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BENEFICIAL EFFECTS OF INTENSIVE
STATIN THERAPY AND STATIN-
EZETIMIBE COMBINATION THERAPY IN
CARDIO-VASCULAR DISEASES

GLIGOR LAVINIA CODRUTA!?, GLIGOR SERBAN?2

L Selfmed Polyclinic, Timisoara,
2. West University of Timisoara, Physical Education and Sport Faculty, Kinetotherapy
Department

ABSTRACT

The increased morbidity risk as well as cardio-vascular death risk is related to increased LDL
cholesterol. Recent trials on patients suffering of coronary artery disease proved a reduction of
arteriosclerosis progress by using intensive statin treatment compared to the case when moderate
treatment has been applied.

The reduction of arteriosclerosis progression related to intensive statins treatment is caused by
significant reduction of both lipoproteins level and C-protein level, suggesting a connection between
those two biomarkers and disease progress; PCR is a marker of atherosclerosis inflammation and is useful
to predict pathogen cardio-vascular incidents.

In order to reduce cardio-vascular incidents, cholesterol has to be within the targeted limits which
are lowered in every new therapy guidelines.

Side effects often occur and are much more serious in high doses, while at low and medium
concentrations statins side effects are well tolerated. For this reason, the statin-ezetimib combination
therapy, could be a viable alternative to high dosage statins monotherapy and also better results in
lowering the cholesterol level can be achieved since the LDL level reduction is more significant when
using ezetimib combined with statins.

Decisions regarding treatment alternatives should consider not only the serum lipids level, but
also the risk assessment of patients regarding cardio-vascular incidents.

Key Words: LDL Cholesterol (LDLc), C reactive protein (CRP), ezetimibe, statin-ezetimibe
combination therapy

Correspondence to:

Gligor Lavinia Codruta, MD, PhD candidate

Adpress: Selfmed Polyclinic, Timisoara, Behelei str., No. 2
Phone: 0356265091, 0728331059

E-mail address: lavinia_linta@yahoo.com

Medicine in Evolution Volume XVIII, No. 1, 2012 3



GLIGOR L. C,, GLIGOR S.

INTRODUCTION

Nowadays, the frequencies of car-
dio-vascular diseases occurence incre-
ased, especially in youngsters, the main
causes (which can be easily modifiable)
being dyslipidemia, high blood pre-
ssure as well as obesity.

These are the main causes of
death in adult population and if these
would be removed or at least reduced,
the middle life duration expectations

could be raised up to 7 years. Increased
cardio-vascular morbidity and morta-
lity is strictly related to increased se-
rum level of LDLc. Statins therapy is
the basic treatment in reducing and
prevention of cardio-vascular events by
selective activity over HMG-CoA re-
ductase, key enzyme in cholesterol
synthesis, thereby reducing serum le-
vel of LDLc.

MATERIALS AND METHODS

Recent studies proved that statins
have pleiotropic, beneficial, activity, u-
seful in endothelial function, plaque
stabilization, angiogenesis, vascular cy-
toprotection and also antioxidizing,
anti-inflammatory, = immuno-modula-
ting and antithrombotic properties,
beside hypolipemiant activity 5.

The plaque stabilization is accom-
plished by reducing the inflammatory
cell infiltration and macrophage syn-
thesis and also by increasing the colla-
gen synthesis and the content of vas-
cular smooth muscle cells. Endothelial
function is influenced by NO endothe-
lial synthase expression increase, endo-
thelial 1 expression decrease, with the
preservation of endothelial cell coro-
nary function, myocardic perfusion and
coronary vasa vasorum.

The antioxidizing effect is achi-
eved by NADPH oxydase inhibition,
decreasing the oxidation of LDL and of
the superoxide radical formation, and
by increasing O? free radicals concen-
tration. The immuno-modulator effect
is done by decreasing the y interferon,
decreasing the T-cells activation, decre-
asing the macrophages activation and
by increasing the antigen 1 inhibition of
leukocyte function. The anti-inflamma-
tory function is done by increasing the
nitric oxide concentration and decre-

asing the nuclear kB factor activation,
decreasing the endothelial cells activa-
tion, decreasing the activity of proin-
flammatory cytokines, C reactive pro-
tein (CRP) and leukocyte-endothelial
cells adhesion. The antithrombotic e-
ffect is achieved by increasing the fibri-
nolytic activity of endothelial cells, in-
creased Ecot-5" nucleotidase and decre-
asing the tissue factor expression, the
thrombocytes activation and as a result
reducing cerebral ischemia and strokes
occurs ¢. Additionally, statins treatment
has superior effect than other classes of
hypolipemiant drugs because of the
good therapeutic efficiency / side effect
ratio. Moreover, this therapy is associ-
ated with decreased level of C reactive
protein in patients without clinical
symptoms of atherosclerosis, because
of the statin antiinflammatory effect.
This effect can be very useful in pre-
vention of acute cardio-vascular events,
independent to decreasing serum level
of lipids. The reduction of atheroscle-
rosis progression associated to high sta-
tin doses is connected to significant re-
duction of lipoprotein and C reactive
protein levels, suggesting a connection
between these two biomarkers and di-
sease progression 3.

The 3rd Edition of NCEP/ATP III
guide (“National Cholesterol Education

Medicine in Evolution Volume XVIII, No. 1, 2012



Beneficial Effects of Intensive Statin Therapy and Statin-Ezetimibe Combination Therapy in Cardio-Vascular Diseases

Programe-Adult Treatment Panel I11”) ¢
recommends the correlation of aggre-
ssive therapy for reducing the LDLc to

heart disease. This guide is based on
Framingham risk factors, according to
which the LDLc levels vary with the

the absolute patients risk of coronary patients risk category (Table I).

Table 1 Variation of LDLC levels with patient risk category (NCEP-ATP III)

Level of LDLc (mg/dL) at Levels of LDLc (mg/dL) at
LDLc target which the lifestyle needs to =~ which drug therapy is
Risk category (mg/dL) be changed required
Coronary heart disease
or equivalent (diabetes
mellitus, stroke, > 130 (between 100-129 -
arteriopathy a.a.) <100 >100 optional drug therapy)
2 or more risk factors <130 >130 =160
None or only one risk <160 >160 > 190 (between 160-189 -

factor

optional drug therapy)

Thus, patients with a history of
coronary heart disease or equivalents
(diabetes mellitus, symptomatic carotid
artery disease, abdominal aortic aneu-
rysm, peripheral artery disease) and
those with two or more risk factors
having the highest risk of acute cardio-
vascular events in the next 10 years
(over 20%).

Patients without risk factors or
with one risk factor presents a small
possibility (under 10%) to have an
acute cardio-vascular event over the
next 10 years.

The physician assesses the
patients risk for cardio-vascular events,
based not only on the increased LDLc

level - this being only one clinical
parameter. The higher the risk is (by
the presence of atherosclerosis, diabe-
tes mellitus, high blood pressure, smo-
king, old age), the more aggressive the
statins therapy must be, with high
doses of statins 2.

Disadvantage is that high doses
of statins increase the frequency of
adverse effects, such: elevated trans-
aminases, myositis, rabdomiolisis, a.a.

Muscle damage is dose depen-
dent and occurs frequently in statins
drug interactions; severe forms of mus-
cle damage, such myopathies and rab-
domiolisis, having an incidence of 1 per
100.000 patients.

| RESULTS

PROSPER and CARE (“The Cho-
lesterol and Reccurent Events”) studies

(using Pravastatin) as well as HPS
(“Heart Protection Study”) and 4S
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(~Scandinavian Survival Study”) (using
Simvastatin) showed a carcinogenic
potential of statins treatment, although
no significant statistic evidence could
be provided.

Breast cancer incidence occurred
in female patients treated with
Pravastatin during PROSPER and
CARE (“the Cholesterol And Recurrent
Events trial”) studies and the large
number of non-melanoma skin cancers
seen in patients treated with Simvas-
tatin, during HPS and 4S trials, were
assigned to hazard. Also, the increased
frequency of neoplasms in PROSPER
trials (“PROspective Study of Pravasta-
tin in the Elderly at Risk”) have been
attributed to the fact that aggressive
statine treatment accelerated the symp-
toms of neoplasia to the patients with
increased neoplasm risk, how the el-
ders are 10.

Patients without a high risk of
cardio-vascular events should not be
treated with hypolipemiants only beca-
use of an abnormal lipid profile (incre-
ased), because no significant reduction
of mortality will occur.

Clinical trials have prouved that
high statin doses therapy reduced is-
chemia at patients with acute coronary
syndrome (compared to placebo) as
well as in patients with stable coronary
artery disease °.

A comparative randomized, dou-
ble-blind, multicentric, active contro-
lled trial with statins is the REVERSAL
study (,The REVERSing Atherosclero-
sis with Aggressive Lipid Lowering”),
performed in the USA on patients u-
sing two of the most familiar statines:
Atorvastatin - 80 mg/day and modera-
te doses of Pravastatin - 40 mg/day.
Unlike Pravastatin, the intensive treat-
ment using Atorvastatin reduced the
progression of the coronary atheroscle-
rosis in patients with ischemic cardiac
disease; the monitoring of atheroscle-
rosis has been performed by intravas-

cular ultrasound. No progression in
atheroma was noticed in patients tre-
ated with Atorvastatin, but in patients
treated with moderate doses of Pra-
vastatin, the atheromatous injuries e-
volved.

These differences could be ex-
plained by the higher reduction of
atherogenic lipoproteins (LDLC) and C
reactive protein in patients treated with
Atorvastatin !. Another randomized,
placebo controlled, double-blind trial
showed that the mortality and fre-
quency of major cardio-vascular events
were reduced in patients with coronary
syndrome treated with Atorvastatin (80
mg/ day).

A recent study, published in the
first months of 2007, proved the effects
of intensive statin therapy compared to
the moderate one in decreasing the le-
vel of plasma lipids in older patients
with coronary heart disease 1.

AVERT Study (,, Atorvastatin ver-
sus Revascularization treatment”) pro-
ves that intensive statin therapy (Ato-
rvastatin 80 mg/day) is as good as per-
cutaneous coronary angioplasty in re-
ducing the ischemic events in patients
with stable angina. After 18 months of
treatment, patients under 80 mg/day
Atorvastatin had a 31% total choleste-
rol reduction and 46% LDLc reduction
and 13.4% had ischemic events compa-
red to 20.9% of patients with percuta-
neous coronary angioplasty. Also, the
time until a new ischemic event occu-
rred was significantly higher in the gro-
up treated with Atorvastatin.

The comparative trials PROVE-IT
(,Pravastatin Or Atorvastatin Evaluati-
on And Infection Therapy”) and RE-
VERSAL (,Reversing Atherosclerosis
with Aggressive Lipid Lowering”), A-
LLIANCE (,Aggressive Lipid Lowe-
ring Initiation Abates New Cardiac E-
vents”) and TNT (,Treating to New
Targets Study”) studies showed that
high doses of statins will better reduce
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and significant side effects 10.

nation therapy can be an alternative.

role in atherosclerosis appearance).

treatment.

the cardio-vascular events in high risk
patients, although the side effects wo-
uld be significant. Treatment of pati-
ents with high cardio-vascular risk u-
sing high doses of statins is useful, but
treating the patients with low cardio-
vascular risk will bring little benefints

While small and medium doses of
statins are well tolerated, in high do-
sage the side effects are significant. For
this reason the statin-ezetimibe combi-

Ezetimibe is the first drug of a
new class of hypolipemiants called
SCAII (Selective Cholesterol Apsorp-
tion Inhibitor). It selective inhibits the
transportation and intestinal apsorb-
tion of endogenous and exogenous
cholesterol, without interfering in the
intestinal apsorption of fatty acids, bile
acids, triglycerides or liposoluble vita-
mins (A, D, E, K) 2. Ezetimibe exerts its
effect through it's active metabolite -
the glucuronidate - which affects the
chilomicrons (which have an important

The inhibition of cholesterol aps-
orbtion by ezetimibe monotherapy (10
mg/day) produces a significant reduc-
tion of 18% in LDLc, after 9-12 weeks of

The statin - ezetimibe com-
bination therapy produced an additi-
onal 18% reduction of LDLc levels. This
is very important, since the major LDL
cholesterol reduction takes place at the
tirst doses of statins, increasing doses
giving only a small benefit, but also an
increase in side effects. Beside the
reduction of LDLc, ezetimibe has a
good effect on triglycerides and HDLC.
The statin - ezetimibe combination the-
rapy, in patients with hypercholestero-
lemia, causes the reduction of choleste-
rol to the target values, without the
increase of side effects risks, which o-
ccur in case of high doses statins thera-
py”.

A study conducted during 2003-
2005 period in Long Beach (USA), on
218 patients treated with ezetimibe and
other hypolipemiants compared the
efficiency of the association of ezeti-
mibe in reduction of LDLc levels.

They found an overall reduction
of total LDLc of 23% in the patients
treated with ezetimibe.

Patients treated with statins as
monotherapy obtained a greater reduc-
tion of LDLc, after the administration
of 10 mg ezetimibe, compared to those
treated only with statins as monothe-

rapy 8.

CONCLUSIONS

levels to the target values.

Currently, an increase of statins u-
sage occurs, because of the high
frequency of cardio-vascular diseases
and because of the favorable risk / be-
nefit ratio compared to other drug
classes. The statin - ezetimibe
combination therapy could be a better
alternative than high doses statins
monotherapy and could provide a
better solution to reduce cholesterol

Ezetimibe treatment or the statin-
ezetimibe combination therapy has

good effects on mortality and morbi-
dity reduction in patients with coro-
nary heart disease. Ezetimibe monothe-
rapy in 10 mg dosage is recommended
in patients with low statins tolerance

The statins - ezetimibe combination
therapy is recommended in patients
with high LDLc and/or cholesterol le-
vels under appropriate statins mono-
therapy and in patients with familial
hypercholesterolemia (ezetimibe 10 mg
can be associated with medium and
high doses of statins).
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High doses of statins are reco-
mmended in treating patients with
acute coronary syndrome, as well as in
severe hypercholesterolemia, homo-
zygous forms (in combination with
ezetimibe).

Treating patients with high doses of
statins is useful in those with the hi-
ghest risk of cardio-vascular events, but
is less efficients and with less benefits
in patients with low risk of cardio-vas-
cular disease.
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ABSTRACT

We investigated three-dimensional (3D) live transthoracic echocardiography (TTE) in the
assessment of mitral regurgitation (MR) mechanism. Bidimensional (2D) TTE, 2D transesophageal
echocardiography (2D TEE) and 3D TTE were performed in 51 patients with severe MR, prior to valve
surgery. Using a surgical scoring protocol for recognition of the valvular segments, 2D and 3D methods
were compared. Adequate echocardiographic visualization of the mitral segments was more frequently
obtained by 3D TTE than by 2D TTE or 2D TEE. Total 3D TTE score were significantly better than 2D
TTE or 2D TEE score. Using surgical classification as gold standard, the sensibility and specificity were
95% and 91 % for 3D TTE, 87% and 81% for 2D TTE, and 90% and 86% for 2D TEE, respectively. In
conclusions, 3D TTE provides accurate analysis of MR mechanism and appears to be superior to 2D
echocardiographic technique.
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| INTRODUCTION

Conventional  two-dimensional
(2D) echocardiography can evaluate
cardiac structure and function by
providing crosssectional views of the
heart. The examination requires one to
mentally conceive a series of ortho-
gonal, planar, or tomographic images
as a multidimensional reconstruction.
The mental reconstruction is often diffi-
cult and inadequate in understanding
of complex cardiac structures. As re-
pair techniques have advanced, so has
the need to obtain accurate information
prior to surgery. Some studies suggest
that adding three-dimensional (3 D)

imaging to standard 2D echocardiogra-
phy could be helpful in the quantifi-
cation of valvular diseases. Three-di-
mensional echocardiography is a new
emerging technique that allows recor-
ding of volumetric echographic data 1.
This technique can provide views of
the entire valve, allowing a complete
assessment of the valve leaflets and co-
mmissures. Several authors recommen-
ded already to integrate this new tec-
hnique in the standard preoperative
examination and become an important
tool in the decision to process valvular
repair/replacement 1.2,

AIM AND OBJECTIVES

The aim of the present study was
to evaluate the diagnostic value of 3 D
live transthoracic echocardiography (3
D TTE) compared to 2 D imaging (2 D
TTE and 2D transesophageal echocardi-
ography - TEE) for mitral valve anato-

my assessment and mitral regurgitation
(MR) mechanism using as a standard
the surgical findings in a group of pa-
tients with different etiologies of severe
MR.

MATERIALS AND METHODS

10

Sixty consecutive patients with
severe MR referred to surgery were
evaluated by 2D TTE 2D TEE and 3D
TTE, respectively. Exclusion criteria
were represented by inadequate echo-
cardiografic images, movement arti-
facts caused by coughing or hiccough,
difficulty with ECG registering, and
equipment failure.

A complete TTE study (2D and
3D) and 2D TEE study were obtained
using Vivid 9 GE echocardiographic
system, prior to surgery in a time gap
<7 days. Three-dimensional and 2D da-
ta were compared with surgical data.
The local ethics committee approved
the study. Informed consent was obtai-
ned from all patients.

The Carpentier nomenclature was
applied to the mitral leaflets 3. The so-
called posterior leaflet scallops were
classified as lateral (1), middle (P2),
and medial (P3) starting from the ante-
rolateral commissure. The anterior lea-
flet segments were classified as lateral
(A1), middle (A2), and medial (A3) u-
sing the facing segment of the posterior
leaflet as the referral points. All valvu-
lar segments were classified as normal,
prolapsing, flail, tenting, perforation, e-
rosion, fibrosis or calcification. The fu-
sion of the commissures, vegetations
and ruptured chordae were also noted.
Gross etiology was classified as dege-
nerative, congenital, rheumatic disease,
infective, or functional. Three-dimen-
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sional acquisition and reconstruction
times were measured in each patient. A
single echocardiographer acquired and
measured the 2D and 3D echo studies.

The surgeon described the ana-
tomy of the mitral valve. He was aware
of the 2D findings, but not of the 3D
analysis. All valvular segments were
classified as normal, prolapsing, flail,
tenting, perforation, erosion, fibrosis or
calcification. For the mitral valve the
Carpentier classification was used3. The
fusion of the commissures, vegetations
and ruptured chordae were noted.

The 2D and 3D images were ana-
lysed off-line separately and blinded to
the surgical findings. Segments consi-
dered inadequate were not included for
the analysis. Valvular morphology data
described by the operating surgeon
was used as gold standard. He descri-
bed the anatomy of the valve using the
same proforma like for echocardiogra-
phic analysis. The surgeon was aware
of the 2D findings but not the 3D ana-
lysis. Segments were counted as accu-
rately imaged if they matched surgical

findings precisely in terms of pa-
thology description and correct loca--
tion (score = 1). The segments that were
not adequately recognized (score = 0)
were coded as inaccurate.

Statistical analysis

The sensitivity and specificity of
the echocardiographic evaluation were
calculated with surgical data as a re-
ference. Variables are expressed as pro-
portions, mean, and standard deviati-
on. The chi-squared test and the stu-
dent t-test with subsequent two-tailed
t-tests were used to compare differen-
ces between groups. Receiver operating
characteristic (ROC) curves were con-
structed to determine the performance
of the echocardiographic techniques in
detecting MR mechanism as defined by
intraoperative findings.

Differences were considered sta-
tistically significant at the two-sided p
<0.05 level. All computations were
carried out with the software SPSS 17.0
for Windows (SPSS Inc. Chicago, IL,
USA).

| RESULTS

From 60 patients with severe MR
screened between January 2010 and
June 2011, 51 were enrolled in the stu-
dy (27 women, 53%). Mean age was 52
+ 13 years, and 23 patients (45%) pre-
sented atrial fibrillation. Characteristics
of the patients study group are presen-
ted in Table I. For each patient, 1-3
acquisitions were realized and the best
one chosen for imaging and quantifica-
tion. Acquisition time ranged between
23 s and 4 min 19 s, depending on the
basal heart rate and rhythm disturban-
ces. The elapsed time for completion
3D TTE (13.5 £ 3.2 min) was shorter
than for 2D TEE (234 + 52 min, p
<0.001) and 2D TTE (17.0 = 4.1 min, p
<0.001). Adequate echocardiographic

visualization of the valve segments was
more frequently obtained by 3D TTE
than by 2D TTE and 2D TEE imaging,
respectively (387/408 by 3D TTE, 351 /
408 by 2D TTE, and 369/408 by 2D
TEE, respectively, each p < 0.05). The
valve leaflets segments were more cle-
arly identified by 3D TTE than by 2D
TTE or 2D TEE (293/306 by 3D TTE,
362/306 by 2D TTE and 277/306 by 2D
TEE, respectively, each p<0.05). For
adjacent commissures the results were
similar by the two (94/102 by 3D TTE,
89/102 by 2D TTE and 92/102 by 2D
TEE, respectively, each p >0.05).

