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Risk of  Periodontal Disease: Is there a Correlation with the Type of  
Antihypertensive Medication?
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ABSTRACT

Introduction:  The purpose of this study was to evaluate the effects of long-term oral antihypertensive 
treatment using centrally acting sympatho-inhibitory drugs (clonidine) and beta-blockers 
(metoprolol) on capillary microcirculation in the labial and periodontal mucosa.  

Methods: Sixty subjects were recruited for the study: 20 patients affected by hypertension in 
treatment with centrally-acting sympatho-inhibitory drugs (64.28 ± 11.78 years);  20 patients in 
treatment with beta-blockers (62.03 ± 9.84 years) and  20 healthy subjects (62.06 ± 6.72 years). We 
use the videocapillaroscopic technique to evaluate in vivo the microcirculation of the labial mucosa 
corresponding to the lower lip and of the periodontal mucosa corresponding to the central superior 
incisor. 

Results: Capillaroscopy revealed a signifi cant increase in the length, diameter, tortuousity and 
density (P <0.05) of capillaries in patients affected by hypertension in treatment with centrally acting 
sympatho-inhibitory drugs, while beta-blockers had a lower effect on the labial and periodontal 
microcirculation compared to the healthy population.

Conclusions: The capillaroscopic has revealed substantial modifi cations of the oral microcirculatory 
pattern in hypertensive patients in treatment with centrally-acting sympatho-inhibitory drugs than 
with beta-blockers.
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INTRODUCTION

Arterial hypertension determines substantial structural 
modifi cations at a macro and micro circulatory level1,2. 
In hypertension, a remodelling of the arterial network 
occurs both from an anatomical and functional point of 
view. This manifests itself as a reduction of capillary 
density, a variation of the diameter and an increase 
in the tone of the vascular wall and in peripheral 
resistance3,4. Considering that the principal role of 
microcirculation is that of providing for the needs 
of tissue in terms of the exchange of oxygen and 

nourishments, these modifi cations cause the tissue to 
suffer until damaging the organ5. It has been shown 
how some antihypertensive drugs such as centrally-
acting antihypertensive drugs can reduce hypertension 
and the negative effects correlated to it. The benefi cial 
effects of these categories of medicines are primarily 
attributed to the lowering of blood pressure, but also 
to the reduction of the stress caused by oxidization, 

______________________________________
Correspondence: 
Dr. Giuseppe Alessandro Scardina
University of Palermo Section of Oral Sciences
Via Del Vespro, 129 90127 Palermo ITALY
Tel : 0039 091 6552209
Email : scardina@odonto.unipa.it



JNMA I VOL 51 I NO. 3 I ISSUE 183 I JUL-SEPT, 2011 129

infl ammation and endothelial dysfunctions6,7. The 
centrally-acting antihypertensive drugs have a notable 
effect on vasoreactivity, inducing vasodilatation8. The 
beta-blockers cause vasodilatation, but they have a 
lower effect on microcirculation9,10. Some researchers 
have demonstrated that the arterial pressure-lowering 
effect induced by chronic oral antihypertensive treatment 
with drugs from different pharmacological classes 
is not always accompanied by the same reversion in 
functional and structural capillary rarefaction.

The aim of our study was to evaluate the effects of oral 
long-term antihypertensive treatment using centrally- 
acting sympatho-inhibitory drugs and beta-blockers on 
capillary microcirculation in the labial and periodontal 
mucosa.
  
METHODS

The study population comprised of sixty subjects. 
Twenty patients affected by hypertension under 
treatment with centrally-acting sympatho-inhibitory 
drugs (clonidine 300 mg 2 times for 3 years) (10 males  
and  10 females; 64.28±11.78 years) were in the 
fi rst group.  Twenty patients affected by hypertension 
under treatment with beta-blockers (metoprolol 100 
mg 2 times for 3 years) (10 males  and  10 females; 
62.03±9.84 years) were in the second group.  Twenty 
age-and-sex matched healthy subjects (10 males  and  
10 females; 62.06±6.72 years) were enrolled as 
controls. 

At the moment of the videocapillaroscopic  examination  
,the blood pressure of the study subjects was well 
controlled. All subjects recruited in the control group did 
not have any systemic pathologies. They took no drugs 
that could infl uence oral microcirculation and they were 
non-smokers. After having signed the informed consent 
form allowing the researchers to proceed with the 
videocapillaroscopic examination and the use of personal 
data, the patients were submitted to a complete study 
of labial microcirculation corresponding to the lower lip 
(frenulum) surface and of periodontal microcirculation 
corresponding to the central superior incisor. All the 
subjects enrolled in the study had an index of visible 
plaque on the surface of the teeth that was equal to 
0. The control  and case groups were analysed in the 
same phases and in the same conditions to avoid that 
the results could be conditioned by phases, position 
and  breeze in the room. The study was approved by 
the ethical committee of the University of Palermo.

