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OoHMIIMaNTHYSCKUIl CHHAPOM BCTPEYANICSl B TOH rpymnme
6mm3Ko0if gactoTolt y sun o6oero mona (y 33,7% KEeHIMUH |
32,8% MyX4rH). AHaIW3 MaTOJIOTHH y TOCITUTAIH3HPOBAH-
HBIX JKUTeNIeH ora pecmyOnIuKy BBIBOJUT Ha IEPBOE MECTO
HEBPOJIOTMYECKHE MPOSIBICHHSI PACIPOCTPAHEHHOIO OCTEO-
XOHJ[P03a ITO3BOHOYHMKA Yy skeHIuH (45,1% nportus 32,0%
Yy MyX4HH) M JIOMOOMIINANTMYECKUH CHHIPOM - Cpeau
MmyxunH (42,3% mporus 31,6% y xenmun; p<0.05). Pagn-
KyJIOMATHYECKUH CHHAPOM BCTPEYAJICsl IPUMEPHO C OJUHA-
KOBOM uyacToToil M y MyxuuH (17,4%), U y >KeHIIUH
(16,2%; pa3nuuust He JOCTOBEPHBI).

OtaenpHOE BHUMaHHE XOTENIOCHh OBl yICNIUTh TUArHO3Y
mombanruu. HecMoTpst Ha TO, 9TO B CpeHEM, JacTOTa €ro
MpPaKTUYeCKH OJMHAKOBA Yy >KEHIMMH u MyxuuH (1,4%),
UMEIOTCS 3HAUUTENIbHbIE OTJINYUS B TEPPUTOPUATIBHOM pac-
npeneseHuy OONBHBIX. Y MYXKYUH JUarHo3 BBICTaBILUICS B
3,4% u 3,6% COOTBETCTBEHHO MAaI[MEHTaM IOKHBIX U IpHU-
paBHEHHBIX K CeBepy TEpPHTOPUH M HE CTaBUIICS XKUTEISAM
Kpaiinero Ceepa. B cBoro ouepenp, cpenu KeHIIHH JIIOM-
6anrus BbICTaBISUIACH B 1,57% JKUTENsAM 1ora peciyOiIuKy,
1,78% y xuteneit CeBepa U He BCTpeyaslaCh CpPeaM XKUTENICH
NPUPABHEHHBIX TEPPUTOPHUHU (PA3IUUUs HEOCTOBEPHBI, B
CBSI3M C MAJIOH 4YaCTOTOM MAaTOJIOTHH ).

Takum 06pa3oM, MPOBEAEHHOE HCCIEIOBAHHE ITOKA3bI-
BA€T, YTO OCHOBHYIO YacTh MAIHEHTOB CO CIIOHAMIOTEHHOM
naroJjoruei nepudepuueckoil HEpBHOH CHCTEMBI COCTaB-
JSIOT OOJBHBIE C HEBPOJOTMUCCKUMH IPOSBICHUSIMU pac-
HIPOCTPAHCHHOTO OCTEOXOHJ[PO3a ITO3BOHOYHHKA, JIOMOOH-
muanruei U pagukynonarueid. CymecTByIOT JOCTOBEPHBIE
pa3nuyMs B CTPYKType MATONOTHU B 3aBUCUMOCTH OT T'€H-
nepHoro ¢akropa. CTpyKTypa 3a00JIeBaeMOCTH Y JKEHIIMH
Majio MEHSETCS B 3aBHCUMOCTH OT TEPPUTOPUH IPOJKHBa-
HUS MAUEHTOB, B TO BpeMs, KaK y My>KYMH OHa pa3jndacT-
Csl:  JKUTENISIM CEBEPHBIX TEPPUTOPHH JOCTOBEPHO dHalle
CTaBHUJICS JUATHO3 OCJIOXXHEHHUH PacIpOCTPaHEHHOTO OCTEO0-
XOH/IPO3a, KUTEISIM I0ra — KOPELIKOBbIN CHHAPOM Ha (oHe
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MOSICHUYHOTO OCTeOXOHpo3a. CTpyKTypa 3a00JIeBaeMOCTH
IOXKHBIX PAiOHOB pECIyOJIMKM U TEPPUTOPHIA, TPHPaBHEH-
HBIX K KpaitHemy CeBepy, cXoqHa, M TOCTOBEPHO OTIHYACT-
¢ OT CTPYKTYphl 3aboneBaeMocT Teppuropuil Kpaiinero
Cesepa B U3y4yaemoii rpymie.
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Abstract:

The all cases of hospitalization of the patients with vertebroneurological pathology in republican neurologic branch
for 1998-2006 were analyzed. The majority of them were the patients with three types of nosologies: the widespread osteo-
chondrosis, lumboischalgia and radiculopathy. Authentic distinctions in a structure of a pathology depending on the gen-
der factor were found. The structure of diseases of women varies a little depending on territory of residing of patients,
while for men it varies a lot. Comparison of structure of disease shows, that the areas equal to territories of the Far North
are closer to southern areas, than to territories of the Far North .
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COMPARISON OF ENAMEL AND DENTIN MICROHARDNESS OF
HEALTHY AND FLUOROTIC TEETH
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Abstract:
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The aim of this study was to compare the enamel and dentin microhardness of teeth with TF (Thylstup-Fejerskov)
scores of 0,1,2,3 and 4, using microindentation method. In this study we used Hanemann VEB Zeiss Jena device. The
results demonstrated a decrease of the microhardness of the teeth having dental fluorosis when compare with healthy
teeth, but the association was statistically significant only in the internal third of the enamel of the teeth having TF
scores of 2,3 and 4 and at the enamel-dentin junction of the teeth with TF 4.

S

Hardness measures the resistance of a material under the
action of local plastic deformations (3). Being familiar with
the physical properties of the hard dental tissues is important

not only for the understanding of the effects that different
materials used in dental practice have on dental structures,
but also for the logical interpretation of the way in which the
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occlusal stress distributes at the dental units level (9). Nu-
merous studies have shown the high degree of variability of
the enamel and dentin microhardness in different parts of
the same tooth, but also in different teeth, the results beeing
somewhat controversial (2, 3, 4, 12).

In enamel of fluorosed teeth histopathological changes
appear as subsurface demineralizations covered by a well-
mineralized surface layer (5, 6). Once the fluorosis aggra-
vates, the subsurface enamel becomes more and more po-
rous, while the lesion extends toward the inner enamel. This
extension and the degree of hypomineralization are directly
correlated with fluoride intake and time of exposure during
the development of the tooth. The dentin of fluorotic teeth
presents also hypomineralizations, indicating the fact that
the fluorine exerts a certain effect on the processes which
are generally involved in mineralization (7).

The purpose of the study has been to compare the mi-
crohardness of the enamel and dentin of the teeth affected
by dental fluorosis of different degrees with the microhard-
ness of healthy teeth.

Material and method

A number of 32 extracted third molars who were in-
cluded were used in this study.The teeth were divided into 5
lots. The first 4 lots included teeth affected by dental fluoro-
sis having TF (Thylstrup-Fejerskov) scores of 1,2,3 and 4.
The fifth lot was represented by healthy teeth (TF 0) per-
taining to persons of the same age as those to whom the
fluorotic teeth belonged. The teeth have been longitudinally
sectioned using diamond discs at low speed and under con-
stant cooling with water, then they have been fixed in
chemically activated acrylic resin (fig. 1). The samples have
been finished with silicon carbide paper under irrigation.
The final finishing and the polishing were made with a pol-
ish and diamond paste at a Buehler metallographic polishing
machine, the Minimet model. The samples have been de-
greased with ethylic alcohol in order to eliminate the impu-
rities and washed three times, five minutes each, with dis-
tilled water.

The Vickers hardness measurements have been accom-
plished with a microhardness testing device (the Hanemann
model, VEB Zeiss Jena) having a square diamond head at
an angle of 136 degrees, the examination of the indentations
being achieved with optical microscope (Neophot 21). The
indentations have been effected with a descent rate of 30
seconds and a loading rate of 50 g. The minimal distance
between two consecutive indentations was 40 um. In order

Fig.1. The aspect of the teeth fixed in chemically activated
acrylic resin
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Fig.2. Light microscope images of well-shaped indentation in
enamel and dentin

for an indentation to be accepted, it had to fulfil a series of
criteria: to be sharp on the diagonal edges, to have a uniform
aspect and not to present irregularities in the tested area (fig.
2).

The length of the axes of the square-shaped indentations
was ,,read” with a micrometric scale set at the eyepiece of
the hardness testing device, the hardness being calculated
according to the formula: D=1854,4*F/d*> (N/mm®) (where
D is the value for the Vickers hardness, F is the test force, d
is the length of the indentation diagonal).

For all the teeth that have been studied, the hardness
values have been calculated in the following regions: the
external, medial and respectively, internal third of the
enamel, the enamel-dentin junction, the external and respec-
tively, medial third of the dentin.