The etiology of the MR was de-
generative in 32 patients (62.7%), infec-
tious endocarditis in 10 patients (19.6%)
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and functional in 9 patients (17.7%).
The mean mechanism of MR was repre-
sented by mitral flail (22 patients,
43.2%), leaflet prolaps (17 patients,
33.3%), leaflet tenting (4 patients, 7.8%),
leaflet perforation (3 patients, 5.9%),
annular dilatation (4 patients, 7.8%)
and leaflet erosion (1 patient, 2%). The
most frequent MR mechanism affected
the P2 segment (fig. 1) of the posterior
mitral leaflet (22 patients, 39.2%). The
most of our patients presented one or
two diseased mitral valve segments (o-
ne segment in 21 patients and two seg-
ments in 13 patients).

The surgeon description of the
mitral valve anatomy was used as gold
standard.

The 3D TTE technique identified
the primary pathology in 93% of our
patients, 2D TTE in 85% and 2D TEE in

88% of the patients. The 2D examinati-
on requires one to mentally conceive a
series of orthogonal, planar, or tomo-
graphic images as a multidimensional
reconstruction. Total 3D TTE score (fig.
2) for the mitral valve was significant-
ly better than 2D TTE or 2D TEE score
(mean score 7.51 + 0.52 by 3D TTE
versus 5.48 + 0.95 by 2D TTE and 6.44 +
0.72 by 2D TEE, each p <0.05). This
superiority of 3D TTE was irrespective
of rhythm (p<0.05 for both, sinus
rhythm and atrial fibrillation).

The superiority of 3D TTE is kept
for each mitral leaflet: 2.74 + 0.22 by 3D
TTE vs 215+ 0.35 by 2D TTE and 2.32 +
0.29 by 2D TEE (each p <0.05) for the
anterior mitral leaflet, and 2.52 + 0.41
by 3D TTE vs 1.91 + 0.38 by 2D TTE
and 2.08 £ 0.21 by 2D TEE (each p
<0.05) for the posterior mitral leaflet.

Table 1 Caries experience indexes at the first dental visit Baseline characteristics of the study group (data are

presented as mean +/- standard deviation or number (%).

LV = left ventricle; PSAP = pulmonary systolic artery pressure.

12

Characteristics Date
Number of patients 51

Age, years 52+/-13
Woman/Male 27 (53%) / 24 (47%)
Body mass index, kg/m? 263 +/-4.8
Heart rate, beats/ min 81+/-13
Atrial fibrillation 23 (45%)
Mean blood pressure, mmHg 98.3 +/-13.7
New York Heart Association class 26+/-0.7
LV ejection fraction (%) 46 +12
PSAP, mmHg 45.6 +/-16.8

For adjacent commissures the re-
sults were similar by the three echocar-
diographic methods (each p > 0.05).
The receiver operating characteristic
(ROC) curve areas for assessment MR
mechanism (fig. 3) using 3D TEE (ROC
area = 0.95) was higher than for those

using 2D TEE and 2D TTE (ROC areas
0.91 and 0.87, respectively). Using sur-
gical classification as gold standard, the
sensibility and specificity were 95%
and 91 % for 3D TTE, 87% and 81% for
2D TTE and 90% and 86% for 2D TEE,
respectively.
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Fig. 1 Transthoracic three-dimensional
echocardiography: view of the mitral
valve prolapse as seen from the left

atrium. P2 = the middle scallop of the
posterior mitral leaflet.
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Fig. 2 Comparison between 3D live transthoracic echocardiography
(3D TTE) score versus 2D transthoracic echocardiography (2D TTE)
score and 2D transesophageal echocardiography (2D TEE) score for
each mitral valve segment, using the intraoperative findings as gold
standard. The posterior leaflet scallops are: lateral (P1), middle (P2),

and medial (P3); the anterior leaflet segments are: lateral (A1), middle
(A2), and medial (A3); ALC = antero-lateral commissure; PMC =
postero-medial commissure.
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Fig. 3 The receiver operating characteristic (ROC) curve for assessment mitral
regurgitation mechanism using 3D live transthoracic echocardiography (3D
TTE), 2D transthoracic echocardiography (2D TTE) and 2D transesophageal
echocardiography (2D TEE). AUC = area under the ROC curve.

DISCUSSION

The results of this study fully vali-
date the role of transthoracic three-
dimensional live echocardiographic re-
construction in preoperative evaluation
of MR mechanism and clinical deci-
sion-making. We studied an unselected
cohort of patients with severe MR un-
dergoing surgery, irrespective of heart
rhythm, with a representative array of

etiologies typically encountered at a
surgical centre and we observed a valu-
able incremental role of 3D TTE over
2D TTE and 2D TEE in the complete
and accurate evaluation of mitral valve
morphology prior to valve surgery.
Conventional 2D echocardiography can
diagnose valvular diseases, but can not
show en face views of the leaflets,
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which can lead to difficulty defining
the exact location of defect, and may
result in difficulties communicating
with surgeons!. The detection of valvu-
lar lesion location in 2D examination
may be influenced by the change of
blood pressure. As shown in our study,
2D TTE is limited in its ability to com-
pletely visualize the mitral valve, in
particular the leaflets. The operator ex-
pertise-dependent accuracy of 2D
echocardiography when imaging mitral
valve anatomy, using non-simultane-
ous multiple views, could be conside-
red a weak point in mitral regurgitation
repair planning 1 2. Accurate localiza-
tion of the valve lesion is crucial when
planning the surgical repair strategy for
prolapse-related mitral regurgitationl.
One of the most important advan-
ces in echocardiography during the last
decade has been the development of 3D
techniques. This method allows instant
acquisition of a complete 3D data set
without complex post-processing 1 2.
3D TTE reduces the potential sources of
error and relies only on the quality of
the apical acoustic window. New gene-
ration 3D technology reduces the acqui-
sition and reconstruction time to few
minutes and facilitates the visualization
of the valves 4. In the majority of cases
in our study, imaging quality was good
or optimal and permitted 3D recon-
struction. Using surgical classification
as gold standard, we found a sensibility
of 95% and a specificity of 91% for the
identification of valvular pathology
using 3D TTE, a percentage comparable
to previous studies 146, Using these di-
agnostic criteria, our large study popu-
lation, characterized by a relevant per-
centage of patients with complex mitral

valve disease, found that 3D TEE was
both more accurate than 2D imaging
for the assessment of mitral valve lesi-
ons. According to the per-patient ana-
lysis, 3D TEE provided incremental di-
agnostic value, especially for the a-
ssessment of complex multisegment
mitral valve disease involving one or
both leaflets. Interestingly, in our pati-
ents with adequate echografic window,
3D TTE was not different to 2D TTE in
the identification of commissural pa-
thologies, but was significantly supe-
rior in the evaluation of leaflet seg-
ments. There are several studies that
showed similar results 4 6; in contrast,
Hoole et al? found that 3D method was
excellent in identifying the commissu-
res morphology of mitral valve, in par-
ticular if the transesophageal echocar-
diography was used. Therefore, this
study confirms recent data showing
that 3D TTE may be integrated in the
standard examination facilitating the
exact spatial localization of patholo-
gical structures and avoiding the need
for mental reconstruction of 3D valve
anatomy by the examiner.

Our results should be considered in
the context of several limitations. The
number of patients in this study was
relatively small; however, we were able
to reach several significant observati-
ons.

Patients were consecutively enro-
lled, but referral bias is possible and
patients may not represent the whole
population with severe MR. In additi-
on, the non-physiologic load conditions
from anesthesia might have influenced
the dynamic findings of mitral valve
segments and related echocardiogra-
phic findings.

| CONCLUSIONS

Live 3D TTE provides accurate ana-
lysis of MR mechanism and appears to

be superior to conventional 2D echocar-
diographic technique. Live 3D TTE
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could be used not only for complete
recognition of the valvular morphology
but also for planning the surgical repair

strategy. 3D TTE analysis is simple and
can be performed within a few minu-
tes.
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ABSTRACT

Endothelial progenitor cells (EPCs) are a subtype of bone marrow-derived progenitor cells which
contribute to neovasculogenesis and the repair of endothelium. Hypertension, diabetes or impaired
fasting glucose (pre-diabetes) as well as wvarious cardiovascular diseases are associated with EPC
impairment, both in number and function.

The aim of this study was to quantify different EPC subpopulations in hypertensive treated
patients with impaired glucose homeostasis and IFG in order to evaluate the effect of hyperglycemia on
hypotensive therapy outcome and to identify a possible reduction of EPCs number as a biomarker for
severe endothelial dysfunction.

The study includes 27 normoglycemic subjects without any medication (control group) and 20
hypertensive non-diabetic patients following hypotensive therapy.

EPCs were quantified by flow cytometry from whole blood

The results showed no significant difference between EPCs number in patients group vs control
group, however higher percentages were recorded for all EPCs subpopulations in patients group
comparative with healthy controls.

In pre-diabetic patients with hypertension, the hypotensive therapy could positively influence the
number of EPCs and appears to have a protective effect on vascular endothelium.

Key words: endothelial progenitor cells, hypertension, pre-diabetes, impaired fasting glucose,

EPCs
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INTRODUCTION

Endothelial progenitor cells (EPCs)
are a subtype of bone marrow-derived
progenitor cells expressing surface an-
tigens of both hematopoietic stem cells
and endothelial cells 1. The cells are
mobilized from bone marrow into the
blood stream and home to sites of vas-
cular injury induced by endothelial dy-
sfunction or other causes, where are
physically integrated into the nascent
vasculature (neovasculogenesis and
compensatory angiogenesis) or contri-
bute to the continuous turnover and re-
pair of endothelium 2.

Circulating EPCs are characterized
by the expression of several antigens:
CD1 33, CD 34, and vascular endothe-
lial growth factor receptor-2 (VEGFR
2). Several distinct EPCs subpopulati-
ons can be distinguished by the expre-
ssion of these surface antigens: CD 34+
/ CD1 33+, CD 34+ / VEGFR 2+, CD
34+ /CD1 33+ / VEGFR 2+. The CD
34+ / CD1 33+ and CD 34+/ VEGFR
2+ EPCs are considered to be less di-
fferentiated EPCs (“early” EPCs ) and
the CD 34+ /CD1 33+ / VEGEFR 2+ are
defined as “more mature” EPCs being
more differentiated and with a higher
reparatory and vasculogenetic poten-
tial 34,

The most frequent cardiovascular
risk factors (hypertension, diabetes,
dyslipidemia, and smoking) as well as
various cardiovascular diseases are a-
ssociated with EPC impairment, both
in number and function.

Diabetes has a negative effect on
the number and function of EPCs
which contribute to the severity of car-
diovascular disease in diabetic pati-
ents 5. A study by Fadini et al. showed
that individuals with impaired glucose
tolerance (pre-diabetic) compared with
individuals with normal glucose tole-
rance (NGT) had significantly lower
levels of CD 34+ cells and CD 34 +

VEGEFR 2+ cells also declined progre-
ssively with worsening glucose toleran-
ce, but they were not significantly
reduced in pre-diabetic individuals, as
they were in diabetic individuals o 7 8.
Emerging evidence shows that perio-
dontal disease is also associated with
endothelial dysfunction. A study from
2009 on 86 non-smoking subjects sho-
wed for the first time that moderate to
severe CP is associated with an incre-
ased level of circulating EPC9. On the
other hand, many studies have repor-
ted that periodontal disease is associa-
ted with diabetes, but its relation with
impaired fasting glucose (IFG) has
been understudied. Choi et al. demon-
strated in a very recent study on 12,254
participants in the NHNE Survey III,
that chronic periodontitis measured by
CAL and pocket depth was positively
associated in a linear relation with IFG
and diabetes in U.S. adults 10.

Impaired glucose tolerance (IGT)
was originally defined to identify indi-
viduals at high risk of developing dia-
betes and was also recognized as an
independent risk predictor for cardio-
vascular mortality and morbidity. The
diagnosis of IGT requires an oral glu-
cose tolerance test (OGTT), which con-
sists of the administration of 75 g glu-
cose and the measuring of blood glu-
cose values initially, after one and two
hours. The test is time-consuming, in-
convenient for the patient and expen-
sive compared with a fasting glucose
testing 11.

Impaired fasting glucose (IFG) is
defined by The American Diabetes A-
ssociation (ADA) as a state of hyper-
glycemia in which glucose levels do
not meet criteria for diabetes but are
too high to be considered normal 2.

World  Health  Organization
(WHO) and ADA have approved new
diagnostic criteria for the diagnosis of
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diabetes and the pre-diabetic state. The
diagnostic cut-off value for fasting glu-
cose has been lowered from 140 mg/dL
to 126 mg/dL based on the evidence
that the cut-off point has the best a-
greement with the diagnostic cut-off
value of 200 mg/dL for 2-h glucose,
and on the observation that the risk of
retinopathy increased sharply at fas-
ting glucose of 126 mg/dL or higher. In
addition, a new category, impaired fas-
ting glycemia (IFG) of 110 mg/dL - 125
mg/dL, was introduced in order to de-
fine impaired glucose homeostasis, an
intermediate state between diabetes
and normal glucose homeostasis con-
sidered to be analogous to IGT 1112,
ADA suggested with these new
definitions that fasting glucose testing
could be used alone because it is a sim-
ple and equally accurate test compared
with the OGTT; the OGTT was thus no
longer recommended. Furthermore,
ADA lowered recently the limits for
IFG to 100 mg/dL but WHO kept the
limit of 110 mg/dL. The patients with
IFG are called by ADA “pre-diabetic”

patients, but reported estimates of dia-
betes development in IFG patients vary
Wldely 11,12,13,

Hypertension was shown to be a-
ssociated with a decline in number and
function of EPCs, however the hyper-
tension treatment improved the dyna-
mics of EPCs.

Several studies showed that hy-
potensive drugs (ACE-inhibitors, an-
giotensin II receptor blockers, beta blo-
ckers, calcium channel blockers, nitra-
tes), lipid-lowering drugs (statins), as-
pirin (low dose), diuretics (spironolac-
tone) have a positive effect on circu-
lating EPCs number and function (pro-
liferation, differentiation, migratory
function, adhesion) 1415,

The aim of this study was to
quantify different EPC subpopulations
in hypertensive treated patients with
impaired glucose homeostasis and IFG
in order to evaluate the effect of hy-
perglycemia on hypotensive therapy
outcome and to identify a possible re-
duction of EPCs number as a biomar-
ker for severe endothelial dysfunction.

MATERIALS AND METHODS

Subjects - The study comprised 27
normoglycemic subjects without any
medication (control group) and 20 hy-
pertensive non-diabetic patients with
values of glycemia >110mg/dL and <
126 mg/dL (patients group).

Hypertensive patients were recru-
ited at the Institute of Cardiovascular
Diseases of Timisoara. All hypertensive
patients were following standard hypo-
tensive therapy (ACE-inhibitors and/or
beta blockers).

Healthy controls were selected as
individuals who had no sign of acute
illness or infection, no immunological
disease, no history of recent surgery, no
uncontrolled hypertension and no es-
tablished cardiovascular disease and

were recruited upon obtaining infor-
med consent. All participants didn’t ha-
ve any previously known abnormalities
in glucose homeostasis.

For all participants the following
parameters were recorded: age, sex,
family history for diabetes or cardio-
vascular disease and blood pressure
(systolic and diastolic).

The study was approved by the
local Ethical Committee and all subjects
have given their written consent.

Quantification of epcs by flow cyto-
metry - A sample of 2 ml of fasting state
blood was collected in EDTA collection
tubes and processed within 2-3 hours.
100 ul of whole blood was lysed with
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Blood FACSTM Lysis Solution* (Beck-
ton Dickinson), washed with phospha-
te - buffered saline solution (PBS) and
then was incubated with 10 ul of each
of the human CD34 FITC (Miltenyi Bio-
tec), CD133/1 (AC 133)-APC (Miltenyi
Biotec) and hVEGF R2-PerCP (R&D
Systems).

All  staining procedures were
performed on ice. An unstained sample
was analyzed as negative control for
each sample. BD FACS Calibur Flow
Cytometer was used to analyze the
samples. A number of 200 000 events
were acquired for each sample and ne-
gative control.

Statistical Analysis
All analyses were conducted with
Stata 9.2 (Statacorp, Texas, USA). Stu-
dent's t-test or non-parametric Mann-
Whitney U test were used for compa-
rison of continuous variables between
the groups, as appropriate. Simple and
multiple regression analysis were used
to assess the significance of the relation
between the number of progenitor cells
(CD34+/KDR- and CD34+/KDR+) and
glucose concentration.
The P values for all hypothesis
tests were two-sided, and statistical
significance was set at P<0.05.

RESULTS AND DISCUSSIONS

As expected, the t test results ha-
ve shown a significant difference of
glucose and triglycerides level between

Table 1 Baseline characteristics of subjects

the patients and control groups (p =
0.004 respectively p = 0.007), even if the
triglycerides level was normal (Table I).

Age Glucose Total Triglycerides Sex Blood pressure
(years) cholesterol
Systolic Diastolic
Patients 53+3 1157 163+14 120+17 M:15 142+30 85+16
n=20 F:5
Controls 45+9 88+5 16111 89+15 M:17 123+11 74%8
n=27 F:10

Table 2 The percent of cells / PBMC in control and patients group

%CD133* %VEGFR2* %CD 34+*CD133+ %CD 34*VEGFR* %CD34*
CD133+*VEGEFR *
Controls 0.4376+ 0.4093+ 0.3063+ 0.3174+ 0.0376+
(n=27) 0.3577 0.3220 0.2528 0.2895 0.0782
Patients 0.6580+ 0.6148+ 0.5001+ 0.5895+ 0.0422+
(n=20) 0.6739 0.6562 0.4836 0.8263 0.0540
P value 0.2366 0.4014 0.1524 0.1162 0.3016

The results showed no significant
difference between EPCs number in
patients group vs control group, how-
ever higher percentages were recorded

for all EPCs subpopulations in patients
group comparative with healthy con-
trols (Table II).
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The EPCs subpopulations were
qu-antified as cells/106 events and
then re-ported as the percentage from
peri-pheral blood mononuclear cells
(PBM Cs) number in order to reduce
the po-ssible quantification errors.The
onset of atherosclerosic car-diovascular
disease in patients group associated
with hypertension could in-duce a
minimal endothelial dysfuncti-on and
an consecutive mobilization of bone
marrow EPCs followed by an in-
creased number of circulating EPCs. In
addition, the hypotensive therapy has a
positive effect on EPCs number and
function as was shown in numerous
studies and could induce an increase of
EPCs levels 16.17,18,

This hypothesis could be suppor-
ted by the fact that the percentages of
EPCs subpopulations are not signifi-
cantly different between the patients
and control groups, but they are in-
creased for all EPCs subpopulations in
patients group even if they presented
impaired fasting glucose.

Hyperglycemia in diabetic pati-
ents has a negative effect on EPCs, as
was demonstrated by two recent stu-
dies Fadini et al, which showed that
type 2 diabetes is associated with a sig-
nificant decline of EPC levels and also
with a decrease of functional capabili-
ties of EPCs 19,20,

Other studies showed that the
number of circulating EPCs is decre-
ased in both type 1 and type 2 diabetes
and is likely to play an important role
in the pathogenesis of cardiovascular
complications. These clinical complica-
tions can be observed even in diabetics
who achieved a good long-term glyce-
mic contro] 21,2223,

Therefore it is possible that there
is still EPC dysfunction in diabetics
with good glycemic control. Further-
more, the EPCs number and function is
impaired in pre-diabetic patients with

IFG, but not all the EPCs subpopulati-
ons are affected 24 25,26,

Fadini et al. showed that only
CD34+ cells were significantly decrea-
sed in patients with IGT but no other
EPCs subpopulation was affected. Only
the CD34+VEGFR2+ subpopulation de-
clined progressively with worsening
glucose tolerance, but they were not
significantly reduced in pre-diabetic in-
dividuals, as they were in diabetic indi-
viduals ¢. Also, in diabetic patients with
a good glycemia control, the number
and function of EPCs was improved,
but did not reach the level in healthy
controls 7. Another study showed that
mild glucose intolerance during preg-
nancy can be associated with a decrease
in the number of circulating EPCs 2.