Videocapillaroscopy
Oral videocapillaroscopy is a simple, reproducible, 
non- invasive, panoramic technique that is performed 
in vivo and is well-tolerated by the patient. This 
computerized technique is used with specifi c software 

(DS Medigroup, Milan Italia) that allows the acquisition 
and the elaboration of the data. The videocapillaroscope 
is made up of a central unit, a fi bre optic probe with 
a video-optic terminal and a high resolution colour 
monitor. The lens has a focal spot of 1.811 mm and 
enlargements which vary from 10 to 1000X. For the 
study in question, a 200X enlargement was used. 
The morphofunctional evaluation of microcirculation is 
based on specifi c parameters: length of the capillary 
loop, diameter of the loop, diameter of afferent and 
efferent loops, capillary tortuousness and density. 
The videocapillaroscopic investigation was always 
performed with the same light source, at the same 
room temperature (23° C), in the morning, with the 
same operator (GAS) and repeated two times for every 
area under investigation11.  

The following static parameters were analysed:

Non-Parametric data: 
• Capillary loop visibility (graded 1 to 4): (1) simple 

focusing – within 30s from the beginning of the 
examination; (2) average focusing – over 30s and 
within 2 min; (3) diffi cult focusing – over 2 min; (4) 
impossible focusing;

• Orientation to the surface (graded A,B or AB): (A) 
capillary loop course parallel to the surface; (B) 
capillary loop course perpendicular to the surface; 
(AB) both parallel and perpendicular; 

• Microhemorrhages (graded 0 or 1): (0) 
absence; (1) presence; 

• Characteristics of the capillary loops (marks 0 
or 1): (0) absence; (1) presence. 

Parametric data: 

• Capillary length;
• Capillary density (number of visible capillary 

loops per square millimetre -  value obtained 
from the average of the two observations for 
examined area); 

• Capillary loop diameter  (total, afferent and 
efferent loop);

• Tortuosity: number of crossings in the capillary 
loop (value obtained from the average of the 
two observations for the examined area).

Statistic analysis 

Statistic analysis was conducted using the Mann-
Whitney U test. The signifi cance level was of P <0.05. 
The collected data was analyzed with StatView 5.0.1/ 
SAS Institute Inc., Cary, NC). The acquired data 
refer to the mean value among those acquired in the 
measurements for every pre-established parameter.
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RESULTS

In all the cases and during all the phases of the 
study, the visibility of microcirculation during the 
capillaroscopic examination was clear and focussing 
simple and immediate. The direction of the capillaries of 
the labial mucosa was parallel to the surface (score A); 
the orientation of the microcirculation corresponding 
to the periodontal mucosa was perpendicular to the 
surface (score B).
In the healthy subjects and the control groups, 
the visibility of the capillary loops was clear.  No 
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microhaemorrhage was observed in the case and the 
control groups (Figures. 1,2,3). The statistic analysis 
was conducted comparing the mean values of the 
measurements. 

Table 1 shows the observed value for capillary length, 
loop diameter, density and tortousity of the vessels, 
diameter of afferent and efferent loops and periodontal 
density. Beside the diameter of afferent and efferent 
loops, all the parameters showed statistical signifi cance.

Examined Parameter 
Healthy subjects
(n=20)

Group A (n=20) Group B (n=20)
P value 
(Mann Whitney Test)

Capillary length 0.26±0.96 0.55±0.96 0.33±0.096 0.000000067

Diameter loop 0.04±0.010 0.52±0.006 0.35±0.01 0.00000006719

Density 27.75±4.788 59.05±7.74 34.05±4.22 0.0000006796

Tortuosity 0.789±0.402 3.594±0.096 2.33±0.08 0.0000329

Diameter Afferent loop 0.012±0.007 0.018±0.002 0.013±0.007 0.02358

Diameter efferent loop 0.015±0.003 0.024±0.0036 0.014±0.0036 0.0000004642

Periodontal density 18.45±0.02 42.23±0.23 29.17±0.14 0.00000067

Group A, Clonidine group; group B, Metoprolol group. All the valuses are expressed in mean±SD

Table 1. Oral microvascular differences in patients affected by hypertension in treatment with clonidine (group A) 
and metaprololol (group B)

Figure 2. Oral microcirculation of patients affected 
by hypertension in treatment with antihypertensive 
drugs. Capillaroscopic picture which shows tangled 
capillaries that seem very tortuous, indistinguishable 
and overlapping. (magnifi cation 200X)

