OSTEOPOROZA DE POSTMENOPAUZA IN ZONA GEOGRAFICA

A TRANSILVANIEI
REZUMAT

Pana in prezent, exista relativ putine date privind frecventa osteoporozei in Romania, §i mai
ales nu sunt cunoscute suficiente date privind raspandirea geografica pe diverse teritorii ale tarii.

Zbranca si colaboratorii (2005) au semnalat importanta ultrasonografiei in depistarea
frecventei osteoporozei. De asemenea, Barbu si colaboratorii (2004), intr-un studiu efectuat, au
atras atentia asupra unor factori de risc posibili. La acestea se adauga si cunoasterea insuficienta
a factorilor de risc, 1n special a celor variabili.

In acest sens, mi-am propus studierea frecventei si variabilititii osteoporozei in unele zone
din Transilvania i, totodata, identificarea celor mai importanti factori de risc din zonele
studiate. Pentru aceasta, am urmarit neselectionat, frecventa osteoporozei si factorii de risc pe
un esantion de populatie din Ardeal, cu posibili factori de risc. Un prim lot de studiu este
evaluat prin ultrasonografie calcaneand. Dat fiind faptul ca absorbtiometria bifotonica cu raze
X (DXA) reprezinta la ora actuala « standardul de aur » in diagnosticul osteoporozei de
postmenopauza, un alt studiu are ca scop evaluarea unui lot de paciente prin ambele metode de
diagnostic (DXA si ultrasonografie) cu scopul de a realiza o comparatie intre cele doud metode
de diagnostic. La toate loturile de studiu anamneza cu ajutorul unui chestionar a reprezentat un
element important, cu scopul de a avea un tablou cat mai corect si complet al factorilor de risc
din zona geografica a Transilvaniei, care au constituit obiectul unui al treilea studiu.

De-a lungul timpului, au fost incercate numeroase metode de inducere rapida a osteoporozei
la animale de experientd cum ar fi: soricei, pisici si sobolani. Cel mai bun model experimental si
cel mai apropiat de cel uman, s-a dovedit a fi sobolanul.

In 1984, Minne si colab. au descris un model experimental de osteopenie generalizati
asociatd cu inflamatia cronica. Avantajul major al acestei metode este cd, pierderea de masa
osoasa apare foarte rapid si este independentd de secretia de PTH sau de metabolismul vitaminei
D. (158). Principiul simplu, ca si metoda rapida de inducere a osteopeniei, m-au facut sa aleg

acest model experimental pentru studiile urmatoare.



Dintre factorii de risc ai osteoporozei, se acorda o foarte mare importantd glucocorticoizilor.
Un prim studiu a avut ca scop sa stabileasca In ce masura administrarea de glucocorticoizi
(GCS) inainte de declansarea osteopeniei induse inflamator (IMO) la sobolani, agraveaza
evolutia, precum si rapiditatea evolutiei daca GCS se administreaza in timpul procesului
inflamator.

Se pare ca si la om, stresul cronic determina o perturbare a feedback-ului normal al axului
hipotalamo-hipofizo-corticosuprarenalian. In acest sens, Sapolsky si McEwen au demonstrat ca,
stresul repetat duce la o distructie graduala a neuronilor hipocampici si la pierderea feedback-
ului, fapt dovedit prin rdspunsul negativ la testul de supresie cu dexametazona efectuat la
persoane depresive (160).

Din aceste motive mi-am propus sa evidentiez -intr-un al doilea studiu experimental-
modificarile histologice induse de terapia glucocorticoida asupra corticosuprarenalei de sobolan
si mai ales cele produse asupra corticosuprarenalei de sobolan cu osteopenie indusa inflamator,
situatie superpozabila cu terapia glucocorticoida administratd la femei cu osteoporoza de
postmenopauza.

Osteoporoza este consideratd o problema majora de sandtate publica datorita particu-
laritatilor ei evolutive si terapeutice, dar si complicatiilor sale. Odata cu perfectionarea
mijloacelor de diagnostic a devenit o maladie mai frecventa, dar chiar si in prezent, este
diagnosticata deseori tardiv abia in momentul aparitiei fracturilor. Din acest motiv, in societatea
moderna se pune din ce in ce mai des problema costurilor deoarece e mai costisitor s tratezi o
pacienta cu osteoporoza manifesta cu fracturi, frecvent invalidante, decat sa se initieze un
tratament profilactic cu antiresorbtive la o pacienta cu osteopenie (13,15,17).