Nevertheless, subjects from previ-
ous studies either were not following
hypotensive therapy or had a mixed
therapy for diabetes and cardiovascular
diseases.

The hypotensive therapy may po-
sitively influence the number of EPCs
in hypertensive patients. Therefore, e-
ven if a pre-diabetic state is present in
these patients, and hyperglycemia has
a negative effect on EPCs number, even
if not all EPCs subpopulations seem to
be altered, the hypotensive treatment
appears to have a protective effect and
could increase the EPCs number to
values higher then in healthy controls.

Many pre-diabetic patients with
impaired fastening glucose have or will
develop hypertension and an early ad-
ministration of a hypotensive treatment
even in low doses, should be consi-
dered as a preventive treatment for slo-
wing the progression of endothelial
dysfunction and atherosclerotic cardio-
vascular disease.

The association of long-term hy-
potensive therapy with local complica-
tions as gingival overgrowth and infla-
mmation, especially in pre-diabetic pa-
tients, should be also taken into con-
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sideration. EPCs quantification could
evaluate the efficacy of hypotensive
therapy and the risk for cardiovascular
complications.

However, the functionality of the-
se EPCs could be altered and functional
characterization of EPCs should be per-

formed in order to eliminate this study
limitation. Also, the reduced number of
investigated subjects represented ano-
ther limitation of our study and a fur-
ther enhancement of our study sub-
jects” number in the future is required.

CONCLUSIONS

Treated hypertensive patients with
impaired fasting glucose (110 mg/dL -
125 mg/dL) seem to have normal levels
of EPCs, considering all the EPCs sub-
populations. These levels were higher
than in healthy controls but were not

statistically significant. Early initiation
of hypotensive treatment, even in low
doses could decrease the development
of later cardiovascular complications.
The effect of therapy could be eva-
luated by EPCs quantification.
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ABSTRACT

Classic hypoglycemic medications are unable to address all of the underlying pathophysiologic
defects in patients with type 2 diabetes. It has been known for many years that administration of an oral
glucose challenge elicits a stronger insulin response than an equivalent intravenous glucose challenge.
This incretin effect was attributed to the insulinotropic action of gut hormones: GLP (glucagon like
peptidl) and GIP (glucose-dependent insulinotropic polypeptide). The incretin hormones are released in
response to food ingestion to stimulate insulin secretion and, in the case of GLP1, to inhibit glucagon
secretion; thereby decreasing glucose production by the liver in a counter regulatory manner.70% of
post-glucose insulin secretion is due to the incretin effect. In type 2 diabetes that effect are greatly
diminished. There are 2 different strategies for enhancing GLP1 action in diabetes: extending the activity
of GLP1 in the form of synthetic long-acting GLP1 analogues and inhibiting DPP4 (dipeptidyl
peptidase-4) to prevent the inactivation of endogenous GLP1 and GIP.

Authors are proposing to evaluate the efficacy and safety of sitagliptin in patients with T2DM not
adequately controlled with metformin (1500-2500 mg/d); primary endpoint: HbAIC change after 32
weeks, secondary endpoint: fasting plasma glucose, postprandial glucose, body weight change,
hypoglycemia, adverse events.

The results aimed to provide data to help clinicians decide to use this novel agent.

Keywords: incretin effect, DPP-4, GLP-1, GIP, sitagliptin

Correspondence to:

Narcisa Mihailescu
Adress: Arad County Hospital, Feleacului str. no. 1
E-mail address: narcisamihailescu@yahoo.com

Medicine in Evolution Volume XVIII, No. 1, 2012 23



MIHAILESCU N. D., PUSCHITA M., STAMORAN L., HOMOLKA R., IOIART R.

INTRODUCTION

An recent rapport of International
Diabetes Federation conclude that in
2007 at the global level were 246000000
persons that suffer of diabetes mellitus
and till 2025 the number of the ill will
be 380000000. Every year, 1.3 million
people are diagnosed with type 2 dia-
betes. The rapid increase in new cases
of type 2 diabetes in persons 30 to 39
years of age and in children and ado-
lescents is of special concern. The incre-
asing number of illnesses is caused by a
sedentary way of life, increasing obe-
sity (when discovered, 80% were over-
weight or obese) and by increasing age
of population. In present the type 2 di-
abetes mellitus is the forth cause of
death in the word. The pathogenesis of
type 2 diabetes is characterized by a

combination of factors that ultimately
lead to loss of glycemic control: insu-
linresistence in liver, muscle and adi-
pose tissues; a progressive decline in
beta-cell mass and function resulting in
relative insulin insufficiency and defec-
tive suppression of postprandial gluca-
gon levels, leading to increased hepatic
glucose production 812,

Effects of classic antihyperglicemic me-
dications: Classic antihyperglycemic
medications are unable to address all of
the underlying pathophysiologic de-
fects in patients with type 2 diabetes 8;
furthermore, these agents frequently
exhibit reduced efficacy over time, lea-
ding to inadequate glycemic control
and may be associated with adverse
side effects 3 518,19,24,25.29 (table 1).

Table 1 Effects of clasic antihyperglicemic medications and limitations

24

Medications
= 2 E .
22 TE He B  —He ¥ L2 @
=1 w g g Q = U &3 2 o B =] 3]
22 882 Zf £§ FEIE zE g2F <
M &~ & I & & .57 =& mE B
metformin YW 0 - CI CI Cl Lactic  acidosis,
gastrointestinal
symptoms
sulfonylurea 2% 24 ++ + il il Drog interaction
glinide v 22 + + I Drog interaction
thiazoli- N2 N 0 ++ ! 1 CI Edema, fractures,
dindione(pio mild anemia
glitasone)
alfa 0 24 o 0 Gastro intestinal
glucozidase symptoms
inhibitor
insulin 2% N2 +++ ++ !
v

The Adult Diabetes Outcome Pro-
gression Trial (ADOPT) showed that
the durability of glycemic control with
orally administered hypoglycemic a-
gents is limited, with rosiglitazone ha-
ving a more sustained effect than me-
tformin or sulfonylurea 6. Another stu-

Cl=contraindicate; !=precaution

dy suggested that rosiglitazone was
associated with risk of myocardial in-
farction 25. Nichols and col. discovered
that elevated serum insulin levels
promote the development of cardiac di-
sease 2 and, consistent with the UKP
DS (United Kingdom Prospective Dia-
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betes Study), metformin may offer so-
me protection from incident cardiac
heart failure relative to sulfonylurea or
insulin.

The increasing risk of heart fai-lure
and the higher mortality risk asso-
ciated with sulfonylureas, reported in
the current study, further suggest that
sulfonylureas terapy should perhaps be
used sparingly 2. None of these agents
has been shown to prevent the progre-
ssion of the disease it self. There are
more and more studies that demon-
strate the incapacity of present thera-
pies to prevent the progressive destruc-
tion of pancreatic B cell mass. The ma-
jority of classic therapies meant to lo-
wer the plasmatic glucose levels are a-
ssociated with weight gain, and obesity
is the leading aspect that raises the
incidence of diabetes 5. The usual thera-
peutic agents used in type 2 diabetes
cannot achieve these goals neither in
high doses or combinations.

The incretins offers new perspec-
tives in type 2 diabetes treatment.

Intestinal secretion of insulin: It has
been known for many years that admi-
nistration of an oral glucose challenge
elicits a stronger insulin response than
an equivalent intravenous glucose cha-

Table 2 Biological effects of incretin hormones

llenge 1 2 . This incretin effect was a-
ttributed to the insulinotropic action of
gut hormones: GLP1 (glucagon like
peptid1l) and GIP (glucose-dependent
insulinotropic polypeptide) 2. The in-
cretin hormones are released in respon-
se to food ingestion to stimulate insulin
secretion and, in the case of GLP1, to
inhibit glucagon secretion, thereby de-
creasing glucose production by the li-
ver in a counter regulatory manner 10.
70% of post-glucose insulin secretion is
due to the incretin effect 22 23, In type 2
diabetes that effect are greatly dimini-
shed 4.

Biological effects of incretin hormo-nes:
GLP-1 is synthesized and secreted by L
cells of the ileum and colon and
stimulates glucose-dependent insulin
release with a concomitant suppression
of hepatic glucose output by inhibiting
glucagon secretion.

Furthermore, it improves beta-cell
responsiveness to glucose by increasing
the expression of glucose-transporter-2
and glucokinase together with a decre-
ase in the pro-insulin to insulin ratio.

It also inhibits gastric emptying and
has a central nervous system effect
resulting in reduced food intake and a
decrease in body weight (table 2).

GLP-1 (glucagon - like peptide 1)

GIP (glucose-dependent insulinotropic polypeptide)

Stimulates insulin release from beta-cell

Stimulates insulin release from beta-cell

Potent inhibition of gastric emptying

Modest inhibition of gastric emptying

Potent inhibition of glucagon secretion

Reduction food intake

Reduction body weight

Effects on beta-cell growth

Effects on beta-cell growth

(released from L cell-ileum and colon)

(released from K cell-duoden)

Dypeptidil Peptidase IV: A major
disadvantage of using GLP-1 to treat
T2DM patients is its short half-life (1-2
min) due to rapid catabolism by the u-
biquitous enzyme dipeptidyl peptida-
se-IV (DPP-1V). DPP-4 is a glycoprote-

in consisting of 766 amino acids and is
a catalytic enzyme. It is highly concen-
trated in the capillaries close to the in-
testinal cells where GLP-1 and GIP are
produced, and it is widely distributed
throughout the body.
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DPP-4 can inactivate over 50% of
GLP-1 in about 1 minute, and over 50%
of GIP in about 7 minutes. Consequen-
tly, naturally occurring GLP-1 is pre-
cluded from use as a therapeutic agent,
and other strategies to increase GLP-1
concentrations, mimic its effect, or pro-
long its half-life are required. This has
been accomplished in a number of wa-
ys including use of GLP-1 receptor ago-
nists or mimetics that are resistant to
DPP-4 degradation; covalent or nonco-
valent binding of GLP-1 to a large
protein like albumin, or inhibition of
DPP-4 activity 1.2.6.7,9,

Incretin Therapies: There are 2 di-
fferent strategies for enhancing GLP1
action in diabetes: extending the acti-
vity of GLP1 in the form of synthetic
long-acting GLP1 analogues and inhibi-
ting DPP4 (dipeptidyl peptidase-4) to
prevent the inactivation of endogenous
GLP1 and GIP 15 14 17, 23, 28 Although
both are incretin-targeted therapies,
DPP-4 inhibitors and GLP-1 receptor
agonists have a number of characteris-

Table 3 Incretin agents-effects

26

tics that distinguish them. DPP-4 in-
hibitors are oral agents that are given
daily, while GLP-1 receptor agonists a-
re injectable agents that can be given
twice-daily. Investigational GLP-1 re-
ceptor agonists can be administered as
little as once a week. DPP-4 inhibitors
act to increase endogenous levels of
GLP-1, while GLP-1 receptor agonists
offer the possibility of supraphysiologic
activation of GLP-1 receptors.

The impact of the incretins on
weight is very important since 90% of
people with type 2 diabetes are over-
weight, other agents promote weight
gain (sulfonylureas, thiazolidindiones,
and insulin), and weight loss has a
positive effect on glycemic control 22 27.
Another difference between the 2 the-
rapies is that GLP-1 receptor agonists
are associated with gastrointestinal (GI)
adverse effects including nausea and
vomiting. These effects tend to be seen
at the higher doses whereas robust
glycemic benefits are achievable with
lower doses (table 3).

DPP IV inhibitors

Incretin mimetics

Significant reduction HbAlc

Significant reduction HbAlc

Weight neutral

Weight loss

Almost no gastrointestinal side effects

Higher rate of gastrointestinal side effects

Very low rate of hypoglycaemia

Low rate of hypoglycaemia

Oral administration

Injectable

Multiple targets (GLP-1 and GIP)

Single target (GPL-1)

Two agents are currently available
in Romania that act upon the incretin
hormone system - exenatide , a twice-
daily glucagon-like peptide-1 (GLP-1)
receptor agonist, and sitagli-ptin, a
dipeptidyl peptidase-4 (DPP-4) inhibi-
tor. Additional agents are currently
under review by the US Food and Drug
Administration (FDA) or in phase 3
clinical trials.

The roles of glucagon-like peptide-1
(GLP-1) receptor agonists and di-pep-

tidyl peptidase-4 (DPP-4) inhibitors are
rapidly evolving, despite limited reco-
mmendations on their use in current
guidelines (American Diabetes Associa-
tion: Standards Of Medical Care In Dia-
betes - 2008 21.

The AACE (American Association
of Clinical Endocrinologists) guidelines
make it clear that incretins can be used
early and are not limited to third- or
fourth-line therapy for type 2 diabetes.
The AACE recommends a DPP-4 inhi-
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bitor as monotherapy for those who
have an initial A1C level of 6% to 7% or
as combination therapy for those with
an initial A1C >7%, whereas a GLP-1
receptor agonist can be used if the A1C
goal of <6.5% is not achieved. A DPP-4
inhibitor can be added to metformin or
a thiazolidindione (TZD) for previously

treated patients who are not at goal
(A1C <6.5%). A GLP-1 receptor agonist
can be added to sulfonylurea, metfo-
rmin, or TZD monotherapy or to com-
bination therapy with sulfonylurea /
metformin or metformin/TZD for pa-
tients who are not at goal (AACE/ACE
algorithm, December 2009) 1519, 26,

AIM AND OBJECTIVES

Authors are proposing to evaluate
the efficacy and safety of sitagliptin in
patients with type 2 diabetes mellitus
not adequately controlled with met-
formin.

Primary endpoint: HbA1C change
after 52 weeks; Secondary endpoint: fas-
ting plasma glucose, postprandial glu-
cose, body weight change, hypoglice-
mia, adverse events.

MATERIALS AND METHODS

The study was conducted on the E-
mergency Clinical County Hospital of
Arad, Diabetes Mellitus Department,
during June 2009-July 2010 and compri-
ses 108 patients admitted in the hospi-
tal for diabetological disorders, treat
with metformin 1500-2500 mg daily.

Inclusion criteria:

— type 2 diabetes as defined by the A-
merican Diabetes Association;

— baseline HbAlc beetween 7 and 9,5
%;

— patiens having received stable do-
ses of metformmin before randomi-
zation (patients with type 2 diabe-
tes on metformin for at least 3 mo-
unths and have been on a stable do-
se of metformin of at least 1500 mg
daily for a minimum of 4 weeks);

— fasting plasma glucose <220 mg/dl;

— agreement to maintain the same do-
se of metformin throughout the stu-
dy;

— agreement to maintain prior diet
and exercise habits during the full
course of the study.

Exclusion criteria:

— a history of acute metabolic diabetic
complications;

— evidence of significant diabetic
complications;

— insulin treatment for longer than 10
days within the past 6 months;

— treatment with any oral anti-dia-
betic other than metformin.
Characteristic subjects:

— age (years): 35-76;

— sex: male- 43(40%) and female- 65
(60%);

— body mass index (kg/m?2): 27-33;

— duration of diabetes mellitus (ye-
ars): 3-12;

— HbA1lc at screening: 7-9,5%;

Patients who had an Alc (hemo-
globin glycate) >9% or fasting glucose
value >220 mg/dl were not eligible to
be randomized. The mean baseline Hb
Alcwas 8,2%.

HbA1c distribution at baseline, n
108 patiens:

— group 1-HbAlc >7 to <8% (7,4%)-40

patients (37%),

— group 2-HbAlc >8 to <8,5% (8,2%)-

26 patients (24%),

— group 3-HbAlc >8,5 to <9,5% (9%) -

42 patients (39%).
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HbA1c distribution at 52 weeks, 105

patiens:

— group 1-HbAlc 6,9%--40 patients
(38,1%),

— group 2-HbAlc 7,4%--26 patients
(24,8%),

— group 3-HbAlc 7,8%--39 patients
(37,1%).

Results: Coadministration sitagli-
ptin 100mg daily and metformin 1500-
2500 mg daily provided significant im-
provements in HbAlc. HbAlc change
from baseline was: -0,5% for the first

group, -0,8% for the second group,
respectively -1,3% (group 3).

Greater reduction in HbAlc was
associated with higher baseline HbAlc
(fig.1). From a mean baseline of 8,2%,
changes from baseline were-0,84%. The
proportion of patiens achieving an
HbA1c<6,5% was 30% , but for 62% the
addition of sitagliptin provided HbAlc
lowering<7% (fig.2). Fasting plasma
glucose changes from baseline (mean
baseline 170mg/dl) were -19mg/dl;
postprandial plasma glucose changes
from baseline (mean baseline 245mg /
dl) were -56mg/dl.

0 3
. EHbA1c<7%
o mHbA1c>7%
-0,4 2
-0,6-
087 30

-1.

B HbA1¢<6,5%

12 B HbA1c 6,5-7%
-1,4 e 4

groupl group 2 group 3 70

Fig.1 HbAlc reduction after 52 weeks

Fig.2 Greater proportions of patients achieved HbAlc target

— Fasting Yalues
Plasma glucose : l1?0 " mmol/l & ma/dl
| C-Peptide > 117 & nmoldl ¢ ng/ml

%B: I59.6 H %S l31.8 =IR:{31 ‘

~Fasting Yalues

Plasma glucose : I151 ¢ mmol/l (¢ mg/dl
IC-F’eptide l.' ]1.2 {* nmol/l ™ nag/ml

%B : 173.9

=IR |31

Fig.3 Homa beta was significantly improved

Finally, homeostasis model a-
ssessment-beta cell function (HOMA
beta) was calculated in 10 patients with
initial HbAlc > 8,5%, with HOMA Cal-

culator Version 2.2.2. available at htpp:
//www.dtu.ox.ac.uk./homa (was me-
asured C-peptide level initial and after
52 weeks, respectively fasting plasma
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glucose level). Homa beta was signifi-
cantly improved: 14,3%. (fig.3).

3 patients reported gastrointes-
tinal symptoms these symptoms (na-
usea, diarrhea or abdominal pain) were
not related to study drug and resolved

while patients continued in the study.
There were 2 patients who repor-ted
hypoglycemia symptoms, but none of
them had fingerstik glucose values <70
mg/dl. At 52 weeks the mean of body
weight was slowly reduced.

DISCUSSIONS

The addition of sitagliptin in pati-
ents on ongoing metformin therapy
provided HbAlc lowering without risk
of hypoglycemia or weight gain and
was well tolerated.

The pathogenesis of type 2 diabe-
tes was described recently by De Fron-
z0, “the ominous octet” 8:

— impaired insulin secretion,

— increased hepatic glucose produc-
tion,

— decreased muscle and hepatic glu-
cose uptake,

— increased glucagons secretion,

- lipotoxicity,

— increased renal glucose reabsorb-
tion,

— neurotransmitter disfunction,

— decreased incretin effect.

The incretin defect in patients with
type 2 diabetes has been considered a
possible candidate for a primary defi-
ciency in type 2 diabetes (the incretin
effect was shown to be affected in sub-
jects who had impaired glucose tole-
rance) 2. On the other hand, in patients
with chronic pancreatitis and secon-
dary diabetes the incretin effect was
found significantly reduced compared
with patients with chronic pancreatitis
and normoglycaemia, and compared
with healthy subjects. These results su-
ggest that this deficiency is most likely
a consequence of the diabetic state, and
not a primary pathogenic trait leading
to type 2 diabetes 11.

The mechanism by which metfor-
min exerts its antihyperglycemic effects

is to decrease hepatic glucose output,
primarily by decreasing gluconeoge-
nesis, but it may also, as a lesser effect,
increase glucose uptake by skeletal mu-
scles. Metformin activates hepatic and
muscle adenosine monophosphate-acti-
vated protein kinase (AMPK), an en-
zyme normally activated by adenosine
monophosphate, the breakdown pro-
duct of adenosine triphosphate and a
cellular signal for increased energy re-
quirements.

