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COMMON CONTACT ALLER GENS IN DEN TAL
MATERIALS
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ARDELEAN 1, ANGELA CODRUTA POD ARIU1

LUniversity of Medicin e and Phar macyo BirMioara or Babel
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ABSTRACT

US National Library of Medicine describes as allergens over 4.000 chemical substances. Some of them
be associated thi mutagenic processes. It is estimated thaRQ% of the adult population of Europe presents
sensitivity to at least one allergen. Dentistry is one of the professions that presents a high risk in developi
reactions to common or specific allergens. Gddy response to allergens consists in: immediate allergic reactions
(rhinitis, asthma, conjunctivitis, generalized eruptions) and tardive allergic reactions (contact dermatitis.) Among
the patients, the allergic reactions manifest predominantly at tHecavity level, being caused more frequently
by certain metals which the dental alloys are mad&/efused the patetest on a lot of 30 dentists in order to
indentify the main substances responsible for producing immediate and tardive allergic retiions) a lot of
30 patients to determine the allergen potential of the typical compounds in dental alloys. Regarding the dentis
the testing offered us the following data: tardive allergic reactionsHEMA (2 hydroxi-ethyl methacrylate)

52%; EGDMA (ethyleneglicol dimethyl methacrylaté)%; nickel32%; MMA (methyl methacrylatep6%; 2
HPMA (2 hydroxi propil methacrylatep0%; EMA (ethyl methacrylate)l 7% and immediate allergic reactions to
eugenol32%; latex19%, antiseptics3%. Regarding the lot gbatients, on the other side, the patekting led us

to the following results: sensitivity to goelPo; palladium7%; nickel30%; cobak2%. Due to the high
percentage of reactions following the pattting, the identification of the allergic reactiomsgdatients and
practitioners as well, has a major importance for prevention of the possible mutagenic effects of the abd
mentioned materials and the possibility of launching specific public health programs according the resul
obtained.

Key words: patchtest, allergic reaction.

INTRODUCTION a) Immune response with humoral
mediation of 3 types: type 1-
immediate anaphylactic response,
type 2-cytotoxicity, type 3 -obtaining
of immune complexes

b) Immune response with cellular
mediation: type 4 -tardive
hypersensitivity (24 -72 hours).

US National Library of Medicine
describes over 4.000 chemical substances as
allergens. Some of them can be associated
with mutagenic processes. It is estimated
that 15-20% of the adult population of
Europe show sensitivity to at least one
allergen. The allergic reaction is an
excessive reaction to an antigen, welt
tolerated by another person.

The immune response can be divided

According to the European Union,
the allergens are divided in the following
categories: metals; plasic materials and

in: ) .
chemical rubbers; preservatives and dyes;
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perfumes. Dentistry is one of the
professions which present a high risk in

Table 1 The mutagenic potential of chemical substances

developing reactions to common or specific
allergens.

CATEGORY 1

Substances about which it is known to induce or which can be

considered that they might induce mutations of the stem cells.

CATEGORY 1A
cells.

Substances about which it is known to induce mutations of the stem

CATEGORY 1B
of the stem cells.

Substances which can be considered that theymight induce mutations

CATEGORY 2

Substances the researchers are concerned about due to their possibilities

of generating mutations in cells.

The response of the body to allergens
consists in: immediate allergic reactions
(rhinitis, asthma, conjunctivitis,
generalized eruptions) and tardive allergic
reactions (contact dermatitis.)

The mutagenic potential of chemical
substances can be structured as follows:
(table 1).

MATERIAL AND METHOD:

We used the patch-test (fig. 1) on a lot
of 30 dentists in order to identify the main
substances responsible for producing
immediate and tardive allergic reactions,
and on a lot of 30 patients to determine the
allergen  potential of the typical
compounds the dental alloys are made of.

The patch-testing was performed for
the chemical substances with allergen
potential by applying separately on skin
several samples of these substances which
remained in contact with the skin for 48
hours.

After this period of time , the results
were interpreted by a dermatologist.

Fig.1 Patch test.

RESULTS:

Regarding the dentists, the testing
offered us the following data: tardive
allergic  reaction at 2-HEMA (2
hydroxiethyl methacrylate) -52%; EGDMA
(ethyleneglicol dimethyl  methacrylate)-

16
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40%; nickel32% MMA (methyl
methacrylate)-26%; 2HPMA (2 hydroxi
propil methacrylate) -20%; EMA (ethyl
methacrylate)-17% and immediate allergic
reactions to eugenol-32% latex-19% (fig.2),
antiseptics-3%.

Regarding the lot of patients, on the
other side, the patch-testing led us to the
following results: sensitivity to gold -5%;
palladium -7%; nickel-30%; cobalt2%.

Fig.2 Allergic reaction to latex.

DISCUSSIONS

In dentistry, o) far, the
bibliographical research at a medline level
does not indicate any information referring
to coherent studies of the allergenic or
mutagenic potential of the dental materials.
2-HEMA and EGDMA are the prototypes
for methacrylates used in dentistry, which
requires light activation. 2-HEMA and
EGDMA have the most allergenic potential
of the methacrylic monomers group.
According to existing studies, the

allergizing features of these substances are

proved by the chain reaction of the 16
carbon atoms in their composition, which
also reduces the cutaneous penetraion @.
The contact dermatitis on hands, with
severe irritation, apperas more frequently
than the allergic eczema type, the

differential diagnosis of the two diseases
being quite difficult to reveal @. In a survey
on a lot of 37 volunteers who kept wearing

powdered latex gloves for 6 hours a day
for two weeks, 16% of them developed
irritiation  phenomena, manifested by

erythema and pruritus (severe itching)

predominantly located on the palmar side

of hand and interdigital ®. Other
substances leading b allergic reactions are
the additives: hydroquinone, pigments,

dimethyl -para-toluidine and others such as
colophony, eugenol, local anesthetic,
antiseptics, and metals @. In the medical
literature many cases of allergic reactions
are described as being produced by the
components of dental materials & 6. A
well-documented example is the one of an
alleged sensitivity to mercury in a patient

who presented endo-oral lichen lesions (. 8.
% 19 in the vicinity of a restoration made of

amalgam L 12 13 Later, it was
demonstrated that the manifestation was
caused by other metals or allergens, the
existence of amalgam restoration being
only a pure coincidence. The final
conclusion was that the patient was allergic
to amalgam too, but the lichen planus was
caused by the sensitivity to other
substances(4. 15 16 17,18, 19,

CONCLUSIONS:

The identification of allergic reactions
in patients and practitioners as well, has a
major importance through the light of
prevention of the possible mutagenic
effects 0. 21) to the above-mentioned
materials and the possiblities of launching
specific programs for public health
according to the obtained results.
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ABSTRACT

Introduction . Decreased skeletal muscle mass, with metabolic and functional consequences is one of
most frequently extrgpulmonary features in COPD. Muscle wasting is negatively associated wiincie
capacity, quality of life and mortality. There is many assessment methods of muscle wasting, some of th
expensive (The dual energyr&y absorptiometry DEXA, biopsy), and some of them cheap: fat free mass (FFM
measured by bielectrical impedanamnalysis (BIA), effort testes, dynamometry etc.

Objective. To evaluate on practice the muscle wasting and effort capacity in COPD patients for better ang

correct management of disedBe s i g n A comparative randomize 6R2udy
8.9), divided in 4 | ots staged: I ( 27, FEV1l 80.5
FEV1l 24.4N7.5) and one healthy | ot (32 age 59.

and bioresistance WBIA, muscle force at the hand (using dynamometry), inspiratory and expiratory pressure (PI,
PE), effort capacity (6 MinuteWalkTest), inflammatory level (C Protein), Quality of Life (ST.Georges
Questionaire), depression status (TDI Questionaire).

Results. FFM decreased with a rate of 2. 7N1. 6/ | ot
decreased with a rate of 0.17N0.05 /Ilot, di stance
QL it constantly i mpair men tAl tie3e.wadsth@lcorgréatetl (r>®,B)7Oproteid 8
was greater at COPD patients versus healthy, but direct uncorrelated with disease severity.

Conclusion It is possible and important to establish with simples methods muscle wasting and effor

capacity inclinical practice before implementing the COPD treatment and pulmonary rehabilitation program.