In acest context, studiul efectuat a demonstrat ci, frecventa osteoporozei tinind cont de mai
multi parametri, confirma importanta unor factori de risc inevitabili precum varsta si sexul
pacientilor inclusi in lot.Astfel, studiul de apreciere a incidentei osteoporozei de postmenopauza
in zona geografica a Transilvaniei a aratat ca varsta medie de aparitie a menopauzei in
Transilvania s-a situat aproximativ la 46 de ani, mai mica decat in restul Europei, conform
datelor din literaturd-in jur de 51 de ani (14,17,166,167,168). Scorul T normal a aparut cu
frecventa mai mare In judetele limitrofe Clujului (Alba, Bihor, Sélaj, Mures, Bistrita-Ndsdud,
Maramures). Scorul T de osteopenie a fost mai des intalnit in zona Cluj, iar osteoporoza a avut

tendintd de crestere si 1n alte judete din Ardeal (169). Procentele de osteopenie au fost



semnificativ mai mari la femei dupa menopauza, mai ales la cele cu peste 5 ani de la instalarea
acesteia (169).

Osteoporoza a fost depistata numai la grupele de paciente cu menopauza, existand o crestere
semnificativa odatd cu Tnaintarea in timp de la instalarea climacteriului, fara a se inregistra
diferente substantiale Intre zonele geografice.

Datoritd importantei lor covarsitoare, fracturile in antecedente au fost considerate factori de
risc major, in timp ce climaxul chirurgical, provenienta din mediul urban sau rural, IMC,
corticoterapia, bolile concomitente etc., au fost grupati ca factori de risc minori. Fracturile in
antecedente au reprezentat un procent important din factorii de risc atat la femeile cu
osteopenie, cat mai ales la grupul cu osteoporoza, in concordanta cu alte date din literatura
(1,171). Totusi, nu au existat diferente semnificative in functie de zona geograficd de unde au
provenit pacientele examinate.

In ceea ce priveste alti factori de risc ai osteoporozei, un studiu anterior efectuat in zona
Arad (172) in care au fost incluse paciente cu varste intre 40 si 80 de ani, cu o varstd medie de
50 de ani, a gasit un numar mai mare de paciente cu osteopenie sau osteoporoza in mediul
urban fata de cel rural, similar cu rezultatele noastre. Totodata, a existat o frecventd mai mare a
diversilor factori de risc ai osteoporozei la femeile din mediul urban, fara ca aceasta diferentd sa
poata fi observata in studiul prezent. Acest fapt se explica prin urmarirea si a altor factori de risc
(mod de viata, factori nutritionali) care pot duce la diferente.

In cel de-al doilea studiu efectuat am stabilit o comparatie intre eficacitatea celor doui
metode mai utilizate pentru diagnosticul osteoporozei : DXA si osteodensitometria calcaneana.

Rezultatele au aratat si de aceasta data ca, la femeile din lotul studiat, majoritatea provenind
din zona Cluj, varsta medie de instalare a menopauzei a fost de 47,63 ani, mai mica decat cea
din restul Europei-in jur de 51 de ani (14,166,167,168,169,178). Numarul mediu de ani scursi
de la instalarea menopauzei a fost de 12,14 ani. Distributia procentuala a scorului T vertebral
obtinut prin DXA a aratat ca, majoritatea femeilor in menopauza au scor T de osteopenie sau
osteoporoza, si doar o mica parte din ele (18,4 %) au scor T normal, fapt confirmat si de
numeroase alte studii (14,166,167,168,169,178, 180).

Rezultatele obtinute prin osteodensitometrie calcaneana au fost similare cu cele obtinute
prin DXA la nivelul soldului si mai putin cu cele de la nivelul coloanei vertebrale, similar

datelor existente in literatura (17,64,65,171,178,179,180,182). Scorul T obtinut la sold prin



DXA scade cu anii scursi de la instalarea menopauzei. Similar, si scorul T obtinut prin
osteodensitometrie calcaneand a fost mai scazut odata cu anii scursi de la instalarea
menopauzei.