Activation of hepatic AMPK re-
sults in the phosphorylation and inhi-
bition of acetyl-coenzyme A carboxyla-
se, which catalyzes the rate-limiting
step of lipogenesis. This block in fatty
acid synthesis promotes fatty acid oxi-
dation. In addition, activation of he-
patic AMPK decreases expression of
sterol - regulatory - element - binding
protein - 1 (SREBP-1), a transcription
factor implicated in the pathogenesis of
insulin resistance, dyslipidemia and
diabetes. Decreased SREBP-1 expre-
ssion results in decreased gene expre-
ssion of lipogenic enzymes, which fur-
ther contributes to decreased trigly-
ceride synthesis and hepatic steatosis.
AMPK activation appears to be a cri-
tical step in the metformin-mediated
reduction of hepatic glucose produc-
tion and increase in skeletal muscle
glucose uptake. Thus, AMPK is a major
regulator of lipid and glucose meta-
bolism and may be the key mediator of
all the beneficial effects of metformin.

Coadministration of metformin
and sitagliptin has complementary me-
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chanism of action (Wajchenberg BL,
Nov. 2009).

In his study has been shown that
metformin increases total GLP1, but
not GIP, by enhancing GLP1 release;

sitagliptin stabilize GLP1 and GIP by
inhibition of DPP-4, results in a more
than additive effect on both prepran-
dial and postprandial GLPlactive con-
centrations.

| CONCLUSIONS

Sitagliptin add to metformin provi-
des a more comprehensive approach

for addressing the key pathophysiolo-
gies of type 2 diabetes.
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ABSTRACT

Chronic lymphocytic leukemia (CLL) is one of the most common lymphoid malignancies
characterized by a variable clinical course. The median age at diagnosis is 72 years but CLL is diagnosed
with increasing frequency in younger patients. Many prognostic markers have been identified that
predict outcomes for patients with CLL.

The majority of treatments carrying significant toxicities and knowing whom to treat and when
becomes very important. The chemoimmunotherapy regimens increase the potential for deep remissions,
but is important to worry about the long-term toxicities of treatments that might limit survival on
patients.

In assessing prognostic markers, it is important to determine whether the information will aid in
the care of the patient or will influence treatment decisions.
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Prognostic Markers in Chronic Lymphocytic Leukemia

INTRODUCTION

Patients with CLL are being dia-
gnosed earlier in the course of their di-
sease and are living longer with their
CLL diagnosis, resulting in longer time
periods in which to determine when to
start therapy. The relative survival for
patients age 40 to 59 years is 69.9% ver-
sus 38.1% for patients greater than age
80 years 1. There is great need to deter-
mine when to intervene, regardless of
age.

An aspect to explore is whether va-
riables can be identified that can relia-
bly and accurately predict prognosis.
The literature identifies over 35 diffe-
rent prognostic markers. These are cla-
ssified as “traditional”, and “novel.”
The traditional prognostic markers
tend to be those obtainable from rou-
tine history, physical examination, and

lab work. The novel prognostic factors
tend to assess molecular aspects of the
CLL cell themselves 2. The other aspect
is whether the prognostic marker will
impact on clinical decision making.

Prognostic factors - basic considerati-
ons: CLL has a chronic relapsing course
requiring multiple treatment episodes.
Overall survival varies considerably
between individual patients and is go-
verned by: the pace of the disease, the
effectiveness and toxicity of available
treatments, and the propensity of the
disease to undergo clonal evolution 2 3.

A number of clinical and laboratory
features of CLL correlate with progno-
sis, can be divided into baseline clinical
features, response to therapy and labo-
ratory tests or “prognostic biomarkers”
456 (Table 1).

Table 1 A very partial list of prognostic markers

chromosome/

Cytokine/soluble

clinical e e molecule Cell based miscellaneous

stage IgVH mutation beta-2-microglobulin CD 38 BoneA marrow vessel
density

lymphocyte doubling time | interphase FISH VEGF ZAP-70 direct antiglobulin test

pattern of bone marrow

. karyotype bFGF CD49d relA

involvement

age microRNA IL-6 CD26 CLLUI
Circulating

gender V gene usage IL-8 FCRL2 endothelial cells

percent smudge cells IRF4 polymorphism thrombospondin-1 P27

circulating . -

prolymphocytes deletion 6q plasma thrombopoietin HIS

MRD status MDM2 SNP soluble ICAM-I P53 mutation

treatment response Bcl-2 polymorphism soluble NK.G2D ligands

duration of response bcl-6 mutation soluble CD23

performance status telomere length soluble CD27

ALC nucleolar serum free light chains
morphology
angiopoietin-2 circulating
# of nodal groups Ki-67 lipoprotein lipase

serum thymidine kinase

VEGEF indicates vascular endothelial growth factor; bFGF, basic fibroblast growth factor; IL, interleukin; IRF4, interferon
regulatory factor 4; MRD, minimal residual disease; SNP, single nucleotide polymorphism; ICAM-1, intercellular adhesion

molecule 1 ; ZAP-70, zeta-associated protein-70.
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Basic clinical features comprise
those that reflect tumor burden at
diagnosis (Rai and Binet staging); 7 8
and those that reflect the pace of the
disease at diagnosis (lymphocyte dou-
bling time) °. Both have been used for
many years to inform on prognosis and
when to start treatment.

Another powerful predictor of out-
come is therapeutic response. The
depth of response obtained following
treatment correlates with remission du-
ration and survival. Remission durati-
on appears to depend on the depth of
remission obtained more than on the
type of treatment employed 0.

Prognostic biomarkers include: se-
rum factors Pr-microglobulin, pheno-
typic features such as CD38 and ZAP-
70 expression and genetic features such
as immunoglobulin gene mutation sta-
tus and deletion/mutation of TP53 or
ATM.

Traditional prognostic markers -
The first prognostic marker was the Rai
stage 7. The Rai Clinical Staging System
utilized lymphadenopathy, organome-
galy, and cytopenias (anemia and thro-
mbocytopenia) to established five pro-
gnostic groups with median survivals
of: (1) stage 0, > 150 months; (2) stage I,
101 months; (3) stage II, 71 months; (4)
stage I1I, 19 months; and (5) stage IV, 19
months. The Rai Clinical Staging Sys-
tem was modified to include three gro-
ups: stage 0 being low risk, stages I and
II being intermediate risk stages III and
IV being high risk.

The Binet Staging System, which re-
lied on the number of involved nodal
areas involved by CLL and cytopenias
to create a three-group classification 8.
The Rai and Binet systems provide not
only a prognosis for a patient, but also
identify when a patient is appropriate
for therapy.

Other basic laboratory features that
have been found to provide prognostic
information include: pattern of bone

marrow involvement, 8 11 number of

prolymphocytes in blood or bone ma-

rrow, 12 age, 13 gender, 13 lymphocyte
doubling time, ¢ absolute lymphocyte

count ™ and P2-microglobulin 5.
Weirda et al ¢ developed a nomo-

gram that merged into a single model:

age, [o-microglobulin, absolute lym-
phocyte count, sex, Rai stage, and num-
ber of involved lymph node groups.

This model has been validated using

the Mayo Clinic database, with estima-

ted median survival times of not rea-
ched for low risk, 10.1 years for inter-
mediate risk, and 7.2 years for high risk

17
Novel/molecular-based prognostic

markers - The distinction between no-

vel and traditional prognostic markers
helps by designating those that are
more likely to yield insights into the
biology of CLL. The four novel prog-
nostic markers that currently are in use

in clinical practice are the following 18:

1. immunoglobulin heavy-chain vari-
able region (IGVH) mutational sta-
tus

2 interphase fluorescence in-situ hy-
bridization (FISH) abnormalities,

3. CD38, and

4 zeta-associated protein (ZAP)-70.

Immunoglobulin gene status - The
initial reports about untreated patients
with early-stage disease, showed that
those patients with unmutated IGHV
genes had a shorter overall survival
and a shorter time to disease progre-
ssion indicating more rapid clonal
expansion 1819,

Once the germline immunoglobulin
genes were characterized. it was possi-
ble to determine that 40% of CLL cases
were unmutated and 60% of cases mu-
tated. Two studies published about
IGVH mutational status, with unmu-
tated cases demonstrating a much more
aggressive course and a median survi-
val of 8 to 9 years versus > 20 years for
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those CLL cases with mutated IGVH
genes 20,

It has also been confirmed as a pre-
dictor of remission duration and/or
survival in most clinical trials of first-
line chemotherapy or immunochemo-
therapy-rituximab-fludarabine, cyclo-
phosphamide (R-FC) 21, It is universally
poor at predicting which patients will
achieve a complete response (CR). The
prognostic value of IGHV status relati-
ve to other biomarkers such as CD38
and ZAP-70 expression remains contro-
versial; a recent study suggested that
ZAP-70 was the dominant biomarker,
and that IGHV status was only infor-
mative in ZAP-70 negative cases 2.

Knowledge of IGVH status is of
more difficult to interpret once treat-
ment is required and is of no value in
patients who are refractory to fludara-
bine. There is no evidence that knowle-
dge of IGHV status, might improve
outcome. IGHV status should not be
used to influence the initiation of treat-
ment, the choice of induction therapy
or post-induction maintenance / con-
solidation strategies.

Another study 2 demonstrated that
CD38 correlated with IGVH mutational
status and predicted clinical outcome.
Additional controversy has developed
regarding whether CD38 expression
can vary over the course of disease. The
data from deuterium-labeling experi-
ments suggest that CD38 is transiently
expressed on cells that are prolifera-
ting, with deuterium-labeled cells beco-
ming CD38 negative and vice-versa.
CD38 represented an easily obtainable
prognostic marker that correlated with
IgVH mutational status and predicted
prognosis independent of IgVH muta-
tional status 1823,

Fluorescence In-situ hybridisation
defects - It has been known for some ti-
me that recurrent chromosomal abnor-
malities occur in CLL and are associa-
ted with prognosis. FISH has emerged

as the method of choice for detecting
chromosomal abnormalities in CLL.

The most well-characterised chro-
mosomal abnormalities in CLL are
del13q14 (13q-), trisomy 12 (+12),
del11q22-23 (11q-) and del17p13 (17p-).
The prognostic value of these abnorma-
lities was clarified in a pivotal study in
which patients untreated early-stage
CLL could be separated into distinct
prognostic groups according to the pre-
sence or absence of the genetic abnor-
malities 24,

Patients with more than one FISH
abnormality were categorised in order
of importance: 17p- > 11g- > +12 > 13g-.
17p- was associated with the worst out-
come, followed by 11qg- in the absence
of 17p-. Patients with +12 but not 17p-
or 11g- fared similarly to patients with
no FISH defects, whereas those with
13g- as the sole abnormality had a be-
tter outcome 18 24, FISH has emerged as
a robust and reliable test and may have
a role in helping to select the appro-
priate treatment strategy once treated is
indicated.

In this prognostic model, patients
were grouped into one of five groups,
with median survivals of the following:
(1) del 13q as a sole abnormality (133
months); (2) del 11q (79 months); (3)
trisomy 12 (114 months); (4) del 17p (32
months), and (5) normal (111 months).
All groups, except for del 13q. included
samples that had multiple abnormaliti-
es 2. In 2001, Rosenwald et al, 26 using
gene array profiling, demonstrated that
all CLL patients share a common CLL-
specific gene expression signature, re-
gardless of IgVH mutational status.
Among the genes that were differenti-
ally expressed between mutated and
unmutated CLL cases, ZAP-70 was the
most differentially expressed gene be-
tween the two subtypes, being
expressed in unmutated CLL.

Other groups confirmed that ZAP-
70 expression correlated with IgVH
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mutational status and predicted outco-
me for CLL patients 7. Rassentiet al 28
demonstrated that IgVH mutational
status and ZAP-70 status were inde-
pendent predictors of outcome, ZAP-70
proved to be a stronger predictor of
outcome compared with IgVH mutati-
onal status.

17p- The real strength of FISH a-
nalysis lies in its ability to predict the
outcome of patients who have already
progressed to the point of requiring
first-line therapy. Prospective clinical
trials have shown that deletion of TP53
at 17p13 is strongly associated with re-
sistance to a range of first-line chemo-
therapy and immunochemotherapy re-
gimens including FC, F-R, R-FC and
FCM, R-FCM (M-mytoxanthrone) 230,

The chemoresistance of 17p- CLL
can be explained by fact that TP53 de-
letion is usually associated with an in-
activating mutation of the remaining
TP53 allele resulting in required for the
full cytotoxicity of DNA-damaging che-
motherapy 3! including purine analo-
gues 32. Other drugs which are active in
CLL do not rely on p53 for their action.
The agent with the most evidence su-
pporting its use in 17p- CLL is alemtu-
zumab 3334,

Other agents with activity in this
setting include flavopiridol, 3> lenali-
domide 3 and methylprednisolone 3.
17p- status should be checked prior to
each treatment episode if used as a
basis for treatment decisions.

TP53 mutation -The minimum
deleted region at 17p13 includes the
TP53 gene, which encodes the p53 tu-
mor suppressor protein. The p53 pro-
tein is a transcription factor which,
when activated by cellular stresses such
as DNA damage, accumulates in the
nuleus and transactivates multiple
genes that induce apoptosis or cell cy-
cle arrest or effect DNA repair 3.

The p53 protein may also induce
apoptosis directly in CLL cells by phy-

sically interacting with mitochondria 1.
P53 suppresses clonal expansion,
mediates the action of DNA-damaging
chemotherapy, and maintains genomic
stability 39.

P53 is frequently inactivated in neo-
plastic cells, the usual defect being de-
letion of one TP53 allele and mis-sense
mutation of the other 40 or as p53 pro-
tein overexpression. TP53 mutation alo-
ne is a powerful predictor of adverse
outcome, in patients with predominan-
tly early-stage CLL.

11q- and ATM deletion - Deletion
of ATM at 11q22-23 occurs in about 20-
25% of patients with previously untrea-
ted CLL and has been associated with
early disease progression and short
progression-free  survival following
tirst-line chemotherapy.

ATM (ataxia telangiectasia muta-
ted) is a serine/threonine kinase that
activates a range of targets including
P53 in response to double-strand DNA
breaks such as those induced by che-
motherapy and ionising radiation 4.
ATM is inactivated by mutation in 12%
of patients with CLL and is associated
with an impaired p53 response to DNA
damage and reduced overall survival.

p53 protein over-expression and
p53 functional analysis - Mutant p53
protein is often present at increased le-
vels, and immunohistochemical detec-
tion of p53 protein in bone marrow
samples has been shown to predict
adverse outcome following frontline R-
FC 4,

Application of Prognostic Factors
to Clinical Practice - The most impor-
tant is how the prognostic data can be
used to guide clinical practice. The de-
cisions that need to be made prior to
treating a patient are when and with
which therapy. Treatment is only indi-
cated for those patients with documen-
ted active disease according to the
International Working Group on CLL
Treatment Guidelines 2. The only prog-
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nostic markers included in the criteria
are Rai stage III or IV disease (progre-
ssive marrow failure) or a lymphocyte
doubling time of less than 6 months.

A possible means for impacting on
the poor prognosis of patients with
high-risk disease might include redu-
cing disease burden before CLL cells
have time to acquire additional genetic
changes that make them more resistant
to therapy. Because the secondary ge-
netic changes are typically the result of
therapy, avoiding treatment for as long
as possible is advantageous 2 18,

Currently approved therapies for
CLL include chlorambucil, fludarabine
(or purine)-based chemotherapy, alem-
tuzumab, bendamustine, orofatumu-
mab. Extensive data demonstrate that
17p deleted or p53 mutated cases of
CLL respond very poorly to purine
analog or alkylator-based therapy 4.

Alemtuzumab appears to work via
a p53 independent pathway, and has
demonstrated efficacy in 17p deleted or
p53 mutated CLL 4. In the fludarabine
and alemtuzumab refractory CLL pa-

tients treated as part of the pivotal ofa-
tumumab study, deletion of 17p did
not predict for lack of response.

Bendamustine does demonstrate
some responses in fludarabine refracto-
ry CLL patients 4. In the setting of a
CLL patient demonstrating p53 dysfun-
ction, avoiding alkylator and purine a-
nalog-based therapies in favor of alem-
tuzumab, and arguably ofatumumab 46
would allow avoiding toxicides associ-
ated with therapies that have a low ex-
pectation of efficacy.

Another debate regarding the treat-
ment of CLL patients is whether FR or
FCR should be the choice for initial
therapy. Data from the German CLL
Study Group CLL4 trial demonstrated
improved response rates and progre-
ssion-free survival, but no improve-
ment in overall survival, for FC as
compared to F as initial therapy for pa-
tients with CLL 46. Deletion 11q was the
only negative prognostic marker that
remained predictive of improved pro-
gression free survival for FC, compared
with F chemotherapy.

CONCLUSIONS

A great deal of work has led to the
identification of a large number of pro-
gnostic markers for CLL patients. Alt-
hough prognostic information will pro-
vide many insights into the biology of
CLL, the utility of this information in
clinical practice is a separate question.

The only genetic marker of prog-
nosis in CLL that provides information
of sufficient reliability and clinical im-
portance to influence treatment decisi-

ons in CLL is TP53 deletion and, to a
lesser extent, TP53 mutation. Other ge-
netic markers of prognosis, such as 11q-
and IGHYV status, provide reliable pro-
gnostic information that may help pati-
ents to plan their lives. These biomar-
kers do not provide information of
sufficient impact in the context of mo-
dern immunochemotherapy to influen-
ce treatment decisions in routine cli-
nical practice.
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IMPORTANCE OF THE CYTOGENETIC
EXAMINATION IN MONITORING THE
TREATMENT WITH TYROSINE-KINASE
INHIBITORS IN CHRONIC
MYELOGENOUS LEUKEMIA PATIENTS.
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MARIA MIHAELA DELAMARIAN?, IOANA IONITA],
DACIAN OROS?, CRISTINA GUG!, HORTENSIA IONITA!

L University of Medicine and Farmacy , Victor Babes”, Timisoara

ABSTRACT

Chronic myelogenous leukemia (CML) is a clonal disease of the hematopoietic, pluripotent stem
cell characterized by the presence of the Philadelphia chromosome (Phl) and/or the BCR/ABL
rearrangement. The common clinical evolution is triphasic: chronic phase (CP), accelerated phase (AP)
and blastic phase (BP).

Treatment with tyrosine-kinase inhibitors (TKI), Imatinib, Dasatinib, Nilotinib, in CML
patients fundamentally changed the prognosis of this disease. The monitoring of the TKI treatment is
done at hematological, cytogenetical and molecular level. The complete cytogenetic response has become
the golden standard for therapeutic response.
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INTRODUCTION

CML was the first neoplasic disease
for which genotype knowledge led to
targeted treatment. Due to a good kno-
wledge of physiopathology, clear diag-
nostic criteria, well established prog-
nosis factors and etiologic disease treat-
ment, CML serves as a model for other
types of cancer 1.

CML is a hematopoietic disease
which typically appears as benign du-
ring the chronic phase and progresses,
usually through an accelerated phase,
to the blastic, fatal phase during a 3-5
years period. CML is defined by the
presence of BCR-ABL fusion genes re-
sulting from translocation of the long
arms of the 9 and 22 chromosomes lea-
ding to the formation of the Phl chro-
mosome.

A decade has passed since the first
TKI, Imatinib Mesilat (Glivec) was in-
troduced into clinical practice. Before
Imatinib, the therapy of Philadelphia
positive CML (Ph+) included hydro-
xiurea, alpha interferon, and allogenic
transplantation of hematopoietic stem
cells. The introduction of Imatinib
which directly targets the tyrosine-ki-
nase activity of the oncogenic proteins
encoded BCR/ABL, rapidly and dra-
matically changed the CML treatment
and led to important disease manage-
ment changes 2.

Concomitantly, other TKI develo-
ped. Some of these have been tested by

clinical investigations, and two of them,
Dasatinib (Sprycel) and Nilotinib (Tasi-
gna) were registered throughout the
world for the treatment of patients with
Imatinib intolerance or resistance 3 4.

