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Summary

The oral mucosa plays an important role in the modulation of interactions between external factors and human
organism. The purpose of the study was to determine the changes in microcirculation of the oral mucosa induced
by the removable dentures.

Material and method. We selected 34 patients wearing partially removable dentures, with age range between 45-
75 years. For the investigation we used the photopletysmographic technique. The photopletysmography is a
method which records the variations in optical density of a territory passed by blood vessels.

Results: The vasomotion is disturbed by the inflammation where appears the vasodilatation which increases the
blood flow. In ischemic conditions the vasomotion increases in amplitude and frequency, probably to compensate
the low blood flow in the microcirculation of mucosa.

Conclusions: The study showed changes in frequency and amplitude of the vasomotion. This fact denotes that the

presence of traumatic dentures has a negative influence on the vascular dynamic.
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Introduction

The oral mucosa plays an important role in the
modulation of interreactions between external fac-
tors and the human organism. Although the mucosa
has the capacity to react to different pathogens
because of the histological features, it has been
remarked evident changes which are the expres-
sions of the structural and functional changes. It is
well know the fact that traumatic actions of the
removable dentures prevent vascular changes,
especially when the mucosa is stressed by the
forces. The pressures exerted by the denture base
induce frequently a low tolerance of the denture
because of the vascular fragility [1]. In literature
had been achieved a lot of studies about the micro-
circulation of the oral mucosa from morphological
[2] and functionally point of view [3].

It’s important to recognize the reactions and the
changes of microcirculation of oral mucosa associat-
ed with the influences of removable dentures.

The aim of the study was to determine the
changes in microcirculation of oral mucosa induced
by the removable dentures.

Material and method

We selected 34 patients wearing partially
removable dentures, with age range between 45-75
years. From the study were excluded the patients
with systemic diseases. Also, we selected 10
healthy subjects. For the investigation we used pho-
topletysmographic technique. The photopletys-
mography is a method which records the variations
in optical density of a territory passed by blood ves-
sels. The photopletysmograph has a transducer
(TSD 200), amplifier (PPPG 100C) and software.
The amplifier (Figure 1) records the pulse waves
and offers indications about the blood pressure,
blood density or vasoconstriction. The amplifier is
coupled with a photoelectrical transducer which
measures the infrared reflectance resulted from the
blood flow variations. The transducer records the
blood flow variation from the palatal mucosa. This
contains an infrared emitter and a photo diode that
transmits the changes of infrared reflectance. The
transducer was applied to the palatal mucosa and
was fixed with two polyethylene mobile pieces
(Figure 2).
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Figure 2. The transducer fixed on palatal mucosa

The time of data acquisition was performed for
three minutes. The rate of the signals was 200 sam-
ples/seconds. To determine the low components fre-

quencies we used FFT (Fast Fourier Transformation)
with which we obtain the power-frequency spec-
trum. Every peak identifies the presence of an oscil-
latory component. The frequency of the spectrum
component was measured for every peak. The band
frequency was covered the interval between 0.01-1.6
Hz, according to the study of RT de Jong in 2004 [4].
In normal conditions, the frequency of spontaneous
oscillations ranges between 0.01-0.05 Hz.

Results

The study of the tacks showed interesting data
about the microcirculation in palatal mucosa.
Figure 3 presents the coarse signal in the previous
phase of the recording. The segment of the signal
ranges between 5-60 seconds with the average of
amplitude waves smaller than 1 volt.

The records obtained from the control patients
(Figure 4), show low frequency components 0.03
Hz and 0,3 Hz, frequencies that indicate a normal
vasomotor activity. Those features plead for the
existence of a vasomotor equilibrium, without
changes in vascular dynamics.

Comparatively, it had been showed the disap-
pearance of very low frequency component, thus
remaining the frequency component of 0.3 Hz but
appears a new component of 0.7 Hz (Figure 5).
This frequency component is associated with the
myognic response of the smooth cells from the ves-
sel wall induced by the stress from the vascular
wall. The local response to the trauma induced by
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Figure 3. The coarse signal in the previous phase of the recording
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Figure 4. Normal vasomotor activity

removable dentures is represented by the increase
of blood flow and the number of the opened capil-
laries. It is a hyperaemic reaction that is generated
near the microtraumatism. The tissular trauma is
followed by changes in the permaeabillity of the
capillary wall.

The vasomotion is disturbed by the inflamma-
tion where appears the vasodilatation which
increases the blood flow. Figure 6 shows a lot of
frequencies and a large scale of variations in the
caliber of the palatal vessels that denote the pres-
ence of irregular vasomotions phenomena.