Key words: muscle wasting, weight loss, effort tolerance, COPD

INTRODUCTION respiratory disorder, COPD is now
generally accepted as a systemic disease.
The systemic effects reviewed above
are likely to have a profound clinical
impact on the management of COPD. First,
weight loss and skeletal muscle
dysfunction clearly limit the exercise
capacity of these patients and, therefore,
have a direct negative effect on their
quality of life. 3 Second, weight loss is a

If initial COPD was defined as a
strictly pulmonary affection characterized
by progressive and irreversible obstruction
and inflammation of the airways, in the
last decade more studies proved the
apparition/ association of some
extrapulmonary effects that impose the
necessity to approach COPD as a
multisystemic affectionl. Besides the
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prognostic factor in patients with COPD
that, importantly, is independent of other
prognostic indicators, such as FEV1 or
Pa02, that assess the degree of pulmonary
dysfunction 45 Thus, weight loss identifies
a new systemic domain of COPD not
considered by the traditional measures of
lung function. ©

The musculoskeletal system is among
the extra pulmonary organ systems most
frequently affected by COPD 78 Indeed, an
abnormal low muscle mass is present in
about 40% of the patients with moderate to
severe COPD entering pulmonary
rehabilitation. 5

Initially described as weight loss and
casexia, the involvement of the
musculoskeletal apparatus in COPD is
now better understood as a loss of fat-free
mass (FFM) and bone mineral density
(BMD) ¢.10 Previous studies have described
these processes separately and established
the body mass index (BMI) as a predictor
of loss of FFM and BMD.4

Increasing severity of COPD is found
to be associated with decreasing FFM and
BMD that includes progressive
deconditioning and inactivity, greater
number of exacerbations, increased use of
corticosteroids, and increasing systemic
inflammation.

Objective. To evaluate on practice the
muscle wasting and effort capacity in
COPD patients for better and correct
management of disease.

Design A comparative randomize

Questionnaire (SGRQ) 11 elaborated by
PW Jones et al represents now the most
utiized questionnaire in assessing the
quality of life in chronicle respiratory
diseases. Assessment of SGRQ might
surprise changes of the quality of life
without significant changes of FEV1.
Studies shown that it is: reproducible,
valid and sensitive. SGRQ scores correlate

significant  with  various parameters:
symptoms score with frequency of
wheezing (r = 0.32 p< 0.000), activity

score with 6 minutes walking distance. 11

Quantification of dyspnoea grade
imposed the description and validation of
scales from which most utilized is MRC
(Medical Research Council) scalel2. MRC
dyspnea scaleis a validated instrument of
guantification, easy to use.

Effort tolerance proved to be very
well evaluated by 6 minutes walking
testl3, a simple test, accessible and very
well correlated with peripheral muscular
dysfonction. This way it was validated and
entered in the clinical routine.

Body mass losses and body
composition changes was evaluated by
bio-electrical impedance analysis (BIA).14

Results FFM (lean body mass)
decreased with a rat
healthy to COPD IV, muscle force at the
hand decreased with a
/lot, distance at 6MWT decreased with
29.76% (fram 561.81 to 394.57m), and QL is
constantlyimpai r ment : 17.86b
7 0. 2 b. AB thes®was high corerelated

studyat168 COPD patients ((raQ,71). |, age 62.7

N 8. 9) ,in 4llotystaged:d (27, FEV1 C protein was greater at COPD
80.5 N (48, 6 FEV1 1 66,2 N9 pabents versus healthy, but direct
FEV1 39.5H%3%5,. S8FEV1V24. 4 Nicorelateda rwith disease  severity.
one healthy lot ( 32 age 59. 6 BilresBtante increAdge feom | healthy to
of these it was determined body COPD IV (from 386.34 to 445.670hms),

composition and bioresistance by BIA,
muscle force at the hand (using
dynamometry), inspiratory and expiratory
pressure (Pl, PE), effort capacity (6 Minute
Walk Test), inflammatory level (C Protein),
Quality of Life (ST.Georges Questionaire),
depression status (TDI Questionaire).
Quantification of the quality of life,
rated by St

Georgeds

methabolic rate decreasing in backward
(1940.4B61728.0), b ut
correlated with severity of COPD (affected
by the concomitant diseases).

The best indicators we founded
6MWT, FFM, scaleMRC and Borg, QL side
by side to classical FEV1.

Respiratory
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Table 1 The results of study (average values)

Lot Martor COPD | COPD I COPD I COPD IV
n=32 n=27 n=43 n=45 n=53
Age, years 556 56.6 62.9 63.1 64.2
BMI, kg/m2 275 26.1 25.9 255 25.1
%Body Fat 18.7 17.6 19.8 20.3 19.4
Lean body weight,kg 63.8 59.6 57.9 57.5 56.4
Total body water,| 62.9 62.5 61.8 62.5 63.0
Bioresistance,ohms 386.3 417.8 437.8 420.4 445.6
Methabolic rate 1940.4 1812.7 1764.8 1817.6 1728.0
Dinamometry 0.865 0.846 0.823 0.82 0.675
6 minute walk test,m 561.8 515.5 467.1 421.8 394.5
BORG scale 2.1 2.4 3.6 3.7 4.8
MRC scale 0.031 0.888 1.214 2.863 3.698
Quality of life% 17.8 24.2 41.0 70.2 81.0
C Protein,ug 4.01 5.79 14.12 8.91 11.78
FEV1% 96.2 80.5 64.2 39.5 24.4
FEV1/FVC 101.6 91.3 85.9 67.2 64.5
P1% 71.6 75.2 59.3 49.6 40.8
PE% 70.1 77.7 61.8 66.1 57.8
Depression 25 10.6 17.5 23.3 26.6
6The mean age in our study lots 0Age)y
64.2
64 62:9 631 —mum—
62 ||
6 I
S 56.6 —
@ 556
5 |
’ . e —
2 coron 52 —
@ COPDIV
\ 5 5 I b
Lot Martor COPD | COPD Il COPD lIl COPD V|
Study lot
The values of dinanometry, MRC and Borg scale
6
5 —
; e i
/
2 BORG scale
1 4 /-"/ —
& & ~— o
o) / _ _ _
Healtfy COPDI COPDII COPD Il COPD IV
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The evolution of FEV1, PI2 and PE2o
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Table 2 It was a strong correlation between:

LeanBodyMass and 6MWT 0.93512
MRC and Borg scale 0.926393
Dinanometry and Borg scale 0.89002
FEV1 and P1% 0.959677
FEV1 and PE% 0.730382
QL and Depression 0.9561

Table 3 It was a moderate correlation between:

C protein and FEV1 -0.66008

Table 4 It was a low correlation between:

Body fat % and byoresistance 0.396852

Conclusion manifestations could modify the prognosis
COPD b idered of these patients. Pulmonary rehabilitation,
must ~be  considered a recomended by GOLD in COPD starting

systemic disease, and the extra pulmonary
manifestations must be considered in the
evaluation
investigations are very simple, cheap,
accessible and good pre

with stage Il proves to have a special value,
especially through global assesment and
early intervention on pulmonary as well as

on systemic effects causedby the disease. _
Hlyct ors for ypat Il ent ds

of its severity. These

evolution. The treatment of these
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ROMANIAN POPULATION  KNOWLEDGE,
ATTITUDES AND PRACTI CES REGARDING
TUBERCULOSIS AFTER 15 YEARS OF
INTERNATIONAL FUNDED  PROJECTS IN
TUBERCULOSIS CONTROL FIELD

DANA OTI LI A FNRCNLAN

1 Center for Health Policies and Services , Bucharest, Romania

ABSTRACT

Since 1994 various international institutions and organizations funded several projects in the field of
tuberculosis ontrol and prevention. Among these are worth mentioning World Health Organization, Soros
Foundation, World Bank, USAID and the most recent and substantial the Global Fund to fight AIDS,
Tuberculosis and Malaria. These projects included population infoomagducation and communication
campaigns, training for medical personnel and roma health mediators, provision of second line drugs and supp
for policy elaboration (the national tuberculosis programme, national strategy for tuberculosis control, an
others). A measure of these projects success is the population knowledge, attitudes and practices regar
tuberculosis. These were estimated using opinion questionnaires applied in 2007 and 2009. The article prese
the 2009 study results and discusses paratively some essential aspects from 2007 and 2009. Both studies show
a reasonable level of tuberculosis knowledge and also the attitudes and practices are in a positive register. T
studies can not reveal the causal link between the internationds fand the population knowledge, attitudes and
practices but can measure these dimensions to which without doubt the international programmes along with t
national government contribution and the effort of the tuberculosis network had a sizable cmmtribut
Unfortunately similar data from the early 90s are missing, but the high tuberculosis incidence of that time
suggests a low level of them.

Key words: Tuberculosis, international programmes, knowledge, attitudes, practices, population.

Abbreviations

GFATM 0 Global Fund to fight AIDS, Tuberculosis and Malaria

TB 0 Tuberculosis

INTRODUCTION included population information,

education and communication campaig ns,
training for medical personnel and roma
health mediators, provision of second line
drugs and support for policy elaboration
(the national tuberculosis programme,
national strategy for tuberculosis control
and others).