Precise definitions of the response
to TKI treatment may vary between
studies, which is why the European
Leukemia Net has developed a stan-
dard terminology to allow high accu-
racy comparisons between studies and
a standard approach of the treatment.
The complete haematologic response
(CHR) is defined by a number of pla-
telets <450 x 109/1, leukocytes <10 x
109/1, absence of immature granulo-
cytes, basophiles <5% and non-pal-
pable spleen. Cytogenetic response is
defined as the proportion of Ph+ cells
in the bone marrow: complete cytoge-
netic response (CCyR): Ph+ 0%; major
cytogenetic response (MCyR) Ph+ 1%
35%; minor cytogenetic response Ph+
36% 65%; minimal cytogenetic response
Ph+ 66% 95%; no cytogenetic response
Ph+ >95%.

The molecular response depends on
the level of BCR-ABL mRNA residual
transcript as a proportion between
BCR-ABL and the blood level of the
control gene transcript (complete
molecular response [CMR]: undetecta-
ble transcript level; major molecular
response [MMR]: transcript level <
0.10%) 5.

CASE REPORT

Patient R.I, male gender, aged 53
years, is admitted in the Haematology
Clinic of the County Hospital in Ti-
misoara, in April 2008, for the follo-
wing symptoms: asthenia, fatigue, we-
ight loss, sweating, muscle pain, early
satiety sensation. Objective clinical exa-
mination: pale teguments and mucous
membranes, hepatomegaly (+2 cm),

splenomegaly (+12 cm). Blood count:
leukocytosis with formula expanded to
myeloblast, basophilia (26%), moderate
anemia. Bone marrow Kkariotype: by
standard cytogenetic method the t (9;
22) (q34; q11) translocation resulting in
the Philadelphia 1 chromosome, the cy-
togenetic marker of chronic myeloge-
nous leukemia. Molecular biology:
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transcript Ber-Abl p210 present, tran-

script type - b3a2 = 34%.

Based upon the performed investi-
gations, the diagnosis of CML-AP is
formulated and treatment with hydro-
xiurea for two months is initiated
without achieving haematologic remi-
ssion. In June 2008, treatment with Ima-
tinib 600 mg/day is initiated. Haema-
tologic, cytogenetic and molecular mo-
nitoring of the treatment:

— At 3 months: CHR;

- At 6 months: CHR, CCyR (Ph+
clone = 0%), without MMR (Bcr-Abl
transcript = 0.25%);

— At 12 months: CHR, CCyR (Ph+
clone = 0%), without MMR (Bcr-Abl
transcript = 0.25%);

— At 18 months: CHR, MCyR (Ph+
clone = 28%), without MMR (Bcr-
Abl transcript = 0.92%). Kariotype
(Figure 1) - by standard cytogenetic
method three cellular clones are re-
vealed: one normal 46xy (58%), one
pathological 47, xy + 8 (14%), one
pathological 46, xy, Phlt (9; 22)
(934; q11) (28%). A new pathologi-
cal cellular clone must be mentio-
ned, i.e. the total 8 trisomy, which is
a typical abnormality for the acce-
lerated phase of the disease. Consi-

ST TTR YT

dering that previously, under Imati-
nib therapy, the patient reached
CCyR which is presently lost with
additional aquisition of a new pa-
thological cellular clone (+8), two
problems may be brought into dis-
cussion: the patient did not strictly
adhere to the Imatinib treatment or
there is a risk for the development
of resistance to Imatinib.

The patient correctly followed the
Imatinib treatment, nevertheless, upon
the 18 months assessment he loses the
CCyR and no MMR was achieved, for
which reason the initiation of second
generation TKI treatment is decided.
Since July 2010, treatment with dasati-
nib 100 mg/day is initiated which is
well tolerated. Haematologic, cytogene-
tic and molecular monitoring of the
treatment reveals:

— At 3 months: CHR, CCyR (Ph+
clone = 0%), MMR (Bcr-Abl tran-
script = 0.0024%);

- At 6 months: CHR, CCyR (Ph+
clone = 0%), CMR (Bcr-Abl tran-
script - negative);

— At 12 months: CHR, CCyR (Ph+
clone = 0%), CMR  (Bcr-Abl tran-
script - negative).

FIAVINP T

LLELE LU AL L TP T TEA TR P4 L Y ETS et

e itnica “ EEleE pgianlire z&_m ERipd fLiaand aki2%igd
Ere INE jeetae i e RRikBiesine fio B3B3V aaled ‘,;
Fig.1 Fig. 3 Fig. 3
CONCLUSIONS

CCy response has become the gol-
den standard for the favourable res-
ponse in CML due to its association to a
survival advantage.

The achievement of CCyR remains
the objective of TKI treatment in CML
even though the additional achieve-
ment of MMR may offer added pro-
tection against the increased risk of
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disease progression. Dasatinib induces
complete cytogenetic response and is

well tolerated by patients with Imatinib
resistance of intolerance.
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ABSTRACT

Background and objectives: The carotid intima-media thickness (IMT) is an independent
predictor of the cardiovascular events in the general population and an important marker regarding the
evaluation of subclinical vascular damage. Currently, little is known about the relationship between the
IMT and new cardiovascular events in patients with manifest arterial disease. We investigated whether
IMT is associated with cardiovascular risk in patients who already have vascular disease and
atherosclerotic risk factors.

Materials and Methods: The study was performed between 2008-2011 and included 283
patients with manifest arterial disease or atherosclerotic risk factors, aged >50 years, mean age 63%5
years, 68% men and 32% females, registered in family medicine offices from Timis County. IMT was
measured at baseline in both of the carotid arteries by high resolution ultrasound as agreed in Mannheim
consensus. Increased IMT (>0.9 mm) or the presence of the carotid atherosclerotic plaques are evidences
of subclinical vascular damage.

Results - Major vascular events were vascular death, ischaemic coronary events, or stroke.
Adjusted for age and sex, an increase in the carotid IMT of 1 SD (~0.32 mm) was associated with an
increased risk of any vascular event (Hazard Ratio-HR 1.17; 95% CI 1.04-1.30). Increasing IMT was
most strongly related to ischaemic stroke incidence (HR 1.37; 95% CI 1.16-1.58), than to myocardial
infarction incidence (HR 1.21; 95% CI, 1.04 to 1.38).

Conclusions - IMT is associated with the occurrence of new wvascular events, mostly for
ischaemic stroke, in patients with manifest arterial disease or atherosclerotic risk factors.

Keywords: Intima-media thickness, cardiovascular events, atherosclerotic risk factors, stroke.
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INTRODUCTION

The carotid arteries are among the
vessels that are prone to developing o-
vert atherosclerotic lesions in the pre-
sence of the risk factors such as cigare-
tte smoking and hypertension.

The carotid intima-media thickness
(IMT) is an independent predictor of
the cardiovascular events in the general
population and an important marker
regarding the evaluation of the subcli-
nical vascular damage 1 2. Its use relies
on its ability to predict future clinical
cardiovascular end points 3 4.

It has been shown that with high
resolution two - dimensional ultraso-
und, the vessel wall characteristics of
the carotid arteries can be assessed in
an effective and accurate way at large-
scale. This technique facilitates the eva-
luation of the lumen diameter, the in-
tima-media thickness, the presence and
extent of the plaques of the carotid ar-

teries > 6. The increased IMT reflects the
atherosclerotic vessel wall disease in o-
ther arteries that are at high risk of a-
therosclerosis, such as the coronary ar-
teries, the abdominal aorta, and the ar-
teries of lower extremities 7.8 9.

The widespread clinical applicati-
on of the B-mode ultrasound measure-
ment of the IMT for stratifying the car-
diovascular risk in the primary preven-
tion is due to the epidemiological evi-
dence that the increased IMT is a wo-
rthwhile predictor of subsequent coro-
nary heart disease (CHD) and stroke,
the two leading causes of the cardio-
vascular death 8 9. A growing number
of studies and clinical trials used the
IMT as an early marker of systemic
atherosclerosis ¢. Good-quality images
of the common carotid arteries are easy
to obtain and the IMT can be reliably
measured in nearly all subjects.

AIM AND OBJECTIVES

Our main objective was to investi-
gate the association of the carotid IMT
with the occurrence of new vascular e-
vents as myocardial infarction, stroke,
peripheral arterial disease and cardio-
vascular death in adult patients at high

risk, presenting clinically manifest arte-
rial disease.

We aimed to study the association
between the carotid IMT, ankle-bra-
chial index (ABI) and lower extremity
arterial atherosclerosis.

MATERIAL AND METHODS

The study enrolled between 2008-
2011 patients from 6 family medicine
offices of Timis County. The average
follow-up time was 34+6 months.

The initial study population consis-
ted of 658 patients, aged >50 years,
who were investigated by medical his-
tory, physical examination, vital signs,
ECG, biochemistry, echocardiography,
IMT and ABI measurement. Written
and informed consent was obtained

from all participants. Of these, only 283
patients presented manifest arterial di-
sease, which included cerebral, coro-
nary, peripheral arterial disease, renal
artery stenosis, abdominal aortic aneu-
rysm, and were validated for the study.

Cardiovascular Risk Factors and

Events

The patients were evaluated in
terms of cardiovascular risk factors and
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cardiovascular events, current medica-
tions, demographic and anthropome-
tric data (weight, height, body mass
index-BMI, body surface area-BSA).
The assessment was made considering
age, sex, smoking habits, glucose tole-
rance, systolic and diastolic blood pre-
ssure, total, high- and low-density li-
poprotein cholesterol. The body mass
index was calculated as weight to he-
ight squared. The obesity was defined
as BMI=30 kg/m?2. The abdominal obe-
sity was defined according to the Na-
tional Cholesterol Education Program
Adult Treatment Panel III (NCEP-ATP
III) guide as abdominal circumference
> 88 cm in women and > 102 cm in
men.

All participants underwent a com-
plete vascular screening including labo-
ratory analysis, a 12-lead electrocardio-
gram and echocardiography at the time
of enrolment to verify the study inclu-
sion criteria. The using of current medi-
cation, alcohol intake, actually or past
cigarette smoking behaviour were re-
ported by the patients in the medical
history. The blood pressure was measu-
red in supine position at the right bra-
chial artery using a random-zero sphy-
gmomanometer.

The average of two measurements,
separated by a count of the pulse rate,
obtained at two different visits, was u-
sed in the study. Hypertension was de-
fined as a systolic blood pressure > 140
mmHg or a diastolic blood pressure >
90 mmHg or the current use of antihy-
pertensive drugs for the indication of
hypertension.

For the blood chemistry we used a
CardioChek-PA analyzer with PTS-Pa-
nels test strips. The blood samples were
collected after an overnight fast (fasting
was defined as a self-reported interval
of >12 hours since the last intake of
food) and were drawn for glucose, total
cholesterol, HDL-cholesterol, LDL-cho-
lesterol, triglycerides and ketones. To-

tal cholesterol > 200 mg/dl and trigly-
ceride levels > 150 mg/dl were consi-
dered as dyslipidemia. Diabetes melli-
tus was considered to be present when
a subject was currently receiving oral
antidiabetic drugs or insulin treatment
or had a fasting blood glucose level >
126 mg/dl. The echocardiographic stu-
dies were performed in lateral decubi-
tus position with a Sonoscape SSI-8000
Ultrasound system. The LV internal di-
mension, septal and posterior wall thi-
ckness were measured according to the
American Society of Echocardiography.
The LV ejection fraction was calculated
according to the Simpson method. The
LV mass was calculated according to
the Devereux formula and was indexed
to the body surface area. The LV hy-
pertrophy was considered present
when LV mass index (LVMI) was >125
g/m2 in men or >110 g/m2 in women.
The relative wall thickness (RWT) was
calculated as: (septal wall thickness +
posterior wall thickness)/LV internal
dimension in diastole. Increased RWT
was present when this ratio was >0.43.

Ultrasonography of the Carotid
Arteries

The intima-media thickness (IMT)
was measured at baseline in both ca-
rotid arteries, as agreed in the Mann-
heim consensus (10), with a Sonoscape
SSI-8000 high-resolution ultrasonogra-
phy system, equipped with a 10-Mhz li-
near array transducer. The transducer
aperture was 46 mm. The carotid arte-
rial scanning was performed by a certi-
fied sonographer. The subjects were e-
xamined in a supine position with the
head turned 45° from the side being
scanned (Fig.1).

On a longitudinal two-dimensional
ultrasound image of the carotid artery,
the near and the far walls of the carotid
artery are displayed as two bright
white lines separated by a hypoechoge-
nic space 5 10. The distance from the
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leading edge of the first bright line of
the far wall (lumen-intima inter-face) to
the leading edge of the second bright
line (media-adventitia interface) indica-
tes the intima-media thickness ¢ 10. The

studies have indicated that the pos-
terior (far) wall intima-media thi-
ckness as seen with ultrasound truly
reflects the anatomic intima-media la-

yer 10,12,

Fig.1. Angles used for intima-media thickness measurement:

a. transversal; b. longitudinal

PROF . DR AKDELEANU £
1332154
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Fig.2. Ultrasound measurement technique of the

intima media thickness (IMT)

When an optimal longitudinal ima-
ge was obtained, it was frozen on the R
wave of the ECG and stored on the sys-
tem hard-disk. This procedure was re-
peated three times for both sides. The
intima-media thickness was calculated
online by built-in software of the ultra-
sound system (Fig.2). The mean IMT
was calculated for the 6 measurements
sites in each patient.

Indicators of Atherosclerosis

The presence of atherosclerosis of
the lower extremities arteries was
evaluated by measuring the systolic

blood pressure level of the posterior
tibial artery and the pedal artery (Fig.3)
at both left and right sides with an 8
MHz continuous-wave Doppler probe
and a sphygmomanometer 5. The same
test was performed at the brachial
arteries.

For the calculation of the ankle-
brachial index, we used the highest va-
lues obtained. The ratio of the systolic
blood pressure at the ankle to the sys-
tolic blood pressure at the arm (ankle-
brachial index-ABI) was calculated for
each leg, being used the lowest ABI of
either leg. In patients with leg pain du-
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ring walking and having a normal res-
ting ABI, we used an exercise test to
settle the diagnosis. The lower extremi-
ty arterial disease was considered pre-
sent when the resting ABI was <0.90 or
when post exercise the ABI decreased
at least in one leg with >20% (15).

The carotid color Doppler scanning
was performed to detect the hemody-
namic severity of the carotid artery ste-
nosis. An artery lumen stenosis of more
than 50% of the cross-sectional diame-
ter was considered significant 4 11. The
abdominal aortic aneurysm, measured
with ultrasound, was defined as a dis-
tal anteroposterior diameter > 3 cm.
The renal artery stenosis, measured
with angiography, was defined as a di-
ameter reduction of > 50% in at least
one side 15. The events of interest du-
ring the follow-up period were ische-
mic stroke, coronary ischemic events
and vascular death. Hospitalization or
outpatient discharge letters and results
of relevant laboratory and radiology

Q) Ooppier uttrasound
amplifies the sound
of arterial blood flow

/ s
FALS /

{7/ @ Sound ot antedial
S lood flow

located in ankle

examinations were collected from the
patients who recorded different events.

Statistical analysis
The data analysis included:

— Cox proportional hazards, perfor-
med to estimate the hazard ratios
(HRs), with 95% confidence inter-
vals (Cls), for the occurrence of new
vascular events associated with an
increase of 1 SD of IMT (~0.32 mm).
The association of IMT and vascular
events was adjusted for age and
sex.

— The association between the carotid
IMT and the ABI was evaluated by
linear regression analysis, adjusted
for age and sex.

— The student t test was used for
comparing two groups; P values <
0.05 were considered statistically
significant.

— The calculations were performed u-
sing the statistical software package
Statcalc Epi-Info Version 6.

in the brachial artery

/
AN >
8 i
SN\ A

Piessure recorded
i1 arteries of the ankle

/| afser oach artorial flow

b lecated

Fig.3. Technique for measuring blood pressure with Doppler probe.

| RESULTS

Of the 625 patients with complete
clinical and laboratory data, only 283
(45%) presented the study inclusion
criteria and were considered eligible for
the study. The mean age of the study

group was 6315 years. A number of 192
(68%) were men and a number of 91
(32%) were females. Baseline characte-
ristics of the study group are presented
in Table I and Table II.
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Tabel 1 Characteristics of the study patients depending on the ongoing disease:

Characteristics :rt:)lgl}:: ‘IAII-;g‘ Stroke or PAD CAS AAA RAS Sr‘::l Zggrlll:
(n=283) (n=145) TIA (n=94) (n=91) (n=15) (n=24) (n=5) (n=55)
SBP (mmHg) 15022 14521 155+23 151+19 | 149420 | 153+21 | 157#21 160+21
DBP (mmHg) 91+12 8610 9611 88+9 90+11 93+12 97+10 98+11
Gender (male %) 68 74 67 63 65 80 66 75
Age (years) 635 608 653 635 653 662 60+4 655
BMI (kg/m?) 27.5+4.5 28.2+5.1 27.4+4.4 26.6+4 27.2+5 27+4.2 26.5+4 28.5+4
Total Cholesterol (mg/dl) 205421 195424 220£22 225427 | 215+19 | 212422 | 190421 231422
HDL-Cholesterol (mg/dl) 4348 4247 40+6 417 44+6 4615 5247 41+4
LDL-Cholesterol (mg/dl) 137+14 128+11 144+13 145+12 | 139£10 | 13511 | 125£12 151+14
Triglycerides (mg/dl) 150+18 165421 137£18 172420 | 138417 | 155421 | 17522 173421
DM (%) 21 15 29 27 21 9 31 28
Smokers (%) 39 29 35 57 33 51 45 47
Ex-smokers (%) 76 74 75 86 72 33 71 88
Mean IMT (mm) 0.98+0.35 0.93 1.05 1.03 1.05 1.06 0.98 111
ABI (mean) 0.93+0.24 1.17 0.84 0.76 0.85 0.83 0.95 0.74

IHD= ischemic heart disease; TIA= transient ischemic attack; PAD= peripheral arterial disease; CAS= carotid
artery stenosis; AAA= abdominal aortic aneurysm; RAS= renal artery stenosis; SBP= systolic blood pressure;
DBP= diastolic blood pressure; BMI= body mass index; DM= diabetes mellitus; IMT= intima-media thickness;
ABI= ankle-brachial index.

Tabel 2 Differences between the study groups with normal and increased IMT

c Total study group IMT>0.9 IMT<0.9
Characteristics (n=283) (n=166) (n=117) P value
SBP (mmHg) 15022 155421 145423 0.001
DBP (mmHg) 91412 96+10 86+11 0.001
Gender (male %) 68 74 67 <0.001
Age (years) 63+5 65+8 60£3 <0.001
BMI (kg/m?) 27.5+4.5 28.245.1 27.4+44 0.01
Total Cholesterol (mg/dl) 205421 209424 199422 0.01
HDL-Cholesterol (mg/dl) 43+8 4017 42+6 0.01
LDL-Cholesterol (mg/dl) 137+14 141+15 133412 0.01
Triglycerides (mg/dl) 15018 155421 14718 0.02
Diabetes Mellitus (%) 21 25 17 0.001
Smokers (%) 39 51 32 <0.001
Ex-smokers (%) 76 88 63 <0.001
ABI (mean) 0.93+0.24 0.84 1.05 <0.001
Tabel 3 Cardiovascular diseases present at the study population
Nr.crt. Vascular disease Nr. of patients Percentage (%)
1. Ischemic heart disease 145 51.2
2. Stroke or TIA 94 33.2
3. Peripheral artery disease 91 321
4. Abdominal aortic aneurysm 24 8.5
5. Carotid artery stenosis 15 53
6. Renal artery stenosis 5 1.8
7. Concomitent diseases 55 194
The vascular diseases of the study be seen that most of the patients had an
group are presented in Table III. It can ischemic heart disease (51.2%), stroke
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or TIA (33.2%) and peripheral arterial
disease (32.1%). A number of 55 (19.4%)

patients presented two or more conco-
mitant cardiovascular diseases.

Nr. of patients

Peripheral  Abdominal
artery aortic
disease AnLUIysan

Swoke
or TIA

Ischemic
Iueart
disease

|

Renal
arteary
stenosts

‘Conroumitent
diseases

Caretid
artery
stenosis

Fig.4. Cardiovascular diseases present at the study population

The values obtained from the mea-
suring of IMT ranged from 0.41 to 3.89
mm, with a mean of 0.98 mm (SD 0.32
mm). The IMT was considered incre-
ased when it exceeded 0.9 mm. A value
of IMT>2 mm, measured at one of the
six measurement sites, was considered

to reflect a plaque and it was incor-
porated in the IMT value.