Scorul T total obtinut la sold prin DXA a fost cu atit mai scazut cu cat pacientele au fost
mai varstnice. O alta corelatie semnificativa, pozitiva de data asta, s-a obtinut prin compararea
scorului T la colul femural (DXA) cu scorul T obtinut la ODM calcaneana, si o alta inalt
semnificativa prin corelarea scorului T la ODM calcaneana cu indexul Stiffness (r = 0,937).
Rezultatele obtinute confirma incd odatd datele din literatura in care se precizeaza ca
menopauza, sexul si varsta sunt principalii factori de risc inevitabili ai osteoporozei (19,50,51).

Numeroase studii existente in literatura mentioneaza corelatia pozitivad a scorului T obtinut
la ostedensitometrie calcaneana cu scorul T obtinut la nivelul colului femural prin DXA si cu
scorul T vertebral obtinut prin DXA, fapt reconfirmat si de studiul nostru (178,179,180, 182,
184), dar si numeroase rezultate fals pozitive sau fals negative, ceea ce recomanda osteo-
densitometria cu ultrasunete ca metoda ieftina si utild de screening al osteoporozei, dar
ineficienta Tn monitorizarea tratamentului, unde DXA 1si pastreza suprematia.

Multi autori au mentionat In studii de specialitate, importanta covarsitoare a factorilor de
risc in aparitia osteoporozei (1,3,16,17,30,50,51,56,171,172,181,185,186,187,188,189).
Rezultatele noastre privind factorii de risc pentru osteoporoza s-au referit la antecedentele
heredo-colaterale de osteoporoza, indicele de masa corporala (IMC), fracturile in antecedente,
consumul de lactate, efortul fizic zilnic, perioadele de imobilizare in antecedentele personale,
expunerea la soare, modificarile coloanei vertebrale si scdderea in indltime. Lotul studiat a
cuprins mai multe femei in menopauza naturala (63%), in majoritate cu mai mult de 5 ani de la
instalarea sa (81%) si provenind din mediul urban (83%).

In ceea ce priveste corelatia experimentald cu osteoporoza, metodologia osteopeniei induse
inflamator (IMO) elaboratd de Minne si colab., metoda practicata si de noi, a evidentiat ca,
procedeul este perceput de organismul animalelor de experienta ca un factor de stres de durata,
care duce rapid la modificarea echilibrului endocrino-metabolic.

Primul studiu experimental s-a axat pe studiul efectului negativ al glucocorticoizilor la om:
cel de scadere a masei osoase si de crestere a riscului de fracturd, mai ales in primele luni de
tratament (18). Din acest motiv, glucocorticoizii sunt considerati factori majori de risc ai

osteoporozei. In studiul nostru, greutatea animalelor cu IMO a scizut semnificativ statistic



comparativ cu greutatea animalelor din grupul de control. Loturile cu IMO si tratament cu
glucocorticoizi (GCS) au avut o greutate mai mica decat a celor din lotul martor. Tratamentul cu
GCS singur, fara IMO nu a afectat greutatea animalelor (188). S-a demonstrat ca IMO duce la
pierderea osului trabecular (156,157,158).

Densitatea osoasa a fost semnificativ scazuta la grupurile cu IMO comparativ cu lotul
martor), in timp ce grupul tratat doar cu GCS, fara IMO a avut o densitate osoasa similara cu
cea de la lotul martor. O perioada mai lunga de tratament cu GCS a determinat o scadere mai
importanta a densitdtii osoase, confirmind efectul negativ al glucocorticoizilor asupra evolutiei
IMO.

in concordantd cu alte date din literaturd, in studiul nostru, calciul si magneziul seric au fost
in limite normale (156,157,158,190,191), dar au existat diferente statistic semnificative Intre
loturile tratate cu GCS precum o scddere semnificativa a calciului seric la grupul IMO
comparativ cu lotul martor si o crestere a calciului seric dupa o perioada mai lunga de tratament
cu GCS. Cresterea calciului seric s-a corelat cu scaderea densitatii osoase la lotul IMOPP ca
rezultat al resorbtiei osoase accentuate la acest grup similar cu alte date din literatura (156,
157,158).