The Global Fund to fight AIDS,
Tuberculosis and Malaria (GFATM) 0 the

Since 1994 various international
institutions and organizations funded
several projects in the field of tuberculosis
(TB) control and prevention. Among these
are worth mentioning World Health
Organization, Soros Foundation, World
Bank, USAID and the most recent and
substantial the Global Fund to fight AIDS,
Tuberculosis and Malaria. These projects
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most recent and substantial international
donor for TB control in Romania 8 is an
international funding instrument
established in 2002 with the aim to provide
resources through which the countries
affected by these three devastating
epidemics to be able to develop proper
response mechanisms. The decision to
create GFATM was taken in 2001 during
the General Extraordinary Session of
United Nations. Romania applied till how
to two funding rounds & second and sixth &
and obtained four grants: two for TB
component (second round: $16,743,641 and
sixth round $4,695,694 for the first two
years of five) and two for HIV/AIDS.

The objective of the study was to
illustrate the population knowledge,
attitudes and practices regarding TB in the
context of international funded projects
and to compare the results of two similar
studies from 2007 and 2009.

MATERIAL AND METHOD

The volume of the sample was 1213
persons with age over 15 years from urban
and rural areas of Romania. The sample
was probabilistic and multistage stratified.
The criteria for stratification were the
development region, the residence area
and type of locality. The research method
was face to face interview based on a
guestionnaire  administered by the
interview operator. The sampling was
done by probabilistic selection of the
locality, household and respondents. The
sample is representative for the Romanian
population over 15 years old with an
accepted error of N
95%. In the first stage the sample was
stratified in the eight development regions:
North -East, South, SouthWest, West,
Nord -West, Center and Bucharest. In the
second stage for each region were selected
randomly 3-4 counties. In the third stage,
in each county the localities were stratified
according the urbanization degree/type of
locality in four categories: 1. peripheral
village; 2. village center of commune; 3.
small and medium town (under 50,000
inhabitants and between 50,000 and

3

200,000 inhabitants); 4. big towns, county
capital (over 200,000 inhabitants). Two
rural localities were randomly selected (a
vilage center of commune and a
peripheral village) and two urban localities
and there the interviews took place. The
selection chances of each locality were
directly proportional wi t h t he I
size (number of inhabitants), in order to
provide each county inhabitant equal
chances to be included in the sample. In
the fourth stage, in each selected locality, a
sector of households were randomly
selected (cluster, succession of hogeholds,
selected based on a certain statistic pace,
staring from a randomly selected starting
point).

The interviews were done in the
clusters. In each cluster the households
were selected successively, starting with
the starting point (randomly selected),
respecting the rule of the right side of the
street, using various rules for following the
path based on the situations encountered.
Based on the required number of
households calculated in this way and
based on the sector visiting rules the lists of
sampling were elaborated. These included
the addresses that have to be visited
beginning with the starting point,
following the right side of the street rule.

In each household a person over 15
years was selected. If the selected
household included more elig ible persons,
only one was selected, using a table of
random numbers correlated with the
guestionnaire code and number of eligible
persons in the household. If the selected

m

ocC

erson_ was _not, home .a rf}visit WflS
0 ar]}g/ ﬁ.tr.ust ev.e of
scheduled. The interview operator visited

three times the household in order to get

the selected person (
Vi sitso) . The intervi
for each visited household the total

number of eligible persons and the main
socio-demographic  characteristics  (sex,
age, education level etc.). In this way the
sample included 1213 persons.

The data validation was done based
on the data from the National Statistics
Institute.
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RESULTS

Knowledge

Of the persons interviewed, the vast
majority (90.2%) heard of TB, under this
name or TBC or waste. Only one of ten
respondents (9.8%) declares that never
heard and does not know about a disease
under any of these names.

For most of the interviewed persons
(83.5%), TB represents a lung disease or, in
10.5 percent of cases, a disease more
frequently located in the Ilungs. A
percentage of 5.3 declare that even if they
heard of TB they do not know what kind of
disease it is and 0.6 believe it is a blood
disease (Graph 1).

Lung disease

Disease more frequently located in t
lungs

Blood disease | 0.60

Do not know/No answel 5.30

0.00 10.00 2000 30.00 40.00 5000 60.00 70.00 80.00 90.00

Graph 1: Knowledge regarding TB (%) (Number of cases: 1094 persons inthe total sample)

A low risk

A high risk

Do not know/No answel

0 5 10 15

20 25 30 35 40 45 50

Graph 2: Knowledge regarding the risk to contract TB (%) (Number of cases: 1029 persons

in the total sample)
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Almost half of the interviewed
persons (43.8%) consider that the risk of
contracting TB is low and almost one third
(32.7%) does not fear of getting this
disease. Only 8.2% consider that they have
a high risk to get the disease and 15.4%
cannot estimate this risk (Graph 2).

The main reasons for not fearing
contracting TB are in decreasing order the
following: the fact th at there is nobody
from whom to catch the disease (32.5%),
the fact that they consider themselves
resistant to diseases (31%) and the fact that
they do not smoke (18.5%). Also, among
the reasons mentioned we found 29.7% the
fact that they avoid sick persons, 22.5% the
fact that they maintain a good hygiene or
22.1% that do not let the cold to advance.

Most of the ones interviewed (62.8%)
do not know the reasons for which they
consider the risk of getting TB high. Only
11.6% declare that the main factor isthe
favoring environment conditions, 7% the
fact that there are sick persons around
them, 6.6% declare they have sensitive
lungs and 6.6% think that they are very
weak.

Almost two thirds of the interviewed
persons (62.3%), considers that there are
categories of people more exposed to the
risk of getting TB. Less than a quarter of
the population (16.5%) considers that there
are no categories with a higher risk.

The categories indicated by the
respondents as having a higher risk to get
TB are: the ones with sensitive lungs
(56.5%), poor people (45.3%) and the heavy
smokers (44.3%).

About half of the population (51.4%)
considers that it is not possible to have TB
without obvious signs of disease. Less than
a quarter of the interviewed persons (21%)
consider that this is possible and 27.6%
recognize the fact that they do not know if
this is possible or not.

The most important sign of disease is
the cough for more than three quarters of
respondents (83.1%) that were able to
answer without being presented option s of
answers. Relatively equal percentages were
registered of persons indicating: weight
loss (32%), blood spitting (32%) and high
fever (30.7%) (Graph 3).

Blood spit

Weight loss

Fever

Severe pain

Sneeze

Other 1.9

o

[ —
[ —
T
T

e

o

10 20 30

Graph 3: Knowledge regarding TB signs (spontaneous answer) (%) (Number of cases: 629

persons in the total sample)
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Graph 4: Knowledge regarding TB contracting methods (%) (Number of cases: 565 persons
in the total sample)

population (37.6%) was able to provide the
correct answer spontaneously (without
being presented the answer options),

When the interviewees were in the
situation to select answers from a list
presented by the interview operator, most

of them (67%) indicated cough as main
sign of disease, about half indicated weight
loss (54.5%), blood spitting (44.6%) and
fever (59.1%). Less than half of the

declaring that TB is transmitted through

the air & this being the way of transmission
for most of the ones spontaneously
answering this question (80.7%) (Graph 4).

Follow the treatment prescribed by the physici

No smoking

TB diet

Eat well

Get vaccinated

Take drugs for common col |8 3\7

Do not know/No answel |f 2.2

0 10 20 30 40 50 60 70 80 90 100

Graph 5: Knowledge regarding TB curing requirements (%) (Number of cases: 807 persons
in the total sample)
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When provided the answering
options, more than half of the population
in the study (51%) indicates the correct
answer 0 the fact that TB is transmitted
through the air. Among the wrong answers
there were 40.4% considering that TB is
transmitted through blood, 32.6% through
food, 17.6% through sexual contact and
16.6% through mosquito bites.

About 8 of 10 people (78.4%) consider
TB curable. Still, 8.7% think that TB is
incurable and 12.8% do not know. Most of
the ones considering TB curable (92.3%)

consider that the condition for cure is to
follow the treatment recommended by the
physician. Also, about a quarter of these
(24.9%) think that one should not smoke
and 20.1% that a TB diet is required (Graph
5).

About a quarter of the people that
believe that TB is curable declare that they
do not know how long is the correct TB
treatment, more than half (54.7%) provides
the correct answer indicating a duration of
several months (Graph 6).