Of the 283 patients who presented
the study inclusion criteria, 166 (58.7%)
of them showed increased IMT values
while 117 (41.3%) had normal values

(Fig. 5).

Total IMT=0.9

¥

IMT=<0.9

Fig.5. Distribution of the study population according to the IMT values

Nr. of patients

05 06 07 08 09 1.0 1,1 1,2 1,3 14 1,5 1,6 1,7 1,8 1,9>2.0
IMT (mm)

Fig.6. Values of IMT at the study population
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Incidence of Stroke and Myocardial Infarc-
tion in the study group

During a median follow-up of 3446
months, 42 patients experienced a new
vascular event, of whom, 24 (57%) pre-
sented a myocardial infarction and 12
(28.5%) had a stroke; 15 (35.7%) pati-
ents died of a vascular cause.

The Hazard Ratios of the different
vascular events are given for 1 SD in-
crease in the IMT (Table IV). Adjusted
for age and sex, an increase in the caro-
tid IMT of 1 SD (~0.32 mm) was asso-
ciated with an increased risk of any

vascular event (Hazard Ratio-HR 1. 17;
95% CI 1. 04 - 1. 30).

When the vascular events were se-
parated into ischemic stroke and ische-
mic coronary events, the increasing
IMT was most strongly related to ische-
mic stroke incidence (HR 1. 37; 95% CI
1. 16-1. 58), than to myocardial infarc-
tion incidence (HR 1. 21; 95% CI, 1. 04
to 1. 38).

Because of the limited number of
patients with an abdominal aortic ane-
urysm, renal artery stenosis or carotid
artery stenosis, no separate analyses
were done for them.

Tabel 4 Relation between IMT and cardiovascular events

Nr. of events (%) IMT > 0.9 IMT < 0.9 Hazard Ratio* Conﬁde(!;l;;o)l nterval
Total events 42 (100%) 26 16 117 1.04-1.30
Vascular death 15 (35.7%) 9 6 1.11 0.93-1.29
Stroke or TIA 12 (28.5%) 8 4 1.37 1.16-1.58
Myocardial infarction 24 (57%) 15 9 1.21 1.04-1.38

*Hazard Ratio adjusted for age and sex.

HNr of events ®IMT=0.9 “IMT<0.9 = Hazard Ratio

6
16 15
;. |

Total events

Vascular death

Stroke or TIA

Myocardial
infarction

Fig.6. Values of IMT at the study population

The relation between Intima-Media

Thickness and Ankle-Brachial Index

The values obtained from measu-
ring the AB index ranged from 0. 42 to
1. 53, with a mean of 0. 93. The linear
regression analysis showed a signifi-
cant inverse association between IMT
and ABI (Table V).

The age- and sex-adjusted results
indicated that an increase of 0.1 mm in
the IMT was associated with a mean
reduction of the AB index of 0.039 (95%
CI: 0.028 to 0.051), slightly more pro-
nounced in men than in women. A gra-
dual decrease of the AB index was
observed with increasing levels of the
IMT (Fig.8).
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Tabel 5 Relations between IMT, ABI and PAD

Peripheral artery disease
Intima-media thickness Ankle-brachial index
N=97 %
0.61-0.70 11 6 6.2
0.71-0.80 1.08 4 41
0.81-0.90 1.05 6 6.2
0.91-1 1.01 19 19.6
1.01-1.10 0.95 17 17.5
1.11-1.20 0.88 19 19.6
1.21-1.30 0.82 12 12.4
1.31-1.40 0.75 8 8.2
1.41-1.50 0.68 6 6.2
1,2
1.1
1 L [ e R
0.9 — —
E. 0.8 — —
0.7 — —
0.6 — —
0.5 — —
0.4 S _— —
0.61-0.70 0.71-0.50 0.51-0.90 0.91-1 101-1.1 LI1-L2 12013 13114 L4LLS
IMT

Fig.8. Relation between intima-media thickness and ankle-brachial index

DISCUSSIONS

52

Our study shows that the carotid
IMT is a marker of the increased car-
diovascular risk in the patients who al-
ready have manifestations of vascular
disease. The increased IMT was associ-
ated with increased cardiovascular and
total mortality risk. The use of this pa-
rameter may improve the identification
of the patients at high cardiovascular
risk.

The patients have been followed for
cardiovascular events since the mo-
ment they entered the study and al-
though the number of events (vascular
death, myocardial infarction, or stroke)
currently was small, it showed a signi-
ficantly increased risk of cardiovascular
events 11,1213, Our findings indicate that
the association of the IMT with the car-
diovascular risk also applies to high-

risk populations. We found a stronger
relation of the IMT with stroke (HR 1.
37;95% CI 1. 16 - 1. 58), than with myo-
cardial infarction (HR 1. 21; 95% CI, 1.
04 to 1. 38) 14.

Our results in an elderly subjects
based population indicate that a gra-
dual increase in the carotid IMT is asso-
ciated with a steady reduction of the
AB index, in particular in men and less
pronounced in women and demonstra-
te that the IMT may reflect generalized
atherosclerosis 2 4. The results from the
present study suggest that a carotid
IMT >0.90 mm may be a good predictor
of the lower extremity arterial disease 2
15, A relation of the IMT with new vas-
cular events in patients with manifest
arterial disease justifies its use as an
endpoint also in this population 3. O-
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ther criteria, notably the potential for by treatment, need to be further docu-
regression or stabilization of the IMT mented.
| CONCLUSIONS

The carotid IMT has proved to be strongly related to ischemic stroke inci-
an important epidemiologic marker of dence (HR 1. 37; 95% CI 1. 16-1. 58),
atherosclerosis and a strong predictor than to myocardial infarction incidence
of future cardiovascular events in pati- (HR 1. 21; 95% CI, 1. 04 to 1. 38). The
ents at high risk and justifies its use as study showed a significant inverse a-
an endpoint in this population. In our ssociation between the carotid IMT and
study a positive history of major car- the AB index. Our results demonstrate
diovascular events (stroke, angina pec- that an increased IMT is a good pre-
toris, myocardial infarction, or inter- dictor of lower extremity arterial di-
mittent claudication) was significantly sease and of general atherosclerosis
associated with an increased carotid with the advantages of a quick, cheap,
IMT. The increased IMT was more and noninvasive assessment.
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ABSTRACT

The aim of this paper is to point out the wvalue of color ultrasonographical cervical
lymphadenopathy examination Doppler in the differentiation of malignity from benign reactivity.

We used a statistic retrospective method to evaluate the results obtained after the examination of
64 patients diagnosed with oral cavity pathology and lymphadenopathy with Doppler color
ultrasonography methods.

All the color Doppler ultrasonographic examined lymph nodes showed the specific reactive or
malignant criteria which made the assessment of oral cavity pathology possible.

The color Doppler ultrasonographic examination is the method of choice in daily practice for
differentiation of malignity from benign reactivity in cervical lymphadenopathies.

Key words: oral cavity pathology, cervical lymphadenopathy, color Doppler ultrasonography,
malign characteristics, inflammatory characteristics.
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INTRODUCTION

As a general rule, by infectious
lymphatic spread or by granulomatous
or tumoral infiltration, cervical lymph-
adenopathies are common marks, in
daily practice, for diagnosing, evalua-
tion and staging of oral cavity patholo-
gy 1,2

The ultrasonographic examinati-
on of superficial lymphadenopathies
can detect the morphologic and volu-
me changes from the local limph nodes
as a common result of any related ana-
tomic pathologies 2 3.

The sonomorphologic data: dia-
meters, shape, contour, the presence or
absence of an echogenic center allowed

the diagnosis of a lymphadenopathy,
but can not differentiate the malig-
nancy from reactive benignity 25.

The color Doppler ultrasonogra-
phy identifies the intranodal angioar-
chitecture and by the accurate detec-
tion of malignant modifications can a-
sses the etiology of local lymphadeno-
pathies and as a result the pathology of
related anatomic structures 4.

There where described 4 criteri-
ons of intranodal angioarchitectural
malignant modification: focal absence
of perfusion, aberrant course of central
vessels, displacement of intranodal ve-
ssels, subcapsular vessels 4.

AIM

The aim of this paper is to point
out the value of color Doppler ultra-
sonographic cervical lymphadenopathy
examination in the differentiation of

malignity from benign reactivity and to
underline the ability of this method, in
daily practice for diagnosing, evaluate-
on and staging of oral cavity pathology.

MATERIALS AND METHODS

Color Doppler ultrasonography
was performed in cervical lymphade-
nopathies of 64 patients with oral ca-
vity pathology clinically and biologi-
cally assessed and in cases of malignant
diseases even with histopathological
attestation. Each lymph node was com-
pletely assessed with 7.5 MHz linear-
array transducer in order to detect

+0:45:03
. o

initially the sonomorphologic data:
diameters, shape, contour, the presence
or absence of an echogenic center and
then to identify by color Doppler the
intranodal angioarchitectural criteria of
malignancy: focal absence of perfusion,
aberrant course of central vessels, dis-
placement of intranodal vessels, subca-
psular vessels.

Fig.1 Sonomophological data of a cervical reactive  Fig. 2 The color Doppler exam of the same reactive cervical
lymphadenopathy lymphadenopathy assessed an reactive type of angioarchitecture with no
malignancy criteria detected
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Fig.3 Onomorphological data in a cervical malignant Fig.4 The color Doppler exam of the same lymph node show
lymphadenopathy with the characteristic absence of the the displacement of intranodal vessels, an accurate criterion og
ecogenic center. malignancy

RESULTS

The color Doppler ultrasonogra-
phic cervical lymphadenopathy exam
de-tected 22 cases of malignant lym-

pha-denopathies and 42 cases of reac-
tive lymphadenopathies

Table 1 The oral cavity pathology associated with cervical lymphadenopathy

Oral cavity pathology Number of cases
Malignant lymphadenopathies: 22
- carcinoma of the oropharynx 8
- carcinoma of the floor the mouth 4
- carcinoma of the salivary glands 3
- carcinoma of the tongue 2
- malignant Hodgkin limfoma

- mixt celularity 2

- nodular sclerosis 2

- limphocitic depletion 1
Reactive lymphadenopathies: 42
- viral parotidites 8
- tonsilites 14
- vestibular abcesses 8
- acute pharingites 10
- citomegalic inclusion disease 2

The sonomorphologic data iden-
tifies 46 lymph nodes with measures
between 10-20 mm and only 18 lymph
nodes with measures between 20-30
mm. The oval shape was found in 46
cervical lymph nodes and the round
shape in 18 lymph nodes. The lymph
nodes contour was sharp in every cer-
vical limph nodes examed and the eco-
genic center was present in 42 cases
and in the rest of 22 cases was absent.

The color Doppler ultrasonogra-
phy points out that all the malignant
limph nodes showed at least one cri-

terion of malignancy in the assessment
of the intranodal angioarchitecture.

Focal absence of perfusion and
subcapsular vessels were the criteria
more frequently seen - 12 cases - and
which were correlated with the absence
of ecogenic center and with the pre-
sence of histopathologic alteration like
necrosis or arteriovenous shunts indu-
ced by central malignant lymph node
infiltration. Displacement of intranodal
vessels was present in 7 cases and in
only 3 cases it was identified aberrant
course of central vessels.
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Table 2 Sonomorphologic data of cervical lymphadenopathies

Number of cases

Sonomorfological parameters

Length: <10 mm.

10-20 mm. 46
20-30 mm. 18
Width: <10 mm.
10-20 mm. 44
20-30 mm. 18
Thickness: <10 mm.
10-20 mm. 44
20-30 mm. 18
Shape: round 18
oval 46
Contour: sharp 64
blur
Echogenic center: present 42
absent 22

Table 3 Color Doppler intranodal angioarchitectural criteria of malignancy

Malignancy criteria

Number of cases

Focal absence of perfusion 12
Aberrant course of central vessels 3
Displacement of intranodal vessels

Subcapsular vessels 12

There were, in this way, identified
2 simultaneous criteria of malignancy
in 12 cases, 3 simultaneous criteria of
malignancy in 7 cases and only one cri-
terion in 3 cases.

There weren’t identified 4 simul-
taneous criteria of malignancy in any
cases.

None of the cervical lymph node
e-xamed from the 42 cases of non-
malignant oral cavity pathology identi-
fied any of the malignancy criteria. This
reactive lymphadenopathy had an un-
modified angioarchitecture with sharp
and straight vessels and no subcapsular
vessels.

Table 4 Number of color Doppler ultrasonographic malignancy criteria

Number of present criteria

Number of cases

One criterion

3

Two criteria

12

Three criteria

Four criteria

CONCLUSIONS

Since the imaging methods crite-
ria for cervical lymphadenopathy dia-
gnosis are size and architecture, color

Doppler ultrasonography introduce in-
tranodal angioarchitectural criteria
with great importance not only in de-
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differentiation.

tection but also in mlign versus reactive

The color Doppler ultrasonogra-
phy intranodal angioarchitectural cri-
teria helps diagnose and differentiate
cervical lymphadenopathies with small
size not only those detected by size
imaging criteria. Due to possible diffe-
rentiation of malignity from benign

reactivity The color Doppler ultrasono-
graphic cervical lymphadenopathy e-
xam is the method of choice in daily
practice for diagnosing, evaluation and
staging of oral cavity pathology.

All these facts reveal the ability of
ultrasonographic cervical lymph node
examination in the assessment of oral
cavity health.

REFERENCES

1. Vasile L., Safta M., Urtild E., Raica M., Lazar E;
Probleme de diagnostic in formatiunile tumo-
rale latero-cervicale; Editura Mirton; Timisoara

1999

2. Watt L; Disorders of the lymphoreticular system
and other haemopoietic disorders in SUTTON
D.; A textbook of radiology and imaging Fifth
edition; Churchill Livingstone; Edinburgh, Lon-
don, Madrid, Melbourne, New York and Tokyo

1993; part 1 Bones and joints; pag. 189-218

3. Fultz PJ.,, Feins R.H., Strang ].G., Wandtke J.C,,
Johnstone D.W., Watson T.]., Gottlieb R.H., Voci

S.L., Rubens D.J.; Detection and diagnosis of
nonpalpable supraclavicular lymph nodes in
lung cancer at CT and US in Radiology Volume
222, Number 1; January 2002; pag. 245-251
Tschammler A. Ott G. Schang T., Seelbach-
Goebel B., Schwager K., Hahn D.; Lymphadeno-
pathy: differentiation of benign from malignant
disease-color Doppler US assessment of intrano-
dal angioarchitecture in Radiology Volume 208,
Number 1; July 1998; pag. 117-123

Medicine in Evolution Volume XVIII, No.1, 2012

59



BISPHOSPHONATE - RELATED
OSTEONECROSIS

OF THE JAWS -

A CASE SERIES REVIEW

CRISTIAN VLADAN?, OCTAVIAN DINCA?,
MIHAI BOGDAN BUCUR? TIBERIU NITA?1,
ALEXANDRU BUCUR!

L Carol Davila University of Medicine and Pharmacy Bucharest, School of Dentistry,
Department of Oro-Maxillo-Facial Surgery

2 Carol Davila University of Medicine and Pharmacy Bucharest, School of Dentistry,
Department of Oral Implantology

ABSTRACT

Oral bisphosphonates are known to have potentially profound effects on oral health.

A review of the evidence supporting answers to key clinical questions is necessary to assist
surgeons in the care of their patients who are receiving oral bisphosphonates.

Emerging evidence after reviewing of 12 consecutive patients supports clinical decisions in favor
of the oral and maxillofacial surgery patient taking oral bisphosphonates.
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INTRODUCTION

In late 90's, alendronate (Fosa-
max; Merck & Co) was proposed for
the prevention and treatment of post-
menopausal osteoporosis and for treat-
ment of corticosteroid-induced osteo-
porosis in men and women and for
osteoporosis in men 1. The efficacy of
bisphosphonates in controlling bone
fractures in osteoporotic patients cou-
pled with a relatively low level of to-
xicity and adverse events resulted in a
widespread use of these medications in
endocrinology 2. Furthermore, intrave-
nous bisphosphonates were used by
specialists to those patients who could
not tolerate the oral preparations, es-
pecially in refractory osteoporotic dise-
ase 3.

The first cases of bisphosphonate
related osteonecrosis of the jaws
(BRON]J) associated with the use of
these nitrogen-containing oral bisphos-
phonates were presented by Ruggiero
et al in 20034. Only a small number

from their original series of cases of os-
teonecrosis were associated with treat-
ment for osteoporosis with oral bi-
sphosphonates, observation confirmed
by many subsequent studies 5. Alt-
hough the association between medica-
tion use and osteonecrosis is establi-
shed, the extent to which osteonecrosis
is attributable to the use of oral bi-
sphosphonates is by no means as clear
as it is with iv. bisphosphonates ®.
With the background level of osteone-
crosis in the nonbisphosphonate popu-
lation, the epidemiologic assessment of
risk in the oral bisphosphonate popula-
tion remains an important but incom-
plete task.

We will now report our findings
in 12 consecutive patients not previou-
sly reported. We will examine one case
in detail.

We will then conclude with reco-
mmendations for evaluation and treat-
ment based upon our experience.

MATERIALS AND METHODS

The patient population consisted
of 12 consecutive patients evaluated in
the Oro-Maxillo-Facial Surgery Depart-
ment. The data were collected from a
chart review, and measures were taken

to preserve patient anonymity. A sus-
pected diagnosis of BRON] was based
on symptoms noted in the chart. Treat-
ment intervention was that which was
recorded in the chart.

RESULTS

This series involved twelve wo-
men. The average age of the 12 patients
was 63 years (range: 53-72 years).

The average duration of sym-
ptoms prior to diagnosis was 9 months
(range: 2-15 months). Three patients re-
sponded surgical treatment, but were
not seen in follow-up to confirm lasting
positive response. Of those nine pa-
tients seen at follow-up, three were he-

aled and have no clinical evidence of
exposed bone (one of them is described
later), two have exposed bone, are a-
symptomatic and have no evidence of
infection, two have exposed bone, with
pain and clinical evidence of infection,
one have exposed necrotic bone exten-
ding beyond the region of alveolar
bone, with pain and infection, and one
have pathologic mandible fracture and
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extraoral fistula and was considered a
treatment failure. Seven patients were
treated with alendronate (10 mg daily).

Three were treated with risedronate (35
mg weekly), two with ibandronate (150
mg monthly).

CASE REPORT

In August 2009, a 59-year-old wo-
man was referred for oro-maxillo-facial
examination by her treating dentist.
The patient’s chief complaint was the
presence of an open wound and so-
reness at the extraction site performed
10 weeks ago by her dentist. Two
weeks ago, she called up the family
doctor for persistent diffuse pain that
followed the tooth extraction. She star-
ted a treatment with Amoxicilin with
clavulanic acid. The patient’s medical
history revealed that she was being tre-
ated for moderate osteoporosis, con-
firmed by endocrinologist by DEXA
scanning.

She also had chronic obstructive
bronchopneumopathy, premature atrial
beats, hypertension and duodenal ul-
cer. The patient had no known drug
allergies. Her medications included
alendronate sodium (10 mg daily) (sin-

ce august 2005), vitamin D3 and calci-
um, theophylline and metoprolol.

Clinical examination that reve-
aled subtotal edentulism with no pros-
thodontic replacement, chronic margi-
nal parodontopathy and a poor oral hy-
giene level. Inspection revealed denu-
ded osseous tissue on the left mandible,
where the tooth extraction was perfor-
med 8 weeks ago (Figure 1).

Serous discharge and erythema
was noticed. X-ray showed no fractu-
red tooth root debris or alveolar bone at
extraction site and no signs of other
osseous abnormalities. Aswab from al-
veolar wound was sent to bacteriology
testing which revealed the majority of
bacteria was Arcanobacterium haemo-
lyticum.

The peripheral blood test sho-
wed slight leucocytosis and accelerated
blood sedimentation rate value.

d

Fig.1 Mandibular bone exposure in ~ Fig.2 Remove of bone sequestrum Fig.3 Clinical aspect 16 months

patient undergoing treatment with
alendronate

Simultaneously, the directed an-
tibiotic therapy was applied according
to the antibiogram against Arcanobac-
terium haemolyticum - Clindamycin
300 mg every 12 hours. The patient was

after sequestrectomy

released from the hospital with a re-
commendation to perform good oral
hygiene and every day control visits at
the out-patient service.
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She returned daily during the fo-
llowing ten days for check-up. By the
end of that period, we allowed the pa-
tient to monitor the site and return for
intermittent follow-up appointments.
We saw her two times during the fo-
llowing four-week period and perfor-
med gentle debridement procedures at
each visit.