Magneziul seric a fost in limite normale, dar semnificativ mai mic la grupurile tratate GCS
comparativ cu martorii, confirmand inca odata efectul negativ exercitat de glucocorticoizi
asupra evolutiei IMO.

Continutul osos de calciu s1 magneziu a fost scazut la toate loturile de studiu comparativ cu
lotul martor in concordanta cu rezultatele altor studii (156,157,158,190,191).

Studii care au urmarit efectele diferitelor tipuri de stres (chimic, imunologic, hiperbaric-
hiperoxic si fizic) asupra morfologiei corticosuprarenalei, au demonstrat modificari importante
ale structurii histologice a acesteia, diferite in faza acuta sau cronica de stres (200). Rezultatele
pe care le-am obtinut utilizand metoda stresului cronic inflamator au fost in concordanta cu
datele mentionate. In esentd, dinamica modificirilor corticosuprarenalei in diferite tipuri de
stres, atestd o puternica implicare, uneori ireversibild a corticosuprarenalelor.

Datele histochimice obtinute in cel de-al doilea studiu experimental, au demonstrat ca,
grosimea medie a cortexului adrenal a fost maxima la lotul martor, scdzand la loturile tratate cu
GCS, ajungind la o valoare minima la lotul la care s-a administrat doar prednison fara a se

induce IMO ceea ce sustine cd, a dominat factorul inhibitor confirmata prin scaderea grosimii



cortexului adrenal (19).

In ciuda tratamentului cortizonic aplicat, suprasolicitarea prin stres a corticosuprarenalei a
mentinut intr-o oarecare masura structura glandulara a acesteia. Aceasta reflecta probabil
aparitia unui mecanism de ,,down-regulation” cu anularea relatiilor normale de feedback intre
ACTH si corticosuprarenale.

In concluzie, varsta medie de aparitie a menopauzei in Transilvania s-a situat aproximativ la
46-47 de ani, mai mica decat in restul Europei. Acest fapt ar putea interveni asupra ritmului de
aparitie a osteoporozei si evolutiei sale ulterioare.

Scorul T normal a apdrut cu frecventa mai mare in judetele limitrofe Clujului. Scorul T de
osteopenie a fost mai des intalnit in zona Cluj, iar osteoporoza a avut tendinta de crestere si in
alte judete din Ardeal. Procentele de osteopenie au fost semnificativ mai mari la femei dupa
menopauza, mai ales la cele cu peste 5 ani de la instalarea acesteia.

Osteoporoza a fost depistatd numai la grupele de paciente cu menopauza, existand o crestere
semnificativa odata cu Tnaintarea in timp de la instalarea climacteriului, fara a se inregistra
diferente substantiale intre zonele geografice.

Fracturile in antecedente au constituit factori de risc importanti la pacientele cu osteopenie si
osteoporoza, mai ales din zona Cluj, dar au lipsit din antecedentele pacientelor cu scor T
normal, indiferent de zona de provenienta.

Datele obtinute atrag atentia asupra complexitatii procesului de aparitie a osteopeniei si
evolutiei sale catre osteoporoza in perioada perimenopauzala, numerosi factori de risc putind fi
implicati in precipitarea sa. Datoritd acestui fapt, perimenopauza reprezintd cea mai indicata
perioada de aplicare a terapiei antiosteoporotice.

Aprecierea evolutiei calitdtii osului nu poate fi efectuata decat prin determinarea DXA,
ultrasonografia calcaneana fiind utild in schimb, ca metoda de screening.

Osteodensitometria calcaneand a fost utilizata in studiul nostru in aprecierea exacta a
rezultatelor, demonstrand ca, 45 % din cazurile studiate au avut osteopenie iar 10 %
osteoporoza, date necunoscute pana la determinarile efectuate.

Dupa varsta de 60 de ani, am intalnit o relatie semnificativa intre datele ultrasonografice si
prevalenta fracturilor si intre cauzele secundare (corticoterapia).

S-a conturat o diferentd intre prevalenta osteoporozei la femei din mediul rural si urban,

ultimele fiind mai frecvent afectate.



Procentul femeilor cu osteoporoza care au avut fracturi pana la efectuarea investigatiilor a
fost de 54 %, valoare ce demonstreaza o proportie inadecvata a evolutiei si complicatiilor
osteoporozei in zona Transilvaniei.