Months

Years

Weeks

Days § 0.7

Other || 0.6

Do not know/No answel

0 10

30 40 50 60

Graph 6: Knowledge regarding TB treatment duration (Number of cases: 807 persons in the

total sample)

Most of the people that believe that
TB is curable (83.8%) think that hospital
admission is required and 9.4% do not
know. Among the persons considering
hospital admission required, 31.8%
indicate a period of 2-6 months. Almost a
guarter (23.8%) declare that they do not
know the hospitalization period (Graph 7).
The risk faced if not treating TB is obvious
for most of the population (79.8%), that
they can die in this situation. Other risks
less present among the ones interviewed
are: 15.7% one gets weak, 15.2% think one
risks developing associated disease and

12.4% think that the risk is to get cured
becomes more difficult.

More than half of the interviewed
persons (53.7%) know that in order to
reduce the risk of getting the disease, the
best method is to avoid contact with
people having TB. Also, among the correct
answers there were 27.3%03 to maintain a
proper hygiene and 23.1% 0 to eat well.
There were also a high proportion of
incorrect answers: 33% & to not smoke,
40.8% 0 to get a vaccine and 29.3%0 to
avoid getting a cold.
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Graph 7: Knowledge regarding TB hospitalization length (%) (Number of cases: 676 persons

in the total sample)

Attitudes

Compared with r espiratory disease
situation in which most prefer to treat
themselves, we found that if it was
suspected to be ill with TB, almost all
respondents (97.1%) say they would go to
the doctor (Graph 8). The overwhelming
majority of the population (95.7%) believ es
that if suspecting having TB, they would
go to the doctor immediately.

Starting from the fact that over half of
those interviewed considered that the best
way to prevent illness is to avoid the sick
persons; it is interesting that only 23.7%
say that they would avoid seeing a TB ill
person from their entourage and only 19%
would go to the doctor to see if they
became ill.

Nothing § 2.2

Other | 0.1

Do not know/No answei | 1.6

0 20

60 80 100 120

Graph 8: Attitude in case of suspecting being ill with TB (%) (Number of cases: 1029

persons in the total sample)
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In this case, 7 of 10 people (69.2%) but approximately one person out of 10
would send the sick person to the doctor (9.2%) do not know what to do (Graph 9).

Self treatment and seek medical h
only if simptoms aggravate

Imediately seek medical car

Self-treatment

Do not know/No answel 4.3

t
0 10 20 30 40 50 60

Graph 9: Attitude in case of suspecting that somebody close has TB (%) (Number of cases:
1029 persons inthe total sample)

Practices disease gets worse (47.8%or they continue

More than half of the interviewed to treat themselves till healed (16.5%). Only
persons (64.3%) admit that when they have one third (31.4%) of the population goes to
symptoms of a respiratory disease they the doctor immediately if symptoms
prefer to treat themselves and taking the appear (Graph 10).

decision to go to the doctor only if the

Avoid that person _

See a physiciar

Other |0.2

Do not know/No answaF

0 10 20 30 40 50 60 70 80

Graph 10: Practices in case of respiratory disease symptoms (%) (asthma, bronchitis, vial
disease etc.) (Number of cases: 1213 persons in the total sample)
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About 4 in 10 people in the
population (33.7%) made at least once a
test for TB. Almost two thirds of the
population (63.7%) never made any tests
for TB. Among those who were
investigated for TB, in most of the cases
(92.5%), lung Xrays were performed and
for 9.2% a sputum examination was made.

More than half (59.1%) of those who
were investigated for TB, the reason was
the requirement of such analysis for
employment, admission in schools or
moving abroad (45.7%). Suspicion of TB
was the reason for investigating a quarter
(26.8%) of those investigated, while 4.9%
do not know the reason of such analysis.
Among those who made at least once tests
for TB, we find that 4.6% had tuberculosis
(on average every 18 persons investigated
for tuberculosis, a person had the disease).
More than 95% say they never had
tuberculosis. Two of five people (40%)
responded that for diagnosis they would
address the family doctor, 20% a TB
dispensary and 22.8%6 a TB hospital. Few
people interviewed had experienced the
situation of suffering from TB or have such
a person in their entourage, 93.6% stating
that they had no such situations in the past
2 years in the family, among friends,
neighbors or colleagues.

DISCUSSIONS

A similar study was conducted in
2007. Some major aspects were observed
by comparing the data from the 2 studies.
Most persons continue to not consult a
doctor when they have symptoms of a
respiratory disease (64.3% in 2009 versus
64.9% in 2007. If the symptoms appear,
only one third of population address to the
doctor (31.4% in 2009 versus 34% in 2007).

Most of the respondents (90.2% in
2009 and 96.6% in 2007) heard about
tuberculosis under this name or under the
name of TBC or waste. Most of the
respondents (94% in 2009 and 96% in 2007),
consider TB a lung disease or a disease
more frequently located in the lungs. When
suspecting that they have TB most of the
people responding to the questionnaire

(97.1% in 2009 and 98.2% in 2007) declare
that they would schedule a doctor visit.

The high percentage of people not
recognizing the risk of contacting TB is still
high & about half of the population
declaring that they cannot contract TB
(32.7% in 2009 and 31.6% in 2007). The
percentage of people tat consider that
they do not have from whom to catch TB is
on the rise from 27.1% in 2007 to 32.5% in
20009. It is decreasing from 76.2% (in 2007)
to 62.3% (in 2009), the percentage of people
considering that there are categories of
people that are more exposed to the risk to
catch TB. Among these are mentioned the
one that smoke but less than in 2007
(decreasing percentage from 61.2% in 2007
to 44.3% in 2009). About half of the
population (51.4% in 2009 and 46.7% in
2007) considers that it is not possible to
have TB without obvious signs of disease.
The percentage of people considering the
cough is the most important sign of TB is
increasing significantly, from 37.3% in 2007
to 83.1% in 2009 Comparing with 2007 the
percentage of the ones that know the way
TB is spread is increasing, through air
(from 46% in 2007 to 51% in 2009).

The vast majority of the population
(95.7% in 2009 and 96.5% in 2007) considers
that when suspecting that a person might
have TB should consult a physician
immediately. The percentage of the people
that considers TB a curable disease is
increasing (from72% in 2007 to 78.4% in
2009) and the percentage of population
considering TB an incurable disease is
decreasing (from 14.4% in 2007 to 8.7% in
2009). The high percentage, 92.3% in 2@
and 92% in 2007 is maintained 0
representing the persons that think that in
order to cure TB they have to follow the
treatment prescribed by the physician.
About a quarter of the population
continues to think that they have to quit
smoking and follow a d iet in order to cure
TB. Most of the persons considering TB a
curable disease (83.8% in 2009 and 85.6% in
2007) think that hospital admission is
required. It is decreasing from 89.4% in
2007 to 79.8% in 2009, the percentage of
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people thinking that they can die if not
receiving TB treatment.

More than half of interviewees (53.7%
in 2009 and 53% in 2007) know that in
order to decrease the risk to catch the
disease, the best method is to avoid contact
with people that have the disease and
about half of the population (40.8% in 2009
and 42.9% in 2007) still consider
vaccination a TB prevention method. When
suspecting that somebody from their
entourage has TB, most of the people
(69.2% in 2009 and 70.6 in 2007) would
send the sick person to a physician.
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ABSTRACT

Few studies, have dealt with PHR needs of families. No studies have specifically targeted pregnant won
regarding PHR systems design despite increased interest in health matters exhibited by pregnant women. The
of this study is to elaborate the functional specifications of the pregnant woman personal health record and
create and propose a functiopabtotype.

Key words: Personal Health Record, Pregnancy

INTRODUCTION

The Personal Health Record (PHR) is
an Internet-based set of tools that allows
people to add, maintain, access and
coordinate their lifelong health information
and make appropriate parts of their own
medical and health-related information
available to those who need it (specialists,
doctors, nurses, family members, etc).
Some doctors and hospitals keep
computerized medical records, but most

health record (PHR) systems has recently
increased, leading to the availability of a
variety of PHR systems on the market that
targets everyone from the general public to
diseasespecific ~ patient groups. For
individuals, having a PHR can have a lot of
benefits like: helping understand

consulting physician instructions,

improving prevention of medical mistakes,

helping person to ask physician better
guestions or just give more control over
opn care. PHR systrenés cuSrriang,)lyra\E/)ai(I]zalbIeI

per sonal heal th informa : n

thick paper files that line office walls. on the market target a variety of patient

There is no coordinated system, no and _ consumer - groups and  vary
considerably with respect to what

standardized, no structured, private and
secur e way to i ntegr at
health information in one place. A visit to a

new doctor means new forms to complete,

new tests to run and new conversations
reviewing your personal medical history.