In late October 2009, we recove-
red a 2 x 0.5 x 0.3 centimeters piece of
bone sequestrum from the tooth ex-
traction site while debriding the area

(Figure 2) and submitted the excised
necrotic tissue for histopathologic ana-
lysis. Microscopy revealed a decalcified
section of nonviable bone with lacunae
devoid of osteocytes, inflammatory
cells and bacteria. These findings sus-
tained the microscopic diagnosis of
osteonecrosis.

The postoperative healing pro-
ceeded uneventfully after sequestrec-
tomy and in february 2011 there had
been no recurrence of the lesion (Figure
3).

DISCUSSIONS

Our current series of 12 new pa-
tients have resulted in the following
findings. Exposed devitalized bone is
the hallmark of osteonecrosis of the
jaws. Most cases of bisphosphonate os-
teo-necrosis of the jaws occurs after
woun-ding of the bone, such as tooth
removal; however, spontaneous cases
of bisphosphonate-related osteo-necro-
sis have been recognized and docu-
mented 7. The process is more common
in the mandible, but the maxilla can be
affected. Inflammation and infection
are noted in advanced cases and are the
more significant reasons for the sym-
ptomatic features of BRON]J. Pathologic
fracture, oral or cutaneous fistula for-
mation can occur in advanced cases of
BRONJ.

The risk of developing BRON]J asso-
ciated with oral bisphosphonates incre-
ased when the duration of therapy ex-
ceeded 3 years 8. No information is a-
vailable to suggest that monthly dosing
of oral bisphosphonates (ibandronate
or risedronate) is associated with either
an elevated or reduced risk of BRON]
compared with weekly dosing regi-
mens.

The treatment objectives for pati-
ents with BRON]J are to eliminate pain,
control infection of the soft and hard

tissue, and minimize the progression or
occurrence of bone necrosis % 0. These
patients respond less predictably to the
established surgical treatment algo-
rithms for osteomyelitis or osteoradio-
necrosis.

Surgical debridement has been va-
riably effective in eradicating the ne-
crotic bone. It could be difficult to ob-
tain a surgical margin with viable blee-
ding bone, therefore, surgical treatment
should be delayed if possible and re-
served for those cases with well-defi-
ned sequestrum. Areas of necrotic bone
that are a constant source of soft-tissue
irritation should be removed or recon-
toured without exposure of additional
bone.

Patients benefit from the use of oral
antimicrobial rinses combined with an-
tibiotic therapy. The antibiotic regimen
should be adjusted accordingly to the
isolated microbes on cultures. Noted
that microbial cultures have not consis-
tently identified specific pathogens re-
lated to bisphosphonate-related oste-
onecrosis of the jaws 11,12,

Discontinuation of oral bisphospho-
nate therapy in patients with BRON]J
can result in either spontaneous seque-
stration or resolution after debridement
surgery 13. If systemic conditions per-
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mit, it was suggested that modification
of oral bisphosphonate therapy should
be done in consultation with the tre-
ating endocrinologist and the patient 4.
However, long-term, prospective stu-
dies are also required to establish the

efficacy of drug holidays in reducing
the risk of BRONJ for these patients.
The efficacy of using a systemic marker
of bone turn-over to assess the risk of
developing jaw necrosis in patients at
risk requires additional research 5.

CONCLUSIONS

The earliest manifestation of
BRON]J can be difficult to recognize
clinically and radiographically. The e-
fficacy of using bone marker turnover
assays to assess potential risk for
BRON] are currently lacking.

The recognition of this entity needs
to be emphasized as this helps in esta-

blishing diagnosis, to assess prognosis
and to aid in selection of a rational a-
pproach to therapy. Many of the causes
of BRON]J could be avoided by pro-
viding good health facilities, the failure
of which ultimately lead to the tre-
mendous cost as these patients need
long-time treatment.
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ABSTRACT

The endoscopic technique opens new horizons in the field of salivary gland diseases.

Salivary gland stones and sialadenitis no longer are absolute indications for open surgery.

Owing to growing experience and surgical skills, new endoscopic techniques are in clinical use,
and there is constant improvement in endoscopic treatment success rates.
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INTRODUCTION

Treatment of salivary lithiasis has
seen radical changes in the last 20 ye-
ars, following the introduction into
practice of modern, minimally invasive
treatment - extracorporeal lithotripsy
and sialendoscopy.

In the University Clinic of Oro-
Maxillo-Facial Surgery in Bucharest,
since 2010 the minimally invasive
procedures being adopted for that have
become first-line therapy of salivary
lithiasis.

EXTRACORPOREAL SHOCK WAVE LITHOTRIPSY

66

Is a non-invasive therapeutic me-
thod of calculation allows fragmen-
tation and natural way of removing
fragments by salivary secretion. Extra-
corporeal lithotripsy principle is frag-
mentation by shock waves produced by
a generator and targeted directly to the
obstacle. Fragmentation of stones un-
der the action of shock waves can occur
through direct force, erosion or cavi-
tation. Extracorporeal lithotripsy does
not require general anesthesia, resul-
ting in minimal discomfort for the pa-
tient. Extracorporeal lithotripsy success
depends upon a number of factors
including: number and size of calculus,
obstacle location, its chemical composi-
tion, anatomical characteristics of sali-
vary tree. Procedure indications proce-
dure refers mainly to stones located in
Stensen’s duct or in the parotyd gland.
If submandibular lithiasis, the method

4

addresses to 2-10 mm diameter stones
located in the proximal portion of the
basin or Wharton's duct; those located
intraglandular are object of submaxi-
llectomy and those positioned in the
distal segment of the duct require wall
incision. In general, the larger stones or
those with complex shapes usually re-
quires several sessions to fragmenta-
tion, especially in calcium oxalate mo-
nohydrate stones.

The method has broad addressa-
bility and can be done at any age. Note
that the procedure is not recommended
in pregnancy, while some systemic di-
seases uncompensated as the presence
of coagulopathy / bleeding disorders
and in uncooperative patients too.

Complications of extracorporeal
lithotripsy are less severe and require
least-invasive treatment procedures
(sialendoscopy).

Fig. 1 Extracorporeal shock wave lithotripter
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SIALENDOSCOPY

Represents a stone fragmentation
method using a device that made con-
tact with the calculation, by endoscopic
devices. The method consists in pro-
cedure consists in salivary canalicular
system catheterization under ultraso-
und guidance and management of the
endoscope working channel with diffe-
rent accessories that allow the removal
of stone fragments under echo-video
control. Fragmentation of stones can be
achieved mechanically, ultrasonic, elec-
trohydraulic or by laser effect. Frag-
ments are removed by suction with fle-
xible forceps or basket probes.

Sialendoscopy allow treating sto-
nes located in the main duct and hilum,

Ll

Fig. 2 Endoscope for salivary ducts

In addition it provides comfort of
the patient, significantly reducing tre-
atment duration, the average being 45-
60 minutes compared to an average of
75-90 minutes for open surgery. Also,
the average duration of postoperative
hospitalization is reduced than the
period that follows open surgery (1-2
days versus 3-5 days). In our clinic we
use the "all - in - one" rigid endoscope
(Karl Storz 11 576), for salivary system
explore, performed under continuous
irrigation with a saline solution mixed
with lidocaine 2%, instilled under pre-

ki

when the obstacle size does not exceed

5-6 mm. The method serves to identify

prospective screening for residual cal-

culi after incision of the duct and di-

agnosis of idiopathic enlargement of

major salivary glands. Besides the ge-

neral limitations similar to those of

extracorporeal lithotripsy, sialendosco-

py is contraindicated in the following

situations:

- distal obstruction (stenosis, another
stone, etc.)

- sialodochitis

- stones more than 8 mm in size

- intraglandular stone

- anatomical  abnormalities
prevent instrumentation.

that

,u—.—-———/é.
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Fig. 3 "All-in-one" interventional sialendoscope

ssure. Stone removal method is selected
depending on the size, position and its
mobility. If stones of 4-8 mm, inclava-
ted, is required extracorporeal lithotri-
psy. In the presence of stenosis, han-
dling is difficult, requiring permeabi-
lity, if the stenosis is short and wide,
through the wells with balloon dilation.

Residual stones benefits of endo-
scopic removal in the same session or
in a subsequent one. In situations that
require timing (perforations, false
paths, etc.) it is recommended to place
a stent 2 mm diameter, which avoids
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postoperative retraction and facilitate
small stones evacuation.

A particular situation is the ina-
dvertent retrograde migration of stones
by incorrect dosing of irrigation fluid
pressure, pulse transmitted by litho-
tripsy or through gravitational migra-
tion. If it is not possible to address,

overcome or endoscopic stones frag-
mentation, due to underlying stenosis
or edema, open surgery conversion is
recommended. A similar attitude is
necessary if intraductal probe basket
blockages occurs and in salivary duct
wall complete breaks with migration
outside of the stone.

CONCLUSIONS

Extracorporeal lithotripsy is the
first line of treatment for most of the
salivary stones, associated with a low
rate of complications. Although more
invasive and accompanied by a higher
morbidity, sialendoscopy is an effective
method of diagnosis and treatment of
salivary glands pathology.

Both minimally invasive procedues
are safe, with wide range of indica-
tions.

Limits are given on the one hand by
the need of experience in procedures
performing, especially in sialendosco-
py, and by the expensive costs of acqui-
sition and maintenance.
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ABSTRACT

Aim: To compare the effects of three non-steroidal anti-inflammatory drugs (NSAIDs): piroxicam
and tenoxicam, nonselective inhibitors of cyclooxygenase (COX), and meloxicam, a selective COX-2
inhibitor, on malondialdehyde (MDA) as a lipid peroxidation marker in patients with knee osteoarthritis
and evaluate patients’ outcome measures.

Material and methods: Twenty-eight adult patients diagnosed with knee osteoarthritis were
enrolled and MDA serum levels were assessed at baseline and after 20 days of treatment with piroxicam
(20 mg po daily), tenoxicam (20 mg po daily) and meloxicam (15 mg po daily). Western Ontario and
McMaster Universities (IWOMAC) LK3.1 Osteoarthritis Index and pain using a visual analog scale
(VAS) were performed at baseline and at the end of treatment.

Results: After the treatment MDA levels were not significantly changed compared to baseline,
but significant improvement was found in pain-VAS and WOMAC pain, stiffness and physical function
scores in all treated groups.

Conclusions: Piroxicam, tenoxicam and meloxicam showed no significant influence on lipid
peroxidation.

Keywords: lipid peroxidation, malondialdehyde, osteoarthritis, piroxicam, tenoxicam, meloxicam.
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INTRODUCTION

Osteoarthritis (OA) is defined as a
heterogeneous group of diseases that
cause joint manifestations associated
with alterations in the integrity of car-
tilage, subchondral bone and periar-
ticular structures. OA incidence is in-
creasing mainly due to higher life ex-
pectancy and ranks second among
chronic conditions after the cardiovas-
cular diseases (Rosué&Vreju, 2007).

OA articular cartilage suffers modi-
fications of the normal turnover deri-
ved from an imbalance between ana-
bolic and catabolic processes (Herrero-
Beaumont et al., 2009). Reactive oxygen
species (ROS), such as superoxide ani-
on radical, singlet oxygen, hydroxyl
and perhydroxyl radical are implicated
in OA pathogenesis. Maneesh et al.
found higher levels of oxidative stress
markers in patients with OA compared
with healthy patients (Maneesh et al.,
2005).

Lipid peroxidation is initiated by
many reactive species among which
superoxide and hydroxyl radical. Lipid
peroxides act as damaging substances

by altering cellular, lysosomal and mi-
tochondrial membrane properties lea-
ding to alterations of osmotic, electric
and chemical gradients (Dejica, 2000).
MDA is one of the end products of li-
pid peroxidation and a marker of ROS
mediated damage and oxidative stress.
MDA can react with DNA bases resul-
ting adducts which affect DNA struc-
ture and functions (Kasperska-Zajac et
al., 2008) Increased oxidative stress ac-
celerates chondrocyte senescence and
initiates apoptosis, reducing chondro-
cytes’ ability to maintain and repair
cartilage (Starodubtseva, 2011).

According with Osteoarthritis Re-
search Society International (OARSI)
recommendations, cyclooxygenase non
- selective and selective inhibitors are
included among pharmacological treat-
ment strategies for OA (Zhang et al,,
2008). NSAIDs influence prostaglandin
synthesis through inhibition of COX
isoforms, COX-1 and COX-2. NSAIDs
affect oxidative stress: some attenuate
whereas others ehhance ROS genera-
tion.

AIM AND OBJECTIVES

Our purpose was to compare the in
vivo effect of meloxicam, a selective
COX-2 inhibitor, with piroxicam and
tenoxicam, two non-selective COX inhi-
bitors on MDA level as a marker of

lipid peroxidation in patients with knee
osteoarthritis and to asses their influ-
ence on the patient-centered self-repor-
ted measures.

MATERIAL AND METHODS

70

Patients clinically and radiographi-
cally diagnosed with knee osteoarthri-
tis enrolled in this study were recruited
from the Medical Clinic No. 1, Emer-
gency County Hospital of Craiova. Dis-
tribution of patients in groups was ma-
de according to a study protocol appro-
ved by the Ethics Committee of the

University of Medicine and Pharmacy
of Craiova. Twenty-eight patients with
OA of the knee were selected to assess
blood MDA levels at baseline and after
20 days of treatment with piroxicam,
tenoxicam or meloxicam. Ten patients
(2 men, 8 women) were treated with pi-
roxicam 20 mg po daily and had a me-
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an age of 52.8 + 4.23 yr (range 46-61).
Ten patients (2 men, 8 women) were
treated with tenoxicam 20 mg po daily
and had a mean age of 54.2 + 2.15 yr
(range 50-57). Eight patients (2 men, 6
women) were treated with meloxicam
15 mg po daily and had a mean age of
61 +10.02 yr (range 51-73).

Inclusion criteria. Patients aged 218
years with primary OA of the knee,
who met American College of Rheu-
matology diagnostic criteria were re-
cruited for the study. All the patients
voluntarily participated in the study
and gave their informed consent.

Exclusion criteria. Patients who had
the following conditions were not in-
cluded in the study: current drug usage
for concomitant disease or chronic con-
dition(s) that might interfere with the
assessment of clinical findings of OA
(inflammatory arthritis, gout or Paget’s
disease) and serum oxidative stress
markers (atherosclerosis, diabetes or
other metabolic diseases, hypertension,
allergies, asthma, Parkinson’s disease,
hematopoietic disorders, inflammatory
bowel disease); a history of gastro-in-
testinal ulcers and bleeding; diagnosis
of chronic pain syndrome (e.g., fibro-
myalgia, chronic fatigue syndrome);
smoking, excessive alcohol consump-
tion and regular aerobic exercise pro-
gram; intramuscular, intravenous or
soft tissue corticosteroids within 1
month prior to the study; use of intra-
articular corticosteroids within 2 mo-
nths prior to the study; history of clini-
cally significant intolerance to oxicams.
Patients who had infectious disease, re-
nal or hepatic dysfunctions were exclu-
ded. Treatment with other NSAIDs,
statins, enzyme-inducing drugs or en-
zyme- inhibiting drugs was not allo-
wed. No supplementary therapies, spe-
cial diets or aerobic exercise programs
were allowed during the study period.

Biochemical assay. Venous blood
samples were collected a jeun at base-

line and at the end of the clinical study
period for analysis of MDA level. The
blood was centrifuged to obtain plasma
and processed for MDA measurement
based on the reaction with thiobarbitu-
ric acid: lipid peroxides were degraded
by acid hydrolysis at high temperature
to form MDA as the main product;
than, MDA reacted with thiobarbituric
acid to form a colored adduct. Briefly,
0.5 ml plasma, 2.5 ml of 20% trichloroa-
cetic acid and 1 ml of 0.7% thiobarbitu-
ric acid were incubated at 1000C for 20
minutes. After cooling, samples were
extracted in n-butanol: pyridine mixtu-
re and centrifuged at 2500 rpm for 10
minutes. Supernatant absorbance was
read at 532 nm against a blank of rea-
gents without biological material. Mea-
surements were made with a Beckman
DU-65 UV-VIS spectrophotometer. The
results were expressed as nmol/ml.

Outcome measures. Western Ontario
and McMaster Universities (WOMAC)
LK3.1 Osteoarthritis Index and pain
using a visual analog scale (VAS) were
performed at baseline and at the end of
treatment. The WOMAC Osteoarthritis
Index LK3.1 is a validated multidimen-
sional questionnaire and consist in 24
questions (5 on pain, 2 on stiffness, 17
on physical function) each scored on a
5-point Likert scale (0 to 4, 0 represen-
ting none, 4 representing extreme).
Pain intensity was assessed using a
visual analog scale (VAS; 0-100 mm, 0
representing no pain, 100 representing
worst pain imaginable).

Statistical analysis. Statistics Package
for Social Sciences was used for the sta-
tistical analysis and results were expre-
ssed as mean * SD (standard deviati-
on). Differences between the three gro-
ups at baseline were assessed by inde-
pendent sample t test. Changes obser-
ved before and after treatment were
assessed by the paired sample t test. A
p value of <0.05 was considered statis-
tically significant.
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RESULTS AND DISCUSSIONS

All patients completed the study.
The baseline MDA levels in tenoxicam
and meloxicam groups did not have
significant difference when compared
with each other.

In the piroxicam group, MDA base-
line levels were slightly higher then in
the other two groups (Table 1). The
variations of MDA values for each pati-

ent at baseline and at the end of treat-
ment with the studied oxicams are pre-
sented in Figure 1-3.

Results showed that MDA levels
were slightly decreased in all three
goups of patients (Figure 4) but none of
the three NSAIDs belonging to the
oxicam group had a statistically signifi-
cant influence on MDA.

Tabel 1 Plasma malondialdehyde (MDA) levels in the groups of study

Oxicam-treated group Baseline MDA (nmol/ml) Final MDA (nmol/ml) p value
(mean +SD) (mean *SD)
Piroxicam 1.169 £ 0.663 1.085 £ 0.591 0.19
Tenoxicam 0.933 + 0.388 0.834 +0.191 0.512
Meloxicam 0.986 + 0.495 0.889 £ 0.401 0477

p values represent baseline versus final mesurements in each group (paired t test)

MDA values in piroxicam treated group
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Fig. 1 MDA variations in patients treated with
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Fig. 2 MDA variations in patients treated with
tenoxicam
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Fig. 4 Variations of MDA (mean) in piroxicam,
tenoxicam, and meloxicam treated groups
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Significant improvement was ob-
served in the pain-VAS and WOMAC
pain, stiffness and physical function
scores in all treated groups (p<0.01)
(Table 2).

NSAIDs effects on oxidative stress
markers in OA patients was assessed in
relatively few studies. Van Antwerpen
and Néve investigated in vitro antioxi-
dant effects of piroxicam, meloxicam,
tenoxicam, lornoxicam, ibuprofen and
nimesulide and observed that oxicams
are more reactive against ROS than
nimesulide and ibuprofen (Van Ant-
werpen & Neve, 2004). Bartosiewicz et
al. observed that serum levels of MDA
and serum oxidative capacity decree-
sed in patients with OA treated with
piroxicam (Bartosiewicz et al., 1993),
Ozgocmen et al. showed that tenoxi-

Tabel 2 Outcome measures in patients with OA of the knee

cam and celecoxib had no statistically
significant influence on MDA levels in
OA patients serum (Ozgocmen et al.,
2005), and Tuzun et al. discovered that
tiaprofenic acid and flurbiprofen influ-
ence serum levels of NO, MDA and the
activity of superoxide dismutase (Tu-
zun et al., 2005). Our findings - slightly
but not significantly decreased in MDA
levels in OA patients treated with me-
loxicam (a selective COX-2 inhibitor)
and with piroxicam and tenoxicam
(non-selective COX inhibitors) - are in
agreement with these experimental
studies. Further research is required to
asses the NSAIDs effects on free radi-
cals production since those mecha-
nisms might provide new therapeutic
approaches for prevention of cartilage
damage and OA progression.