S-a evidentiat din nou importanta unei alimentatii adecvate in copilarie ca prima masura de
preventie a osteoporozei. Totodata, efortul fizic joaca de asemenea un rol foarte important in
prevenirea acestei boli iar imobilizarea la pat reprezinta un factor de risc important.

Osteopenia indusa inflamator (IMO) propusa de Minne la sobolan reprezintd un model de
osteopenie foarte apropiat de cel uman.

Ca si alte procese inflamatorii, IMO este un factor major de stres care induce scaderea
greutdtii corporale si pierdere osoasa la animalele de experientd. Administrarea de
glucocorticoizi inainte si simultan cu IMO accentueaza scaderea densitatii osoase.

Pierderile de calciu $i magneziu din os au fost semnificativ mai mari la animalele cu IMO
indus. Rezultatele demonstreaza ca, glucocorticoizii sunt printre cei mai importanti factori de
risc care pot influenta negativ evolutia osteopeniei experimentale.

Datele histochimice au conturat o reducere importanta a volumului suprarenalelor la
animalele IMO -mai accentuata dupa administrarea de cortizon- ceea ce a confirmat existenta
unui stress prelungit si cumulul de efecte negative ale corticoizilor nu numai asupra structurii
osului ci si prin inhibarea volumetrica a zonelor hormonal functionale ale suprarenalelor.
Procesul inflamator aseptic indus experimental duce la modificari rapide complexe care au putut
fi atestate prin studiul histologic prezent. In acest sens, in conditii de suprasolicitare prin stres
cronic inflamator, structura histologica a suprarenalei indicd o modificare evidenta in care
administrarea de glucocorticoizi nu a dus la atrofia completa a corticosuprarenalei asa cum e
indusa de glucocorticoizi singuri.

In concluzie generali, datele obtinute prin cercetirile efectuate au confirmat faptul ca,
osteoporoza de postmenopauza apare in zona Ardealului in procente similare cu celelalte zone
cercetate. Diferentele obtinute intre rezultatele din zone urbane si rurale pot fi corelate cu factori
diferiti legati de mediul extern.

Experimental, s-a putut dovedi ca, glucocorticoizii au influenta negativa asupra procesului

evolutiv al osteoporozei.
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POSTMENOPAUSAL OSTEOPOROSIS IN THE GEOGRAPHICAL
AREA OF TRANSYLVANIA

SUMMARY

So far there has been relatively little information regarding the frequency of
osteoporosis in Romania. Moreover, there isn’t sufficient information regarding the
geographical spreading in different areas of the country.

Zbranca and collaborators (2005) have pointed out the importance of ultrasonography
in discovering the frequency of osteoporosis. Also, Barbu and collaborators (2004) in a
study they have made, they called attention over some possible risk factors. In addition to
these, the insufficient knowledge of risk factors, especially the variable ones, must be
considered.

In this respect, I have proposed myself to study the frequency and variability of
osteoporosis in some areas in Transylvania and, at the same time, the identification of the
most important risk factors in those areas. For this, I studied, without making any
selections, the frequency of osteoporosis and the risk factors on a group of people in
Ardeal, with possible risk factors. One first group of study is evaluated through calcaneal
ultrasonography. Due to the fact that the biphotonic absorptiometry with X-rays (DXA)
currently represents ‘“the golden standard” in the diagnosis of post-menopause
osteoporosis, the purpose of another study is to evaluate a group of patients through both
diagnosis methods (DXA and ultrasonography), in order to make a comparison between
the two methods. At all groups of study, the anamnesis made through a questionnaire
represented an important element, in order to have a correct and complete image of the
risk factors in the geographical area of Transylvania, this being the object of a third study.

Over years, several methods have been tried for the rapid induction of osteoporosis in
animals used in experiments, such as: mice, cats, rats. The best experimental model and
also the closest to the human one has proved to be the rat.

In 1984, Minne and collaborators described an experimental model of generalized
osteopenia associated with chronic inflammation. The major advantage of this method is

that the loss of bone mass occurs very rapidly and does not depend on the secretion of
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PTH or the metabolism of vitamin D (158). The simple principle, as well as the quick
method of inducing the osteopenia determined me to choose this experimental model for
my next studies.