Those conversations depend almost

mf&rmaélqrp the% rﬁcgrlcjsvrﬁwa& acégt:furb %nd
how that information is presented.
AIM AND OBJECTIVES

Production and experimental PHR
systems and PHR research have targeteda

entirely on memory alone and those tests
involve costs. People need effective tools to
help them manage their health and their
care. Interest and research in personal

diverse variety of demographic groups as
well as more general audiences. To date,
systems that address the needs of pregnant
women have received relatively little
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attention. During pregnancy, time, or the
stage of pregnancy, is an important factor
in the management and communication of
information for health care providers and
pregnant women and their families.
Evidence that carrying personal health
records during pregnancy helps women
communicate with their health over their
maternity care taken together with
evidence that many women are motivated
to seek health information from a variety
of resources suggests that this is a
demographic group that could benefit
greatly from a comprehensive personal
pregnancy health record system. The work
we present here focuses on the pregnancy
component of a family health record
system, which we call Pregnancy Personal
Health Record (PPHR). Records for
pregnancy are an interesting focus because
of both heightened attention to health
information by the pregnant woman and
because pregnancy, as a health condition,
extends for a finite period of time, 40-41
weeks for most normal pregnancies.
Moreover, pregnancies  progress is
monitored according to relatively well -
defined developmental stages throughout
the 40-41 week gestatbn period. This study
is a result of explorations of possible
interfaces for the PPHR as component of
the family health record system.

Aim of study is to produce a model

that:

- could record all antenatal care
regardless of medical or/and
antenatal complications;

- could be held by the pregnant
woman;

- would contain pertinent
information, tools and facilities
for the woman and all her carers.

MATERIAL AND METHOD

We propose through this study to
elaborate the functional specifications of
the pregnant woman personal health
record and to create and propose a
functional prototype. As primary users
wedre targeting
family members. We intend to respond, as
many as possible, to some of the specific

needs of this life period. Secondary,
especally through interactions modules,
targeted users are doctors, pharmacists and
other health care providers. In order to
fulfill this proposed task, to understand
pregnancy heal th [
started an content analysis of (a) medical
pregnancy liter ature, (b) preexistent paper-
based pregnancy documents and record
forms, including online medical
examination schedules, checklists or
databases and (c) an overview of some of
personal health record (PHR) systems or
proposal of systems existent on the market
(e.g. Google Health, Microsoft Health CUI,
Oracle Healthcare Transaction Base).
Review and analysis of temporal
organization of popular pregnancy guides
in monograph format and interfaces of
PHR systems currently available on the
market was performed. M onographic
guides were chosen because they are a
popular information resource for pregnant
women. The monographic guides or
systems which were included in our study
resources were intended for a general
audience and information regarding the
organizational structure of the guide or
system was readily accessible from the
Internet. Reviews of a paper-based
pregnancy record form set, a pregnancy
organizer, and literature examining
information -seeking and health record use
as related to maternal care and pregnancy
were taken into consideration when
interface was designed. Temporal visual
metaphors were reviewed with respect to
time-based factors of pregnancy and
pregnancy records. Information derived
from these resources was applied to the
development of an experimental PHR
pregnancy system interface design.

Design principles that we tried to
followed are: (1) to promote information
sharing among women, health
professional 0s hosp
services, (2) to provide a guideline for
evidence based practice (3) to promote
documentation of care, (4) to promote

pr egn a rcdordimated e anteratald cdrd) e (5y to

discourage transcribing, (6) to protect the
integrity and security of the record. Five
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facets have we identified: <Appointment>,
<Diary>, <Health Data>, <Finance>, and
<Resources and Tools> and were selected
as major organizational elements in the
user interfaces.

RESULTS:

The pregnant women Personal
Health Record can become part of the
womanos hospital
ti me of birthing.
following structure:

(A)Personal details:

(A1) Contact general information 9 this
includes expectant
address, phone, marital status, religion,
ethnicity, spoken language -if an
interpreter is needed, occupation, etc.

(A2) Partners details - information about

the expectant womanos
(A3) Mi dwi f e

about expectant woman  preferred
midwife;

(A4) Contact Person 0 a list of preferred
alternative contact person if this is not the
partner

(A5) Appointment informati on & provides

scheduling informati on

examination terms, other health care
related activities, social events and
personal events;

(A6) Birth Preferences - provides the
woman with the opportunity to articulate
her birth preferences.

(A7) Other information - allows expectant
women to add some
are important from his point of view.
(B)Personal medical history:

(B1) Medical history 0 provides a collection
of relevant

(a) gynecological (like date of last pap
smea, fertility problems, gynecological
disease, prenatal diagnosis counseling, etc.)
history,

(b) medical (like childhood illnesses,
blood disorders, asthma, chest disease,
heart disease, diabetics, gastrointestinal
disorders, high blood pressure, kidney
disease, epilepsy, thyroid diseases,
psychiatric diseases, etc.) history,

(c) surgical (like blood transfusions,
surgical history, previous anesthetics, etc.)

history, (d) about used medication/drugs
(like current medications, alcohol,
smoking, other drugs, etc.)

(e) about family health history (like
presence of following diseases in family:
asthma, diabetes, heart disease, high blood
pressure, postnatal depression, psychiatric
illness, genetic disorder, etc);

(B2) Alerts & for known allergies;

0 b st e (B3)iPrevious pregnandks- iafdrmattori an
T h a t greviousv h y pregrancigsr o p lmpogant
each

informationds for
are included like: date and place of birth,
mode of delivery, duration of labour,

w o noaitoofne typea coenplicatiarg,e newborn

child name, sex and weight, APGAR score,
feeding method and length of
breastfeeding.

(C) Current pregnancy:

p(@1) Best estimate due date
d imfdrnatioma t i ¢O2)dCentraception: - provides a picture of

the contraceptive used methods (previous
contraception method and date of ceased,
assisted conception and method)

(C3) Current scans:

(a) Laboratory results - this section
provide a guide to the types (like blood
greup, aahtibady screend i heraoblobin,
syphilis  serology tests RPR/TPHA,
hepatitis B, rubella titre, urine dipstick and
mid stream specimen urine, glucose screen,
early glucose tolerance test etc.) and timing
(in 5-12 weeks, 28 weeks, 36 weeks, other if
necessary) of laboratory investigations.

(b) Ultrasound results o provides

i nf oirmmdritoend si mfhdrcrhati onds

GP
(D) Birth plan:
(D1) Mobility an po sition for labour and

i nf or mat i onbiitls :0 description of indented position

(like walking, standing, squatting, sitting,
kneeling, lying on floor mat/bed, etc);

(D2) Relaxation and personal comfort like
massage oils, aromatherapy, bath, music,
relaxation CD/tapes, show er, relaxation
techniques, hot towels, etc.

(D3) Pain Relief & selected option like:
entonox gas, epidural, pethidine (or other
narcotic) injection, etc.

(D4) Contingency Plan & description of
what women might want
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as planned, e.g. long and/or difficult

labour, preterm baby. (More pain relief
than anticipated, assisted delivery like
forceps/ventouse -vacuum extraction,
caesareanoperative delivery, episiotomy,
other).

(D5) Cutting the cord 0 describes who
suppose to cut the cord

( D:\Projects\TESTEWpfBrowserApplication!\WpfBrowserApplication1\bin\Debug\WpfBrowserapplication - Windows Internet Explorer

partner/su pporting other
person.

(D6) Placenta (afterbirth);

(D7) Infant Feeding & describes if women
plans to breast/bottle feed baby soon after

birth .

person  or

[
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DISCUSSIONS & CONCLUSIONS

The Personal Health Record (PHR) as
an Internet-based set of tools that allow
people to access and coordinate their
lifelong health information and make
appropriate parts of it available to those
who need it, offers an integrated and
comprehensive view of health information,
including information people generate
themselves such as symptoms and
medication use, information from doctors
such as diagnoses and test results, and
information from their pharmacies and
insurance companies. Individuals access
their PHRs via the Internet, using state-of-
the-art security and privacy controls, at
any time and from any location. Family
members, doctors or school nurses can see
portions of a PHR when necessary and
emergency room staff can retrieve vital
infor mation from it in a crisis. People can
use their PHR as a communications hub: to
send email to doctors, transfer information
to specialists, receive test results and access
online self-help tools. PHR connects each
of us to the incredible potential of mode rn
health care and gives us control over our
own information.

The current generation of Internet-
accessible PHRIike tools is almost
exclusively owned, controlled and
maintained by large integrated health care
delivery networks for the exclusive use of
the patients they serve in an effort to
reduce their overall costs.

In the future PHR must be able to be
integrated with a standardized,
interoperable  network of electronic
medical record (EMR) systems. Successful
PHR efforts will have to build upon
standards and protocols that are adopted
and fully implemented by community
providers, insurers and other key data
suppliers.

