy
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Figure 1. Epithelial cells during mitotic activity

It can be noted from the figure 1 that the cells 
contain 2 nucleuses in their cytoplasm. These results can 
be accepted as predictive, revealing the increased mitotic 
activity of the cells in the deeper layers of the epithelium. 
Cells like these are noted in patients of the study group 
treated with laser. The figure 2 illustrates the epithelial 
cell with cytoplasm filled with keratin and the nucleus 
being partly destroyed. Cells like these are being noted 
among individuals of the study group after laser bio-
stimulative treatment. Epithelial cell in the form of keratin 
husk showed in figure 3. This result illustrates total 
keratinisation of the epithelial cells (orto-parakeratosis) 
with disappearing of the cell structures. This finding was 
present in a large percent of the patients from the study 
group treated with laser light.

Discussion

Cytological examination after the use of local bio-
stimulative laser treatment verifies its positive effects. 
Clinical outcome resulted in improving the subjective 
symptoms8 due to stimulation of regenerative processes 
of cellular, nerve and epithelium tissues, thus activating 
vascularity and metabolic processes into the irradiated 
areas.

Exfoliative cytological results revealed changes 
among individuals from the study group treated with 
laser light. It was markedly decreased presence of 
epithelial cells with hyperkeratosis and parakeratosis. The 
result demonstrates more epithelial cells in the form of 
keratinized husk disclosing that laser treatment influences 
the regulation of keratinisation of the tongue epithelium 
(hyper-orto-parakeratosis).

Results of many other investigators, like Biskin1, 
Frentzen and Koort2, Hansson6, and Kesic and Jovanovic7, 
provide evidence for the positive influence of the laser 
beam in the treatment of glossopyrosis, disclosing positive 
and good analgesic effect.

Patients treated with laser beam revealed increased 
mitotic activity of epithelial cells evidenced through 
cytological investigations. Our results as many other 
experimental investigations, support the influence of 
the laser beam on mitotic activity of epithelial cells that 
stimulates regeneration. In this case regenerative factor 
is providing the balance between the oxygen and the 
tongue epithelium, which is realized through activation 
of enzymes that supply cells with oxygen. So, the use 
of laser therapy regulates the altered keratinisation and 
improves oxygenation in the treated area, resulting in 
positive treatment outcome of patients with glossopyrosis 
and hypochromic anaemia.

Figure 2. Keratotic tongue epithelial cell with karyolitic nucleus Cell 
transforming into a keratin husk

Figure 3. Epithelial cell transformed into a keratin husk
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Conclusion

Results of cytological analysis after the use of bio-
stimulative laser treatment verify its positive effect. This 
allows us to conclude that the laser beam influences 
regulation of keratinisation and stimulates epithelial 
cells for increased mitotic activity; thus it stimulates and 
expands the regenerative processes, providing oxygen 
balance in the tongue epithelium.

Positive effect of the laser beam resulted in 
significant improvement of subjective symptoms among 
individuals with glossopyrosis. 
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