Among the risk factors of osteoporosis, great importance is given to glucocorticoids.
The purpose of one first study was to establish to what extent the administration of
glucocorticoids (GCS) before the release of inflammation-mediated osteopenia (IMO) at
rats, increases the gravity of the evolution, as well as its rapidity, if GCS is administered
during the inflammatory process.

It appears that at humans too, the chronic stress determines a perturbation of the
normal feedback of the hypothalamo-hypophise-cortical-suprarenal axis. In this respect,
Sapolsky and McEwen proved that repeated stress leads to a gradual destruction of
hypocampic neurons and to the loss of feedback, a fact proved by the negative response
at the suppression test with dexamethasone made at depressive people (160).

For these reasons I intended to point out — in a second experimental study — the
histological changes induced by the glucocorticoid therapy on the cortical-suprarenal
gland at rats with inflammatory induced osteopenia, which is a situation overlapping with
glucocorticoid therapy administered to women with post-menopause osteoporosis.

Osteoporosis is considered a major problem of public health due to its evolutional and
therapeutic peculiarities, but also due to its complications. While perfecting the means of
diagnosis, it has become a more frequent disease, but even in the present time, it is often
diagnosed late, only when fractures occur. For this reason, in modern society, the
problem of costs is more and more often considered, as it is more expensive to treat a
patient with osteoporosis manifested with fractures, frequently disabling, than to initiate a
prophylactic treatment with antiresorbtive drugs at a patient with osteopenia (13, 15, 17).

In this context, the study proved that, considering more parameters, the frequency of
osteoporosis confirms the importance of some risk factors that are inevitable, such as the
age and sex of patients included in the studied group. Thus, the study of appreciation of
post-menopausal osteoporosis incidence in the geographical area of Transylvania has
shown that the average age when menopause occurs in Transylvania is 46 years, smaller
than in the rest of Europe, which is 51 years according to information in the literature (14,

17, 166, 167, 168). The normal T score appeared with a greater frequency in the
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coterminous counties of Cluj (Alba, Bihor, Silaj, Mures, Bistrita-Nasaud, Maramures).
The T score of osteopenia has been more often found in Cluj County, while osteoporosis
also had a tendency of increase in other counties in Ardeal (169).

The percents of osteopenia have significantly been greater at women after menopause,
especially those having more than 5 years over the age of menopause installment (169).

Osteoporosis has been discovered only at groups of patients at menopause, increasing
significantly once with the establishment of the climacterium, without registering
substantial differences among geographical areas.

Due to their overwhelming importance, fractures in antecedents have been considered
factors of major risk, while the surgery climax, origin of urban or rural areas, BMI,
cortico-therapy, simultaneous diseases etc., have been grouped as factors of lesser risk.
Fractures in antecedents represented an important percent of the risk factors, both at
women with osteopenia and also at the group with osteoporosis, in accordance with other
data in literature (1,171). However, there have not been any significant differences
depending on the geographical area where the examine patients came from.

As to what regards other risk factors of osteoporosis, a previous study made in Arad
County (172), where patients aged between 40 and 80 have been included, with an
average age of 50 years, discovered a greater number of patients with osteopenia or
osteoporosis in the urban area, rather than the rural area, which is similar with our results.
Also, there was a greater frequency of various risk factors for osteoporosis at women in
the urban area, although this difference is not observed in the current study. This is
explained by the observation of other risk factors (lifestyle, nutritional factors) that may
lead to differences.

In my second study I established a comparison between the efficiency of the two
methods mostly used in the diagnosis of osteoporosis: DXA and calcaneal
osteodensitometry.

Results have shown one more time that, at women within the group of study, the
majority coming from Cluj County, the average age for the appearance of menopause was
47.63 years, less than in the rest of Europe — around 51 years (14, 166, 167, 168, 169,
178). The average number of years that passed after the beginning of the menopause was

12.14 years. The distribution of percents of the vertebral T score obtained through DXA
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has shown that the majority of women at menopause have an osteopenia or osteoporosis
T score and only a small part of them (18.4%) have a normal T score, a fact confirmed by
many other studies (14, 166, 167, 168, 169, 178, 180).

Results obtained through calcaneal osteodensitometry were similar to those obtained
through DXA at the level of the hips and less similar with those at the level of the
vertebral column, which were similar with the data existing in the literature (17, 64, 65,
171,178, 179, 180, 182).