Developers of data standards for
PHR face several unigue challenges.
Standards developed primarily  for
electronic medical record (EMR) do not
recognize or anticipate all of PHR potential
benefits and objectives. For example, PHR
users are likely to enter important health
information that will gain value when
interpreted alongside EMR data & such as
self-administration of medications,
monitor ing of blood pressure or glucose
levels, dietary or exercise information, or
functional and symptom measures. Most of
these concepts have not been standardized
and algorithms for integrating, displaying
or taking action on these data as they
interact with  EMR data are not available.
Similarly, a standard way for people to
note and communicate possible errors or
conflicts in their record across the network
will need to be developed.

In this direction our study proposes
also an open source graphic interface for
our model of Pregnancy personal health
record.

To ensure widespread adoption and
use of PHR, PHR-specific standards should
be identified. Standardization efforts
include the health data and functionalities
specific to the needs of diverse individual
users. Latest guidelines will need to be
established for transmitting and
maintaining information created by PHR
users. Standards for sharing information
will need to be developed for care settings
inside and outside of traditional health
care systems.

This will require that PHR data
taxonomy, syntax, architecture and
communications  protocols result in
relatively easy and secure transfer of
information between people and their
various health care providers.
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CORRELATIONS BETWEEN BIOLOGICAL AND
ULTRASOUND DATAIN P ATIENTS WITH
METABOLIC SYNDROME A ND LOW
CARDIOVASCULAR RISK

RNZVAN MI HAIl t, CQNSPANTIN TUDOR 1, MONICA
MARI A L[ ULVEINMIR ERDELEAN 2, MIRELA RACU 2,
RAREL OLARI U

lUniversity of Medicine and Pharmacy " Vict
2City Hospital of Timiloar a
ABSTRACT

Metabolic syndrome (MetS) increases up téoRl the risk of cardiovascular disease (CVD). Interrelations
between MetS components and parameters of subclinical expression of CVD as carotithedimahickness
(IMT) and flow-mediated vasodilation (FMD) areoprly understood, especially in patients with low
cardiovascular risk.

Objectives. We aim to study the relationship between biological markers-¢hidd:sterol, triglycerides)
and ultrasound parameters (left ventricular diastolic function, IMT, FMD) in ipats with MetS and low
cardiovascular risk.

Materials and methods. We studied 49 patients with MetS and low cardiovascular risk, admitted in
Internal Medicine Clinic of City Hospital of Timisoara between June 1, 2008 to September 1, 2009. All patients
were performed: biological samples, echocardiography, carotid ultrasonography and determination of flow
mediated vasodilatation in the brachial artery.

Results. We did not find statistically significant correlations between biological and ultrasound data. The
average | MT was 0.76 N 0.16 mm. At heromatous pl agdqlu
was 6.81 N 3. 92 %. |l mpaired FMD was present in 79.|5
present in 75.5% of patients.

ConclusionsThe lack of correlations between biological and ultrasound data is due to minimal expression
of disease in MetS patients of average age and low cardiovascular risk, difficult to detect with regular
investigation means. FMD should be introduced in the eatédun of patients with cardiovascular risk because it
diagnoses early endothelial dysfunction, the initial stage of CVD, and contributes to the primary prevention agf
CVD.

Key words: metabolic syndrome, FMD, IMT, diastolic dysfunction, endothelial dysfonctilow
cardiovascular risk

INTRODUCTION randomised trials demonstrated that MetS
is associated with a 23-fold increase in the
risk of cardiovascular disease and 5fold

increase in the risk of type 2 diabetes
mellitus. Cardiovascular risk conferred by

MetS may exceed the sum of the risks
incurred by each component. The major

Metabolic syndrome (MetS) is
increasingly important in recent years due
to the proven association with increased
risk of developing coronary heart disease
and type 2 diabetes mellitus. Multicenter
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clinical consequence of MetS is the The following laboratory
atherosclerotic ~ cardiovascular  disease investigations were performed in all
(CVD) and several components of MetS are patients: biological samples,
known as risk factors for atherosclerosis. echocardiography, carotid ultrasound

OBJECTIVES

We aimed to study the relationship
between biological and ultrasound data in
patients with MetS associated with low
cardiovascular risk:

- the relationship between serum lipids
(HDL -cholesterol, triglycerides) and
ultrasound data (left ventricular
diastolic function, carotid intima -
media thickness and flow-mediated
vasodilation);

- the relationship between the various
ultrasound parameters (left
ventricular diastolic function, carotid
intima -media thickness and flow-
mediated vasodilation).

MATERIAL AND METHOD

This crosssectional, observational
study included 49 patients with MetS and
low cardiovascular risk, admitted in
Internal Medicine Clinic of City Hospital of
Timisoara between June 1, 2008 to
September 1, 2009.

MetS was defined according to NCEP mean N standard devi at|i
2005 criteria for the European population: percentage values. For the analysis of
abdominal obesity & waist circumf erence in correlation a Pearson linear analysis was
me n O 94 c m, in w o meused. Dp-vaBud < 0OFwas considered of
triglycerides ( TGL) O stalisfical siguificathde. Kol . Statistical
mmol/L) or specific treatment; HDL analysis we used GaphPad InStat 3
cholesterol in men < 40 mg/dL and in program.
women < 50 mg/dL or specific treatment;

SBP O 130 mmHg or DBP O RBEBULWSNHg or
antihypertensive treatment; fasting blood
glucose O 100 mg/dlL (ﬁ 8heaveragF?gﬁﬁfpatlent\:lsv\i/vatsﬁOS% Wo

hypoglycaemic treatment. Diagnosis of
MetS was established in the presence of at
least three criteria. We have considered the
obesity mandatory criteria.

We excluded the patients with
clinical manifest CVD (coronary heart
disease, stroke, and peripheral arterial
disease), the patients diagnosed with
insulin  dependent or non insulin
dependent diabetes mellitus, chronic viral
hepatitis, chronic consumption of ethanol.

(intima -media thickness) to assess early
changes of  vascular wall and
determination of flow -mediated
vasodilatation in brachial artery to assess
endothelial function. The transthoracic
echocardiogram was performed to identify

the patients with left ventricular diastolic

dysfunction and/or left ventricular
hypertrophy (LVH). Vascular ultrasound
was done in the morning, in fasting

patients, with the reccommendation to
avoid smoking and vasoactive medication
since the previous evening. Carotid intima -
media thickness (IMT) was assessed by the
Kawamori method, the normal value being
less than 0.9 mm. Atheromatous plaque is
defined by a thickness greater than 1.5
mm. Evaluation of  flow-mediated
vasodilation (FMD) was performed by the
method of Celermajer. Abnormal FMD is
considered when the variation between the
induced-ischaemia diameter of the brachial
artery and the initial determinations is less
than 10%.

Statistical Analysis

Parameter values were expressed as

between 40 to 50 years (32.65% of patients)
and between 50 and 60 years (36.74% of
patients). A percentage of 55.1% of the
patients were males. Average waist

'Il'im

circumference was 109
and 103.4 N 11.87 in
blood pressure showed a pattern of systolic
hypertension,  with  values  slightly
increased above the naqg
17.3 mmHg, DBP 81.42 N
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The average serum TGL value was IMT value. Atheromatous plaque was
210. 3 N 148.52 mg/ d L, presentinl7 padients ¢l4.28%0), 2 men and 5
patients in moderate hypertriglyceridemia. women. The average FMD was 6
Average HDL -cholesterol value was 42.12 3.92%, below the cutoff of 10%. A percent

N 12.43 mg/dL, with a of 2 58eaf patents Hae impaired EMD.
39.07 N 12.6 mg/dL i n nmendida not find @ .catreldiion 1batwe@ry

mg/dL in women. A percenta ge of 55% of serum levels of HDL -cholesterol/TGL and

patients met the HDL -cholesterol criteria to ultrasound parameters (diastolic

define MetS. The average E/A ratio, dysfunction, IMT and FMD). The statistical

important criteria  in diagnosing left significance was reached only for the
ventricular diastolic dysfunction, were 0.89 relationship between TGL and IMT (p =

N 0.31. Left v ent r i00Q3), aneaning dthata ia tthes | case is no
dysfunction was present in 75.5% of reliable correlaton (r =- 0.04). No

patients and left ventricular hypertrophy statistically significant correlations were

in 24.4% of patients. The average IMT was found by analysing the bilateral

0.76 N 0.16 mm, bel ow relitienship betwedn imeasueed ultrasound

0.9 mm. Only 16% of patients had impaired parametres.