Figure 1. Oral microcirculation of patients affected 
by hypertension in treatment with antihypertensive 
drugs. A picture particularly dense in capillaries 
alternating “forked” capillaries and tortuous ones. 
(magnifi cation 200X



JNMA I VOL 51 I NO. 3 I ISSUE 183 I JUL-SEPT, 2011 131

Figure 3. Oral microcirculation of healthy subject. 
(magnifi cation 200X)

DISCUSSION

Drug-induced periodontitis, as a well-documented side 
effect, has been reported with the systemic use of 
antihypertensive drugs. In our study we evaluated the 
effect of different antihypertensive drugs on capillary 
microcirculation in the labial and periodontal mucosa. 
We also evaluated if there exist a correlation between 
the types of antihypertensive drug, the characteristic of 
microcirculation and the eventual risk of periodontitis.

A 2009 study published data produced by the 
investigation of the ocular fundus in hypertensive patients 
who were taking amlodipine. Through  photographs of 
the capillaries of the retina, they found an alteration 
of the length and the diameter of the capillaries which 
could be justifi ed by  the vasodilatory effect of the 
drug12. Research carried out using the laser Doppler 
fl owmetry detected the same alteration and proposed 
a treatment without the use of medicines, based 
instead on the use of magnetotherapy13. The reduction 
of vascular rarefaction following treatment with ACE 
inhibitors, beta blockers and other antihypertensive 
drugs has also been tested on mice through the use of 
video microscopy and the study of histological samples. 
The results of this study were different depending on 
the molecules taken by the group of  cases composed 
of rats with spontaneous hypertension. Atenolol did not 
induce any change in functional capillary density in the 
hypertensive rats. Losartan and nifedipine completely 
reversed functional capillary rarefaction in both muscle 
and cutaneous tissues, whereas enalapril signifi cantly 
increased functional capillary density only in the skin.

These results suggest that different pharmacologic 
classes of antihypertensive drugs with similar effect 
on blood pressure differ in terms of their effect on the 
microcirculation14. The same authors have conducted 
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similar studies on rats using centrally-acting sympatho-
inhibitory drugs. In this case, the results showed 
that long-term antihypertensive treatment with 
centrally-acting drugs enhanced tissue perfusion and 
reversed capillary rarefaction in the skeletal muscle of 
spontaneously hypertensive rats15.  Instead, Penna et al. 
conducted studies using nail fold videocapillaroscopy. 
The obtained results sustain that there are no 
modifi cation of vascular alterations in hypertensive 
subjects treated pharmacologically16.

There exists only one study in literature regarding oral 
microcirculation and it was conducted in the sublingual 
region using orthogonal polarized spectral imaging and 
sidestream darkfi eld-techniques on patients with a 
history of recent cardiogenic shock.
 
This study reports an impairment of microcirculation 
with organ hypoperfusion. These authors observed that 
cardiac output is correlated to disturbance in microfl ow 
in the smallest vessels and proposed that the on-line 
evaluation of microcirculation in vivo may be a valid 
tool for optimizing therapeutic measures in high risk 
patients17.

In our research we observed that oral capillaroscopy 
allows an investigation of oral microcirculation in an 
immediate and non-invasive way. The capillaroscopic 
study consists of an evaluation of the parametric and 
non-parametric data, which are statistically analyzed, 
and of a morphological study of the capillaroscopic 
picture. The statistical investigation has shown a 
signifi cant increase in the length, diameter, tortuousity 
and labial and periodontal density of the capillaries. We 
observed a different increase of the oral microcirculatory 
parameter according to the antihypertensive drug used. 
The results obtained appear in line with those found 
in literature for what concerns the increase of the 
capillary diameter and density. The data on the length 
seems controversial. The increase in tortuosity and 
capillary length appears compatible, however, with the 
vasodilatation and the vasoreactivity induced by the 
administered medicines.  

In some cases, the capillaries took on a “woven” 
aspect, revealing themselves to be extended and 
parallel to one another. The density had already 
been evident in an earlier examination, during the 
capillaroscopic procedure. The increase of the length, 
of the capillary diameter and the particular disposition 
of the intracapillary cross as well as of the recurrent 
“tangled” image are presumably the expression of the 
vasodilatory effect of the drugs taken by the patients 
recruited in the study.  
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The capillaroscopic study has underlined substantial 
modifi cations of the microcirculatory pattern in 
hypertensive patients taking antihypertensive medicines. 
This could be traced back to the positive effects of such 
medicines on the macro and microcirculation and to the 
remodelling that they produce on the vascular pattern. 

CONCLUSIONS

The results of the present study suggest that centrally-
acting sympatho-inhibitory drugs have a more signifi cant 
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