Results

The values for the enamel hardness in the external third
of the fluorotic teeth varied between 301 Mpa (for TF 4)

—

Fig.3. The measurement of the axes length of the square-shaped
indentations
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and 370 Mpa (for TF 1), in the medial third between 258 Mpa
(for TF 3) and 363 Mpa (for TF 1), and in the internal third
between 243 Mpa (for TF 4) and 280 Mpa (for TF 1). For the
healthy enamel, the hardness values varied between 301 and
340 Mpa in the external third, 292 and 370 Mpa in the medial
third and between 270 and 310 Mpa in the internal third. At the
enamel-dentin junction the hardness values have considerably
decreased, varying between 114 Mpa (for TF 4) and 124 Mpa
(for TF 1). The same tendency of the hardness to decrease at
the junction has also been observed in the case of healthy teeth,
the values varying between 118 and 120 Mpa. At the dentin
level, in the case of fluorotic teeth the variation interval for the
hardness fluctuated between 57 Mpa (for TF 4) and 68 Mpa
(for TF 1) in the external third and between 58 Mpa (for TF 3)
and 74 Mpa (for TF 1) in the medial third. As regards the
healthy teeth, the values for the dentin hardness oscillated be-
tween 58 and 68 Mpa in the external third and 66 and 73 Mpa
in the medial third.

The data have been statistically analyzed by using the non-
parametric Mann-Whitney test for independent samples. Statis-
tically significant differences have been observed between the
hardness values in the internal third of the enamel of the teeth
with TF 2 (p=0,043<0,05), TF 3 (p=0,029<0,05) and respec-
tively, TF 4 (p=0,021<0,05) and the hardness values in the
same area of the healthy teeth, as well as between the hardness
values at the enamel-dentin junction in the case of teeth with
TF 4 when compare with the hardness values for healthy teeth
(p=0,020<0,05).

Discussions

In the case of fluorotic teeth there have been demonstrated
to exist certain structural changes at the level of the enamel,
such as: the accentuation of the perikymata, large areas of hy-
poplasia and hypomineralization, the appearance of certain
patterns of the irregular enamel rods, aspects which accentuate
once the dental fluorosis aggravates (5, 6, 8, 15). This is how
we can explain the more and more decreasing values of the
hardness at the enamel level starting from the first degree to-
wards the fourth degree.

In the case of fluorotic teeth we have discovered a slight
decrease of the hardness values immediately under the surface
area, which can be explained by the fact that the hypominerali-
zation areas appear in the subsurface area, maintaining an ex-
tern area of enamel with a higher mineralization. This tendency
of the mineralization to decrease with the rise of the degree of
fluorosis becomes concrete in our study in a decrease of the
hardness values in the internal third of the enamel in a statisti-
cally significant manner when compare with the hardness of
the healthy teeth. In the healthy human enamel, the hardness
values, the mineral content and the density gradually decrease
from the surface to the enamel-dentin junction (8, 10, 13).

The low values of the hardness registered at the level of the
enamel-dentin junction can be explained by the fact that this is
a special area, where two types of tissues, different in structure,
and not behaving like a binding area between the enamel and
the dentin, meet.

The hardness values also vary at the dentin level. The ten-
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dency of the dentin hardness to decrease toward the enamel-
dentin junction, as this study proved, confirms the data ob-
tained by certain authors (11), but on the other hand contradicts
the results of other studies (4, 15). The fact that the dentin is
also affected by hypomineralization in fluorotic teeth (6) re-
flects in the more and more decreased hardness values. It is
obvious that the hardness differences between the enamel and
the dentin are also the result of the difference regarding the
organic and anorganic material content of the two tissues, as it

is well-known (1).

Conclusions

There has been observed a tendency of the enamel and
dentin hardness to decrease with the rise of the degree of dental
fluorosis, but the hardness differences in comparison with the
healthy teeth have been statistically significant only at the level
of the internal third of the enamel for the teeth with TF 2,3 and
respectively, 4 and at the enamel-dentin junction for the teeth

with TF 4.
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CPABHUTENbHbIN AHANIU3 MUKPOTBEPAOCTU 3MANN U EHTUHA 300POBbIX 3YEOB U MPU
®JIIOOPO3E

Kadgheopa Tepanesmuueckou Cmomamonoeuu Meduyurckozo Yrueepcumema e.Maccer Pymvinus

AHHOTAI[HA:

B smou pabome uccnedyiomes MUKpomeépoocms dmanu u denmuna 3606 ¢ guioopozom 1,2,3 u 4 cmenenu (no
xknacugpuxayuu Thylstrup-Fejerskov), 6 cpasnenuu ¢ 30o0posbimu mransmu 3y606. Muxpomeépoocmo 3y0608 ucciedy-
emcsi no Memooy MuKpounoenmayuu npu nomowu anapama Hanneman VEB Zeiss Jena. Pe3ynomamui 0emoncmpupy-
10m 4mo meépoocms IMANU U OEHMUHA 3Y008 C (PA0OPO30M ZHAUUMENLHO CHUINCAEMCS 8 PA3IUYUL OM MEX Jice CIMPYK-
myp npu 300pogvix 3y6ax, 0cCObEHHO, OMMeuaomcs Cmamucmuieckue usmeHenust ¢ egnympennet 1/3 smanu u na

YPOBHEe OeHMUHO-IMANEB0U epaHuye.
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