Linear Regression
————— 95 Confidence Interval :;60,0'00%08

00 200 300 400 SO0 BOO 700 BOO
TG (mg/dl)

Fig.1. Correlation between serum TGL and IMT

Linear Regression r=-00391
————— 95% Confidence Interval p=078

1228 -
1.147 " =
1.065 L = &
= 0.983 " "
£ 0901
0.813

il
= o7
0.556
0.573-
0.492

E/A

Fig.2. Correlation between E/A ratio and IMT

DISCUSSIONS against it. Our study includes patients
without CVD, with low or intermediate

cardiovascular risk, an average age of
approximately 50 years, in whom the

Nowadays the value of clinical
diagnosis of MetS is controversial as there
are a multitude of studies both for and
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pathological changes are at a subclinical
level. This is the model patient in whom
prophylactic measures have the most
important outcome. We have analysed,
from this point of view, the average age
MetS patient to follow the presence of
changes and correlations at initial stage of
the disease. Our results show a relatively
high value of average waist circumf erence
in women, only 5.6 cm lower then in men,
while the difference in threshold values for
abdominal obesity for the two sexes is 14
cm.

The percentage of patients with low
HDL -cholesterol (55%) is much higher then
in literature (almost double compared t o
figures in the National Health and
Nutrition Examination Survey), which may
be a particular characteristic of MetS in our
population.t One of the possible
explanations of this high percent may be
the higher proportion of smoking and
inactivity in our pop ulation then in the
Western population. HDL -cholesterol is
significantly higher in women, due to the
oestrogen protection in women before
menopause. In one of his studies, Fuentes
demonstrates that patients with MetS have
diastolic dysfunction independent of the
left ventricular mass 2.

In our study, ultrasound showed a
high prevalence of diastolic dysfunction of
the left ventricle in MetS patients (75%).
Since blood pressure was only slightly
increased in the studied patients, the
cardiac injury, in this case the altered left
ventricular relaxation seems not to be
caused by the hypertensive cardiopathy
and may have endothelial dysfunction as
underlying mechanism.

In our study, carotid ultrasound
showed a relatively high prevalence of
atheromatous plaque 6 14.28% (7 patients,
2 men and 5 women), confirming the
subclinical stage of CVD, in contradiction
with the low cardiovascular risk evaluated
according to classical risk factors.

We did not find studies in literature
showing correlations between serum levels
of HDL -cholesterol /TGL and ultrasound
parameters measured in MetS patients

with average age and low cardiovascular
risk.

Correlation between diastolic
dysfunction and impaired IMT s
controversial, many studies being carried
out in a relatively smal | number of patients
(hundreds) and with contradictory results.
A study carried out by Parrinelo in 2001 in
105 patients demonstrates a hegative
correlation between IMT and the E/A ratio
in young patients newly diagnosed with
hypertension, but only in thos e with LVH,
which implies an older hypertension. 3
Most patients in our study did not have
LVH, so hypertension was more recently
installed compared to the moment of
diagnosis and the subclinical stage of the
disease was in its beginning. This may be
the explanation why we did not find this
correlation, apart from the small number of
patients.

On the contrary, other studies
suggest that correlation between diastolic
dysfunction and impaired IMT s
independent of the presence of LVH,
endothelial  dysfunction being  the
morphophysiopathological mechanism for
both the diastolic dysfunction as well as for
the rise in IMT in MetS patients. This is
also our opinion, and the possible
explanation for the lack of correlation may
be the small number of patients and the
use of a single indicator (E/A ratio) and
not the most sensitive one for the left
ventricular diastolic dysfunction due to
altered relaxation. Other indicators,
isovolumic relaxation time and E -wave
deceleration  time have positively
correlated with the increased IMT 4
independently of the presence or absence
of LVH.

Relationship between FMD and left
ventriculae diastolic dysfunction in MetS
patients with low or intermediate
cardiovascular risk has been less studied
until today.  Correlation between FMD
and IMT could not be demonstrated in our
study, as it is controversial in literature.
Impaired FMD and IMT are surrogate
markers for atherosclerotic disease and are
considered predictors of cardiovascular
events. Studies in patients with CVD or
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high cardiovascular risk have shown CONCLUSIONS
Ei}f’gt;ve correlations  between IMT  and FMD does not correlate with carotid

IMT in MetS patients without clinical
manifest CVD and with low or
intermediate cardiovascular risk, because
endothelial dysfunction precedes
morphological alterations of the arterial
wall. The lack of correlations between
biological and ultrasound data is due to
the minimal expression of disease in MetS
patients of average age, difficult to detect
with regular investigation means.

FMD should be introduced in the
evaluation of patients with cardiovascular
risk, even low, because it diagnoses early
endothelial dysfunction, the initial stage of
CVD, and contributes to the primary
prevention of CVD.

Our study has demonstrated the
importance of MetS as a cardiovascular
risk factor, identifying as ymptomatic
patients considered to have a low to
intermediate cardiovascular risk according
to classical scores and who showed an
advanced subclinical stage of CVD (carotid
atheromatous plaque), patients at risk for
acute cardiovascular events and who will
benefit from an adequate treatment and
careful monitoring through targeted,
specific explorations.

Relationship between IMT and FMD
was not adequately evaluated in patients
without BCV with low or intermediate risk
for acute cardiovascular events. An
important result of our study is the lack of
correlation between IMT and FMD in MetS
patients without CVD. We consider that
these results are due to the temporal
dissociation between vascular functional
and structural changes in patients with low
cardiovascular risk. Probably endothelial
dysfunction precedes detectable
morphological changes of the arterial wall
and it may be patrtially reversible. 6

Among the limits of our study we
mention: too small number of patients for
statistically significant results in a low or
intermediate risk populat ion; for the
diagnosis of the left ventricular diastolic
dysfunction we have not used more
sensitive indicators for altered relaxation
such as isovolumic relaxation time and E-
wave deceleration time, the E/A ratio
being the most calculated parameter in
clinical practice.
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THE ANALYSIS OF STAT E OF TENSION AND
STRAIN AT THE LEVEL OF LUMBAR
VERTEBRAE THROUGH F INITE ELEMENT
METHOD.

MACIOVAN ADINA 1

1S0c.Civ.Med. DUO -ME D, Tdarmi |

ABSTRACT

Objective: the analysis of state of tension and strain at the level of lumbar vertebrae through finite eleme
method.

Method and material: We started with CAD modelling of biomechanic structures, realising a model o
sustainability of the lumbar vertebrae, after which we performed the analysis states tension and strain at the le
of lumbar vertebrae using finite elemenethod. For elaboration of the solid CAD model was used tomography
scanning of a real human lumbar vertebrae. The model developed was subjected to different loads thro
successive iterations similar to those governing the spine in a car accident.

Results Higher or lower incidence of certain injuries is not random, and can not be charged solely to th
conditions of the accident occurrence, but is implicitly determined by the structural characters of the vertebr
and the size of the loading forces.

Key words: lumbar vertebrae, tension, deformation, resistance

INTRODUCTION technique of bevelling modelling, this
technique being described in full in the
introductory chapter.

In this stage appear the itinerary
realising the triangulation network using
the program of MATERIALISE Mimics
10.01. It is important to mention that
physical object surface detail fidelity,
whose geometric reconstruction was
performed after its tomography scanning,
depends on the accuracy of the cross
sectional images of selfperformance and
implicit on the performances of the
tomography scanning equipment.
Tomography equipment of the Ilast
generation is capable of wvery high
performance in terms of achieving cross-
sectional images of any physical object.

The achievement of CAD models of
the lumbar vertebrae, which covers the
four basic phases of reverseengineering in
the geometric modelling namely: data
acquisition phase, stage of data pre-
processing, the stage delimiting the areas
and construction of the surfaces,
construction phase of the solid geometrical
model CAD. The phase of data acquisition
treats the imagistic of the vertebrae
transverse sections through the process of
tomography scanning. The phase of data
pre-processing sets in detail the geometric
reconstruction of the vertebrae surfaces
starting from cross section images obtained
by tomography scanning. Reconstructed
surfaces of the vertebrae form the
triangulation netwo rk, obtained by the

47

f
vel

ugh

[¢)

ne




'Il'im

Medicine in evolution Volume XVI,No. 1, 2010,
Therefore the use of performance surfaces of B®zi er
tomography equipment in conjunction files, these files having 100% compatibility
with the adopti on of appropriate programs with most CAD platforms. Also during this
of geometric reconstruction leads to phase it is realised the "hardening" of the
impressive results in the field. In general, geometrical model by taking into account
following completion of the triangulation the volume defined by the multitude of the
network, there may be defects of B®zi er surfaces and
discontinuities  (gaps) type,  which linking this volume of some mass

necessarily must be removed by filling
operations. These operations were
performed under the Rapidform XOR
program. After carrying out the operations
of filing gaps and refining the
triangulation networks it results a number
of 811,186 facets for the lumbar vertebrae,
the average size of 0.2nm sides.