The T score obtained at the hips through DXA was lower as the patients were older.

Another significant correlation, but positive this time, was obtained through comparison
of the T score at the femoral cervix (DXA) with the T score obtained at the calcaneal
ODM, and another one, highly significant, through correlation of the T score at the
calcaneal ODM with the Stiffness Index (r=0.937). Results obtained confirm once again
the data in the literature which specify that menopause, sex and age are the main
inevitable risk factors of osteoporosis (19, 50, 51).

Many studies existing in literature mention the positive correlation of the T score
obtained at calcaneal osteodensitometry with T score obtained at the level of femoral
cervix through DXA and with the vertebral T score obtained through DXA, a fact that
was also reconfirmed by our study (178, 179, 180, 182, 184), but also many results which
are falsely positive or falsely negative, which recommends osteodensitometry with
ultrasounds as a cheap and useful screening method for osteoporosis, but inefficient in
monitoring the treatment, where DXA holds supremacy.

Many authors mentioned in specialty studies about the overwhelming importance of
risk factors in the appearance of osteoporosis (1, 3, 16, 17, 30, 50, 51, 56, 171, 172, 181,
185, 186, 187, 188, 189). Our results regarding risk factors for osteoporosis referred to
heredo-collateral antecedents of osteoporosis, the body mass index (BMI), fractures in
antecedents, consumption of dairy products, daily physical effort, periods of
immobilization in personal antecedents, exposure to sun, modification of the vertebral
column and decreasing height. The studied group included more women at natural
menopause (63%), the majority with more than 5 years over its installment (81%) and

coming from the urban environment (83%).
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Concerning the experimental correlation with osteoporosis, the methodology for
inflammation-mediated osteopenia (IMO) elaborated by Minne and collaborators, also
practiced by us, has pointed out that the method is perceived by the organism of the tested
animals as a factor of lasting stress, which leads rapidly to the modification of the
endocrine-metabolic balance.

The first experimental study was based on studying the negative effect of
glucocorticoids at human beings: that of decreasing the bone mass and increasing the risk
for fractures, especially during the first months of treatment (18). For this reason, the
glucocorticoids are considered major risk factors in osteoporosis.

In our study, the weight of animals with IMO has statistically decreased significantly
in comparison with the weight of animals in the control group. The groups with IMO and
treatment with glucocorticoids (GCS) had a smaller weight than those in the witness
group. The treatment with GCS alone, without IMO, did not affect the animals’ weight
(188).

It has been proved that the IMO leads to loss of trabecular bone (156, 157, 158).

The bone density has been significantly decreased at groups with IMO, as compared to
the witness group, while the group treated with GCS alone, without IMO, had a bone
density similar with that found at the witness group. A longer period of treatment with
GCS has determined a more important decrease of bone density, thus confirming the
negative effect of glucocorticoids over the evolution of IMO.

In accordance with other data in the literature, in our study, the seric calcium and
magnesium were within the normal limits (156, 157, 158, 190, 191), but there have been
differences statistically significant among the groups treated with GCS, as well as a
significant decrease of seric calcium at the IMO group, as compared to the witness group
and an increase of seric calcium after a longer period of treatment with GCS. The
increase of seric calcium has been correlated with the decrease of the bone density at the
group IMOPP as a result of accentuated bone resorption at this group, which is similar to
other data in the literature (156, 157, 158).

The seric magnesium was within the normal limits, but significantly lower at groups
treated with GCS, as compared to the witnesses, thus confirming once again the negative

effect produced by the glucocorticoids on the evolution of IMO.
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The bone content of calcium and magnesium has been low at all the groups of study, as
compared to the witness group, in accordance with the results of other studies (156, 157,
158, 190, 191).

Studies that have observed the effects of different types of stress (chemical,
immunological, hyperbaric-hyperoxic and physical) on the morphology of the cortical-
suprarenal gland have shown significant changes of its histological structure, different in
the acute or chronic phase of stress (200). The results that we obtained using the method
of chronic inflammatory stress were in accordance with the mentioned data. In fact, the
dynamics of the modifications of the cortical-suprarenal gland in different types of stress
certify a strong involvement of cortical-suprarenal glands, sometimes irreversible.