In ischemic conditions the vasomotion increas-
es in amplitude and frequency, probably to com-

pensate the low blood flow in the microcirculation
of the mucosa.

Discussions

The vasomotion represents the vascular tone
oscillations generated by the vessels wall and
caused by changes of constriction and dilatation of
the smooth muscles. In small arteries and arterioles,
vasomotion influences perfusion, enhances filtra-
tion through the wall and lymphatic drainage. In
ischemic conditions, the vasomotion could serve
like a protective mechanism. The generation of this
phenomenon is dependent by an array of individual
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Figure 5. Changes in frequency and amplitude of
vasomotion

Figure 6. Irregular vasomotion
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oscillatory. In experimental conditions this phe-
nomenon is problematic because it is difficult to
define specific amounts of tone in an oscillating
vessel. It had been shown that the vasomotion is
most prevalent under conditions of reduced perfu-
sion [5].

In vivo studies revealed that the changes in
vascular tone concur to the appearance of the blood
flow changes. The blood flow changes are not only
generated by the extern regulation. There are deter-
minate by the local vasomotion factor. Mechanical
factors such as wall stress appear to modulate vaso-
motion [6], but it has been suggested that these
mechanical factors are not control variables of the
system that generates vasomotion [7]. The vasomo-
tion induces the coordination of the smooth mus-
cles cells on the vascular wall. This coordination is
achieved by electrical communication.

There are little opinions in the literature con-
cerning the functional consequences of vasmotion.
It seems that this phenomenon is an inoffensive
result of the smooth muscle constriction that are
oscillating in particular conditions. Flow oscilla-
tions might arise from oscillations based on the
phase delay in the myogenic response [8]. The sit-
uations in which the response of the blood vessels
is belated, a short pressure pulse can initiate the
oscillation of the vascular tone. On the other hand,
vasomotion may be beneficial under certain condi-
tions. A vessel with an oscillating diameter has
higher conductance and therefore greater flow, than
a vessel with a constant diameter [9].

The prosthetic trauma, fungical infections and
the failure of oral hygiene grow the susceptibility
for the appearance of the mucosal inflammation
[10]. In these situations, the presence of the den-
tures is the trigger of this phenomenon. The inflam-
matory reactions induce changes in permeability of
the vascular wall, which progressively becomes
abnormal. The small arteries commence to dilate
and all the muscular elements inside the terminal
vascular bad become completely dilated. The vas-
cular wall seems to lose some of elastic properties.

The compressions exerted by the base of the
partially removable dentures on the mucosa can
lead to reduction of the blood flow. This require-
ment encourages the ischemia. After the ischemia
period there will appear a reactive hyperemia rep-
resented by the increment of the blood flow. This
reaction induces the reduction of the vascular
resistance. The vascular wall can’t resist to hydro-
static pressure and will be broke. This situation will

bring to the appearance of the microhaemorrhages
on mucosal tissues (Figure 7).

Figure 7. Microhaemorrhages on palatal mucosa

The capillary resistance can be considered the
resultant of the mechanical force exerted by the
capillary wall and associated factors: perivascular
tissues resistance, blood viscosity, vasomotion and
stasis acidosis. In the cases where the compres-
sions induced by the impropers removable dentures
have long duration, the vasodilatatory stimuli lead
to the increase of hypereactive peaks and duration
of hiperaemia. The myogenic response can con-
tribute to reactive hiperaemic phenomenon. Using
this mechanism, the micro trauma released by the
compression of the denture base on the oral mucosa
will determine the reduction of the blood pressure,
a phenomenon which will determine vasodilata-
tion. In opposition, the alternate short compressions
do not induce changes in microcirculation although
determine the reduction of the blood flow. In
ischemiac conditions, there are changes of vasomo-
tion, but the vascular tone is not fully eliminated by
the metabolites.

Conclusions

The photopletysmography based on infrared
reflectance is a non invasive method, objective and
precise used for the dynamic study of the mucosal
microcirculation. This method gives us relations,
concerning the influences of the removable den-
tures on blood perfusion. The study of mucosal vas-
cularization is often difficult to release, because so
far we have not had a simple and efficient method
for the functional investigation of the capillary cir-
culation.

Because in the dynamic circulation of the
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blood changes appear, the severity of lesions
induced by the partially removable dentures are dif-
ficult to be quantified only using the intraoral
examination of the oral cavity.
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