Within the phase of areas
delimitation and surfaces construction,
triangulation network is divided into a
multitude of areas (regions) taking into
account the variation of the curves as there
are oriented the facets in space. Operation
of delimi tation of areas or regions is also
called segmentation. On the basis of
regions resulting from segmentation
operation is performed the3D curved
surfaces that mimic the geometry of the
scanned object 3D, such areas are
interconnected by criteria of continui ty and
tangency. The 3D curved surfaces may be
of B®zi er or NURBS
within the stage, it is realised the transition
from the multitude of flat triangular
surfaces (facets) of the triangulation
network to the multitude of 3D curved
surfaces. In the case of the lumbar
vertebrae, the stage of areas delimitation
and creation of surfaces was conducted
throughout the Rapidform XOR program.
Basically, were obtained 2.732 surfacesfor
the Ilumbar vertebrae. In the future

properties specific to a considered
material. In case of the lumbar vertebrae,
the operations afferent to the phase were
realised in the CAD SolidWorks 2005
program.

Analysis of the stress and strain states
at the level of the lumbar vertebrae with
the help of the Finite Element Method
(FEM) begins with a brief description of
the method. The proximate character of the
FEM results pursuant to the fact that the
real geometry is always replaced with a
network of finite elements seeking the real
form, but it can not be exactly reproduc ed
only for some particular geometry, due to
finite number of elements, and the
unknown measures of the problems are
calculated only in structure nodes. It
follows the conclusion that the accuracy of
calculation increases with the increase of
the number of finite elements.

In general, structures of resistance,

t y p @hose gaometii¢ dnape presemtradokne of

symmetry (i.e. the structures may be
considered at geometric level as two
"halves" identical mirrored), it is analysed
with FEM at the level of a single "half" of
the considered structures. As to the
conditions applied in the FEM analysis,
one can say that the CAD solid geometric
model on half of a symmetrical structure
resistance is embedded in the absent part
(the half in the mirror) not represented in

compati bil i urfacesowith BBz i e rthe model. For these reasons, CAD models

platforms, they are saved in an IGES file.
The CAD solid geometrical model
construction phase realises the
compatibility at the level of representation
and consi stency of
CAD platforms. This  compatibility
depends entirely on the type of the file that
stores information
surfaces, file made at the completion of the
earlier phase. Therefore, generally the

of the two vertebrae were analyzed with
FEM taking into account only half of their
geometry.

As main objective of the analyses

B ® avithe FEM situ cohsists etlse  distribution

method of the total tensions throughout
each vertelra in part, tensions due to forces

a bdeweloped ih Yagous iBpAG siteations on

the vertebrae, based on the fact that
maximum values of tension during spread
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are known, respectively compression,
supported by bone material. Also, as the
main objective is to determine the values of
the critical forces of impact that can cause
fractures at the level of the Ilumbar
vertebrae.

The Software package with which the
analyses with FEM were made, within the
CAD SolidWorks 2005 program, is entitled
COSMOSWorks 2005. Initially it is
specified the type of study to be
conducted. The type
chosen because it is considered that the
forces that are developed on the vertebrae
are applied in a static regime. Once the
study defined, the material of which the
assembly is made is declared. Because the
SolidWorks 2005 and COSMOSWorks 2005
package do not include in the database of
the material types the characteristics of the
bone matter, a new sheet of material was
created with the required characteristics
(maximum tensions during stresses -
compression, the longitudinal modulus of
elasticity and the coefficient of Poisson's
transverse contraction). It is noted that it
was considered perfectly homogeneous
and isotropic material, i.e its mechanical
properties of resistance do not vary with
the directions of application of forces. This
fact was used as a simplifying assumption.

After declaring the type of study and
specification of the material characteristics,
it was chosen the type of discretization in
the finite elements (operation called
meshing). In this case it were used finite
elements of the tetrahedral type with four
nodes per elementd TETRA 4 adopted for
the FEM analysis of solid bodies. It was
adopted a high accuracy of discretization
of the two CAD models in half of the
vertebrae, the average size of finite
elements was 1 mm. The discretization of
the lumbar vertebrae model gathered
285,570 finite elements with a total of
53,064nodes.

Introducing the boundary conditions
or conditions on the outline are
materialized by declaring the bearings
imposed on CAD models of the vertebrae
(those areas considered fixed, that do not

a S aaitents.

suffer of displacements or who suffer
certain blocked displacements -
displacements being targeted to the three
fundamental axes: x, y and z ). Also during
this phase, over the CAD models of the
vertebrae are applied external charges

(external forces & direction of the force

marked with the mauve shade on the

figures) that take place after the appliance
of some shocks ( strokes) as effect osome
situations encountered in various road

Anal ysis'' was

It was made a series of FEM analysis,
each analysis taking into account a possible
scenario as a result of a road accident. In
each analysis, the adopted value of the
external force applied was determined by
successiwe iterations, so that the total
voltage RvonMises to
allowable value (133 MPa), case in which it
is considered the danger of fracture
occurrence 8 the red shade on the figures
show the risk areas for fracture occurrence.

The possible scerarios considered for the

lumbar vertebrae are:

) horizontally back bump ( fig.1, fig.2,
fig.3a, fig.3b)

1)) vertically previous bump due to the
compression of the lumbar
vertebrae (fig.4, fig.5, fig.6)

1)) vertically bump due to the lateral
compression of the lumbar
vertebrae (fig.7, fig.8, fig.9) and

V) horizontal lateral blow (fig. 10,
fig.11,fig. 12).

CONCLUSIONS

Issue 1): in case of a horizontally back
bump applied to the posterior side of the
lumbar vertebrae, to the dorsum
apophysis, the fracture risk is highest at
this level and smaller to the articular
apophysis, and while maximum
deformation is to the dorsum apophysis,
the site of action of force (fig.1, fig.2, fig.3a,
3b.).

Issue II): in case of a vertically
previous bump due to the compression of
the lumbar vertebrae, such as in the case of
the forced flexion, the tension is highest to
the vertebral corps and the maximum
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deformation to the anterior place of the

corps (fig.4, fig.5, fig.6.). Such a mechanism
is involved in causing settling fracture

type.

Issue lll): in case of a vertically bump
due to the lateral compression of the
lumbar vertebrae, such as in the case of
lateral forced flexion, the tension is highest
to the vertebral spring and the maximum
deformation at th e anterior place of the
corps (fig.7, fig.8, fig.9). Such a mechanism

is involved in causing lateral settling
fracture type.
Issue IV): in case of a horizontal

lateral blow to the transverses apophyses,
such as in the case of direct hit, the
maximum tension same as the maximum
deformation is to the shock place,
respectively to the transverse apophysis
(fig.10, fig.11, fig.12).

After conducting the analysis with
MEF afferent to each scenario in hand, it
can come off a first conclusion, perhaps the
most important one, the one related to the
resistance of the vertebrae, the maximum
resistance being given by the highest value
of the external load applied in various
situations of possible scenarios. Also, the
lumbar vertebrae presents the maximum
resistance for a horizontal back stroke (836

LVERTEBRA Lombara_ umatate_FEA_SWZ005*)
P Fe G Vew I Tocs COMDMats Wndow Heb

N), and minimal resistance with a previous
vertically back stroke due to the
compression of lumbar vertebrae (383 N).

In terms of deformations
(movements) for maximum results, we
considered favourable the situations in
which they recorded the minimum values.
Thus, the lumbar vertebrae presents the
resulting minimal deformation for a
horizontally lateral stroke (0.144 mm) and
the maximum resulted deformation in case
of a previous vertically stroke due to the
compression of the lumbar vertebrae (1.203
mm). Analyzi ng the results, it can bestated
the fact that, generally, the Ilumbar
vertebrae is more resistant, supporting
higher external loads, this fact being a
direct consequence of the higher
dimensions of this vertebrae and of the
different geometric construction of the
cervical vertebrae.

The results of this study demonstrate
that higher or lower incidence of certain
injuries is not random, and can not be
charged solely to the conditions of the
accident occurrence, but is implicitly
determined by the structural ¢ haracters of
the vertebrae and the size of the loading
forces.
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Fig.1 Lumbar vertebrae - horizontally back bump & leaning.
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Fig.2 Lumbar vertebrae - horizontally back bump - charges.
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Fig.3a Lumbar vertebrae - horizo ntally back bump - deformations.

51




Medicine in evolution Volume XVI, No. 1,

2010,

'Il'im

Fig.3b Lumbar vertebrae - horizontally back bump & deformations.

Fig.4 The lumbar vertebrae - vertically previous bump due
to the compression - charges.
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