Histochemical data obtained in the second experimental study proved that the average
thickness of the adrenal cortex at maximum value at the witness group, decreasing at the
groups treated with GCS, reaching a minimum value at the group with prednisone
administered alone, without inducing IMO, which supports the domination of the
inhibitory factor confirmed by the decrease of the adrenal cortex thickness (19).

Despite the cortisone treatment applied, the over-solicitation through stress of the
cortical-suprarenal gland has maintained, to some extent, its glandular structure. This
probably reflects the appearance of a down-regulation mechanism, with the cancellation
of normal relations of feedback between the ACTH and the cortical-suprarenal glands.

In conclusion, the average age for the beginning of the menopause in Transylvania is
around 46-47 years, which is less than in the other countries in Europe. This fact could
interfere with the rhythm of occurrence of osteoporosis and its further evolution.

The normal T score appeared with a greater frequency in the coterminous counties of
Cluj. The T score for osteopenia was more often found in Cluj County, while
osteoporosis had a tendency of increasing in other counties in Ardeal too.

The percents of osteopenia were significantly greater at women after menopause,
especially at those having more than 5 years over the age of menopause installment.

Osteoporosis has been discovered only at groups of patients at menopause, increasing
significantly once with the establishment of the climacterium, without registering

substantial differences among geographical areas.
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Fractures in antecedents represented important risk factors at patients with osteopenia
and osteoporosis, especially in Cluj County, but were also present in the antecedents of
patients with normal T score, not dependent on their origin area.

Data obtained call attention on the complexity of the process of occurrence of
osteopenia and its evolution towards osteoporosis in the period before the menopause.
Many risk factors can make it hurry. Due to this fact, the perimenopause represents the
most indicated period for the application of anti-osteoporotic treatment.

The appreciation of the evolution of the bone quality cannot be made otherwise than
by DXA determination, calcaneal ultrasonography being useful only as a screening
method.

Calcaneal osteodensitometry was used in our study in the exact appreciation of results,
proving that 45% of the cases studied had osteopenia and 10% osteoporosis, this data
being unknown before the test made.

After the age of 60, we found a significant relation among the data offered by
ultrasonography and the prevalence of fractures and the secondary causes
(corticotherapy).

There has been established a difference between the prevalence of osteoporosis at
women in the rural and urban environment, the latter being more frequently affected.

The percent of women with osteoporosis which had fractures before the investigations
had taken place was 54%, a value that proves an inadequate proportion of the evolution
and complications of osteoporosis in Transylvania.

Once again, the importance of an adequate food diet during the childhood proved to
be the first measure in preventing osteoporosis. At the same time, physical effort plays a
very important part too, in preventing this disease and immobilization in bed represents a
great risk factor.

Inflammation-mediated osteopenia (IMO) proposed by Minne at rats represents a
model of osteopenia which is very close to that of the human.

As other inflammation processes, the IMO is a major stress factor inducing the
decrease of the body weight and bone loss at tested animals. Administration of
glucocorticoids before and simultaneously with the IMO accentuates the decrease of bone

density.
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Loss of calcium and magnesium from the bones has been significantly greater at
animals with induced IMO. Results show that glucocorticoids are among the most
important risk factors that can negatively influence the evolution of experimental
osteopenia.

Histochemical data presented an important reduction of the suprarenal glands volume
at IMO animals — more accentuated after the administration of cortisone — which
confirmed the existence of an extended stress and augmentation of negative effects of
corticoids not only on the bone structure but also by volume inhibition of areas of the
suprarenal glands that are functional from the point of view of hormones. The
experimental process of induced aseptic inflammation leads to rapid and complex
changes that could not be certified through the current histological study. In this respect,
in conditions of supra-solicitation through chronic inflammatory stress, the histological
structure of the suprarenal gland indicates a clear modification in which the
administration of glucocorticoids did not lead to the complete atrophy of the cortical-
suprarenal gland as it is induced by glucocorticoids alone.

As a general conclusion, the data obtained through the research made have confirmed
that post-menopause osteoporosis appears in the area of Ardeal in similar percents with
the other studied areas. The differences obtained between the results for the urban and
rural areas can be correlated with various factors connected to the external environment.

Experimentally, it could be proved that glucocorticoids have a negative influence on

the process of evolution of osteoporosis.
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