Parameters Piroxicam-treated Tenoxicam-treated Meloxicam-treated
group group group
WOMAC LK3.1 OA Index
Pain
Baseline, mean +SD 15 +2.494 13.7£3.198 12.1 £2.948
Final, mean +SD 8.5+246 7.4 +3.339 5.3 £2.445
p value <0.01 <0.01 <0.01
Stiffness
Baseline, mean +SD 5+1.563 4.5 +1.957 43+0916
Final, mean +SD 25+1.178 2.6 £1.429 2 +1.069
p value <0.01 <0.01 <0.01
Physical function
Baseline, mean +SD 52.2 +£8.243 474 +£6.931 44.3 £10.848
Final, mean +SD 33.7 £6.992 32.1+6.822 25.2 £6.902
p value <0.01 <0.01 <0.01
Pain-VAS (mm)
Baseline, mean +SD 85+11.785 84 +11.737 85 +11.952
Final, mean +SD 66.5 +8.181 65 + 8.498 56.2 +11.877
p value <0.01 <0.01 <0.01
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CONCLUSIONS

After the treatment with the three
members of the oxicam group, plasma
MDA levels slightly decreased compa-
red to baseline, but none of NSAIDs
caused statistically significant changes.

Significant improvement was found
in pain-VAS and WOMAC pain, stiff-

ness, and physical function scores in all
treated groups, with better scores for
meloxicam on pain-VAS scores.

Our study revealed that these
NSAIDs belonging to the oxicam group
have no significant influence on lipid
peroxidation.
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ABSTRACT

Aim and objectives: The aim of the paper is to apply the screening tests (color tests and Thin Layer
Chromatography, TLC) for identification of methadone, as the main therapeutic option in heroin
addiction and as a substance abuse.

Material and methods: The comparative color tests (using alkaloid reagents) for methadone,
codeine, dihydrocodeine, naloxone, pentazocine and tramadol have been applied. For TLC studies,
methadone, the main metabolite EDDP, some benzodiazepines (alprazolam, diazepam, oxazepam), and
clonidine have been selected.

Results: In contrast to other opioids, the identification of methadone was possible only when
sulfovanadate reagent was used. From the five solvent systems used in the TLC studies, the best results
have been obtained with the methanol: strong ammonia (100:1.5) system.

Conclusions: The color tests and TLC method can be used as rapid screening methods for
methadone identification mainly in the delict corps analysis.

Keywords: methadone, color tests, TLC.
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INTRODUCTION

Opioids, particularly heroin, conti-
nue to be the main drug abuse problem
in the world (as shown by the statistics
of the treatment demands) 1.

Opioids (opiates, morphinomime-
tics) are a class of drugs with an extre-
mely high potential to induce depen-
dence, with very rapid development of
tolerance and withdrawal syndrome.
Opioid addiction requires long-term
treatment and care because it is a com-
plex disorder. Addiction treatment is
an important strategy in improving
quality of life and social functioning of
opiate addict persons. It also reduces

the health and social consequences (in-
cluding prevention of HIV infection) 2.
Treatment of opiate addiction is a com-
plex treatment, including psycho-the-
rapy and drug therapy. The main treat-
ment option for opiate addiction is
methadone 5 6. However, methadone is
also an abuse substance.

Besides methadone, symptomatic
treatment like benzodiazepines is nece-
ssary to reduce manifestations of absti-
nence syndrome.

Clonidine is also used to treat he-
roin addiction, in detoxification stage,
alone or associated with methadone 3.

AIM AND OBJECTIVES

Given the concern for analytical di-
agnosis of abuse substance, the objec-
tives of this work is focused on analy-
tical toxicology studies of methadone a-
lone or in combination with other opia-
tes or benzodiazepines. Hence, we used
screening methods of identification
such as color tests and thin layer chro-
matography (TLC). Color tests are es-
pecially useful as a rapid screening me-

thod in toxicological analysis. In case of
drugs and substances of abuse, color te-
sts are especially useful as a prelimi-
nary step in the analysis of material e-
vidence, giving some indication of the
presence of certain substances in the
sample 4.

Therefore in this study, we propo-
sed the color tests using usual color re-
agents for this class of drugs.

MATERIAL AND METHODS

76

For color tests the following were used:

— Methadone hydrochloride, codeine
phosphate, dihydrocodeine, naloxo-
ne, tramadol, pentazocine, analyti-
cal grade;

— Chloroform;

— Ethanol;

— Mandelin reagent (ammonium va-
nadate in concentrated sulfuric a-
cid);

— Marquis reagent (concentrated sul-
furic acid and formaldehyde);

— Froedhe reagent (sodium molyb-
date in concentrated sulfuric acid);

— Lafon reagent (sodium selenite in
concentrated sulfuric acid);

— 0.1% solution of methadone hydro-
chloride in chloroform;

— 0.1% solution of codeine phosphate
in chloroform;

— 0.1% solution of dihydrocodeine in
ethanol;

— 0.1% solution of naloxone in chlo-
roform;

— 0.1% solution of tramadol in etha-
nol;

— 0.1% solution of pentazocine in
chloroform;
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— Sartorius balance.

Color tests were performed on resi-
dues obtained by evaporation of solu-
tions of chloroform / ethanol; 1-2 drops
of reagent were added to the residue.

For TLC study the following were
used: methadone hydrochloride, me-
thadone's main metabolite 2-ethyliden-
1,5-dimethyl-3 ,3-diphenyl-pyrrolidine
(EDDP), alprazolam, diazepam, oxaze-
pam, clonidine, analytical grade TLC
Merck glass plates (silica gel 60 GF
254);

Developing tanks;

— 0.1% solution of methadone hydro-
chloride in chloroform;

— 0.1% solution of EDDP in chloro-
form;

— 0.1% solution of alprazolam in chlo-
roform;

— 0.1% solution of diazepam in chlo-
roform;

— 0.1% solution of oxazepam in chlo-
roform;

— 0.1% solution of clonidine in etha-
nol;

— Solvent systems;

— System Camag TLC Scanner 3 with
darkroom, UV lamps and coupled
to the computer (soft WinCATS)

— Semi-automatic system Camag Li-
nomat 5 for sample application on
the chromatographic plate;

— Photo-camera for capturing images;

— Sartorius balance.

The analyte solutions were applied
to chromatographic plates using semi-
automatic Linomat 5 system equipped
with a Hamilton microsyringe. The sol-
vent front is plotted at a distance of 10
cm from the starting line.

The development was done in the
following solvent systems:

— S1 methanol: strong ammonia 100:
1.5

— 52 ethyl acetate: methanol: strong
ammonia 85:10:5

— S3 methanol

— 54 ethyl acetate

— S5 chloroform: methanol 90 : 10
The revelation technique used is the

ascending one. The plates were exami-

ned under UV lamp (I = 254 nm). The
chromatograms were acquired and pro-

cessed with the TLC Scanner 3.

| RESULTS

‘ Color-test results are summarized in Table I.

Tabel 1 Color-test results

Coloration Reagent
Mandelin Lafon Marquis Froedhe
Methadone blue - - -
Codeine green greenish blue purple blue-brown
Dihydrocodeine greenish grey blue purple brown
Naloxone brown greenish yellow light purple indigo
Tramadol brown-green orange blue purple
Pentazocine brown orange - blue

The results obtained in the TLC stu-
dy (Rf values) are summarized in Table
II. The chromatographic image obtain-

ned using solvent system S1 is shown
in Figure 1.
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Tabel 2 Evaluation of methadone and other drug substances by TLC (Rf values)

Solvent systems

R¢

E A D (o] C

Si methanol: strong ammonia  100:1.5 062 | 024 | 086 | 092 | 0.84 | -

S

ethyl acetate: methanol: strong ammonia
090 | 094 | 0.57 | 0.87 | 0.54 | -

85:10:5
Ss methanol 022 | 007 | 0.74 | 0.86 | 0.78 | -
Ss ethyl acetate 0 0.05 | 073 | 056 | -
Ss chloroform : methanol 90 : 10 017 | 027 | 050 | 0.90 | 0.56 | -

*A = alprazolam; C = clonidine; D = diazepam; E = EDDP; M = methadone; O = oxazepam

Fig.1 Chromatographic plate obtained with
methanol: strong ammonia 100: 1.5 (S1)

DISCUSSIONS

78

Color tests have shown that metha-
done gives negative results for most
test reagents. The only reaction that led
to a positive result was with Mandelin
reagent (sulfovanadate reagent), when
a blue color was achieved.

Note that all substances tested
which had their core morphine structu-
re intact (such as codeine, dihydroco-
deine, naloxone) gave a purplish color
with Marquis reagent. Methadone and
pentazocine however did not react with
this reagent, while tramadol was cle-
arly differentiated from the rest of the
analytes, being the only compound
which gave a blue color.

As shown in table I, naloxone and
pentazocine can not be distinguished

by the test with Mandelin reagent, both
compounds leading to a brown color.
Similarly, tramadol and pentazocine
can not be distinguished by the test
with Lafon reagent, both compounds
leading to an orange color.

TLC study showed that in most sol-
vent systems tested, alprazolam and
oxazepamul both migrated relatively in
close range. However these two types
of bezodiazepine clearly separated
from methadone and its main metabo-
lite EDDP. The only solvent system that
allowed a clear separation of alprazo-
lam and oxazepam was system S4. The
third benzodiazepine studied, diaze-
pam, migrated similarly and simultane-
ously with alprazolam and oxazepamul
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when using S1 and S3 systems as mo-
bile phase.

S1 and S3 systems allowed a proper
separation of the methadone from its
metabolite, EDDP, but also from the
rest of the substances tested. The S3
system separated the methadone and
EDDP from benzodiazepines; however
the Rf value was reduced for EDDP.
Decreasing polarity of S3 system by
adding chloroform (system S5) slightly
increased EDDP's Rf, yet it decreased
the distance of migration of alprazolam
and oxazepam. Increasing the alkali-

nity of S3 system by adding ammonia
(S1 system) increased methadone’s Rf,
but the methadone - benzodiazepines
separation became less obvious. With
the S4 system methadone, EDDP and
alprazolam are characteri-zed by low
Rf values. Increasing the polarity and
the alkalinity of the system (S2 system)
resulted in an increase of the migration
distances and of the net separation of
alprazolam and oxazepam. In this sys-
tem however, methadone and its meta-
bolite are not clearly separated from
each other, or from diazepam.

CONCLUSIONS

Using selected color tests, opioids
can be identified and differentiated
between them. In contrast to other
opioids, the identification of
methadone was possible only when
sulfovanadate reagent was used. It
should be noted that color tests in
general have a probability character,
giving some indication of the presence
of test substance in the sample.

In interpreting the results should be
taken into account the possible
interference with other substances. For
these reasons, color tests must be
supplemented with greater certainty
methods (like TLC) or confirmatory
methods (performance instrumental
methods like GC / MS).

TLC method can be used with good
results for identification of methadone
in the presence of benzodiazepines.
Best results are obtained with systems
containing mainly apolar solvents or
solvents ~with ~medium polarity.
Alkalinization of the solvent systems
(by adding ammonia) or decreasing
polarity leads to increased migration
distances of methadone.

From the five solvent systems used
in the TLC studies, the best results have
been obtained with the methanol:
strong ammonia (100:1.5) system (S1).

The color tests and TLC method can
be used as rapid screening methods for
methadone identification mainly in the
delict corps analysis.
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ABSTRACT

As defined by WHO (1998), the quality of life is given by the perceptions of the individuals
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Studies on quality of life are particularly useful for medical practice for the assessment of
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INTRODUCTION

Health is the result of a complex
combination of individual and social
factors and is influenced on one hand
by the individual genes, by the values
related to health and lifestyle, by indi-
vidual characteristics such as age, edu-
cation, occupation, and on the other
hand there is also a net influence by so-
cial point of view: the quality of medi-
cal services, the quality of the environ-
ment, etc.

The people can define their own
state of health which is an important
dimension for the quality of life. The
2010 report regarding the assessment

of quality of life in Romania shows that
the assessment of health has been dete-
riorated since the 90s, so that today on-
ly 46% of the respondents assessed
their health as good, while 28% consi-
der it poor or very poor.

These evaluations show that people
are able to rate their own health, and
they appreciate the healthcare system
and care received in negative terms
most of the time and the efficiency of
the treatment and the reduced frequen-
cy of the preventive care lead in time to
pathologies that worsen quicker than
normal 1.8,

‘ THE CONCEPT OF QUALITY OF LIFE

As defined by WHO (1998), the qu-
ality of life is given by the perceptions
of the individuals regarding their social
circumstances, within the cultural va-
lue systems they live in and dependen-
cy on their needs, standards and aspi-
rations %4 7.

According to Revicki & Kaplan
(1993), quality of life reflects the prefe-
rences for certain health conditions that
allow improvements in morbidity and
mortality, which is expressed by a sin-
gle weighted index - “standardized
years of life” dependent on the quality
of life.

IL.a. The importance of evaluation of
quality of life: Studies on quality of life
are particularly useful for medical prac-
tice for the assessment of physical,
mental and social effects of diseases
and medical treatments on daily life, in
analyzing the effects of treatment or
disease, by the patient’s point of view
and in determining the patient’s needs
for mental, physical and social support
during the illness. Medical determina-
tions such as the clinical or laboratory

ones are important for medical evalu-
ations, but they are not so relevant for
the patients, because the patient’s only
interest is to get better and feel good.
The medical indicators regarding the
improvement of the patient’s condition
of health often correlate less or do not
correlate at all with the functional con-
dition or the wellbeing, much easily a-
ssimilated by the patients.

Another element that requires de-
termination of the quality of life is the
observation according to which two pa-
tients from the same functional class
under laboratory determinations have
diametrically distinct clinical facets, for
example, patients with rheumatologic
conditions and the same medical eva-
luation as for the limitation of move-
ment may experience conditions of to-
tally different wellness tally different,
which means that some patients may
continue their work whilst others with
the same pathology and symptoms ex-
perience the disease in another manner
plus the depressive mood which will
lead to early retirement . 412, The use of
tools to assess the quality of patient’s li-
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fe helps the medical staff to choose be-
tween different alternative treatments,
to inform patients about the possible
effects of various medical procedures,
to monitor progress of the treatment
applied by the patient’s perspective
and allow medical staff to design effec-
tive and efficient medical care packa-

ges.

IL.b. Means to assess the quality of life:
The tools used for the measurement of
the quality of life vary depending on
who will use those tools (doctors, pati-
ents, caregivers) and depending on the
context of administration (self adminis-
tration, interview, telephone intervi-
ew). Generic tools are most often used
to assess a broad registry of applicable
domains to a larger number of disease
or health conditions. It doesn’t charac-
terize a particular type of pathology or
subgroups of patients and are useful
for global comparisons between diffe-
rent types of disease.

Specific instruments focus on rele-
vant areas for a specific disease under
useful analysis in clinical studies for e-
valuation of specific therapeutic inter-
ventions.

Modular instruments combine the
generic approach to that specific to cer-
tain pathology and may be applied se-
quentially with a certain common gro-
up of items and other optional items
depending on the particular context.

In the context of healthcare, it is ne-
cessary to find operational criteria for
measuring quality of life (Rumboldt,
1997). Among existing models, we can
note: the module of the 14 basic needs
of the patient, systematized by Virginia
Henderson (Henderson, 1996, 1977)
and the 12 daily essential activities for a
patient Nancy Roper (1990) 3 4.

Based on these essential items that
assess the welfare of patients with va-
rious pathologies both the generic as
well as the specific instruments were

developed, instruments that may give
clues about the degree to which the di-
sease affects the patient's condition and
also how the patient’s overall condition
is to improve after determining medi-
cation.

II. c. Types of measuring instruments

of the quality of life

II.1. Global instruments: Flanagan
Quality of Life Scale (Flanagan’s life a-
ssessment scale 1978), measure perso-
nal satisfaction in 15 different areas of
life such as: financial security, health,
relationships with relatives and friends,
learning abilities, work, creativity, soci-
alization, reading and personal inde-
pendence. The 15 items of the instru-
ment are grouped on five scales: phy-
sical and material well-being, personal
relationships, social, community and ci-
vic activities, personal development
and fulfillment and leisure time. Each
item is listed on a Likert scale from de-
lighted to terrible. Higher scores indica-
te a superior quality of life.

I1.2. Generic instruments: Generic in-
struments are applied to several groups
of subjects to assess all types of patho-
logies or conditions, applicable to any
medical facility or even on the general
population. There are several types of
assessment tools including the MOS -
SF-36 which is the most complex in-
strument and we will detail it below.
MOS-SF-36 - Medical Outcome Study-
Short Form 36, main author John Ware
Jr., 1992 comprises eight domains. Cu-
rrently, it is the most utilized tool for
assessing the quality of life using the
latest version, v2. It includes the follo-
wing domains:

L The 10 items physical functioning
scale. The items reflect the levels
and types of limitations of physical
activity extremes. The items include
assessing both the current situation
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as well as the long-term limitation
of the physical function using a
continuum of the response structu-
red on three levels. Low scores sig-
nify important limitations in the
performing of physical activities
while high scores reflect a slight
limitation or no limitation at all.

The 4 items scale of problems cau-
sed by physical conditions: reflects
physical role limitations, including
limiting the type of work or other
usual activities, reducing the num-
ber of hours spent at work, diffi-
culties in performance of the type of
activity and fulfilling less than usu-
al. Low values reflect restricting the
conduct of various types of activi-
ties in good conditions.

The 2 items social functioning scale:
the items of this scale assess the
effects of health on social activities
in terms of quality and quantity
with emphasis on the physical and
emotional impact on the social fun-
ction. The degree the physical and /
or emotional problems interfere
with the normal social activities in-
creases with decreasing scores. Ge-
tting the lowest scores mean fre-
quent interference with normal so-
cial activities due to physical and
emotional problems.

The 2 items bodily pain scale evalu-
ates the intensity of the pain and its
interference with normal activities
due to pain. Low scores indicate a
high level of pain which affects dai-
ly normal activities whilst high sco-
res indicate that this symptom in
manifested very little or has no in-
fluence at all.

The 5 items mental health scale: the
items are classified under the fourth
major dimensions of mental health:
anxiety, depression, loss of behavi-
oral-emotional control, the psycho-
logical well-being. Lower scores are
an indicator of depression and an-

xiety while higher scores most of
the time indicate happiness, peace
and calm.

6. The 3 items scale of problems ca-
used by emotional stress. The items
evaluate the mental health which
interferes with limitations from the
point of view of the time spent at
work or for other normal activities.
Low scores indicate work problems
or for performing other activities as
result of emotional distress.

7. The 4 items vitality scale - was de-
veloped to highlight the differences
in the welfare of patients. Low sco-
res indicate fatigue and high scores
indicate vitality, energy and energy
for work.

8 The 5 items general health scale.
One of the items assesses the gene-
ral health from excellent to very po-
or and the other four items evaluate
the patient's vision and expectation
in terms of health. Low scores a-
ssess general health as poor and li-
kely to worsen. High scores indica-
te a future assessment of health sta-
tus as good.

The analysis and correlation be-
tween the 8 domains of each version
(vl and v2) of the SF-36 have identified
two factors: the physical and psychical
/ mental component of health. Three
scales: PF, RP, BP have a better correla-
tion with the physical component and
contribute to the assessment of average
score of physical component and the
mental component correlates much
better with the MH, RE, SF, which help
to the assessment of the average men-
tal component score.

Three scales have correlations with
both components: VT, SF and GH.

Unlike the first version of the ques-
tionnaire, within the latter version two
global measures were introduced: PCS
and MCS which measure the quality of
life on those two directions: the mental
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and physical one. The evaluation of
these two measurements facilitates the
interpretation of the dimension of the
disease and the treatment’s -effects
before the specific evaluation 6 10.11,12,

I1.3. Specific instruments: Specific in-
struments focus on some aspects of he-
alth which are specific for a certain area
of interest. The purpose of this appro-
ach is related to the potential growth of
the rate of response that aims a specific
pathology. The instrument can be spe-
cific to a particular disease such as hy-
pertension or asthma, or specific for a
population of patients such as elderly,
children, and pregnant women or for a
particular function: sleep, anxiety or
symptoms such as pain.

For example, for the cardiovascular
domain there are instruments such as
MACNEW - Mac Master-Newcastle re-
lated Quality of Life Qestionnaire,
written by Neil R. Oldridge, 1998 and

the Romanian version, Oldridge and all
in 2003, with 27 items and 3 scales or
SAQ - Seattle Angina Questionnaire,
author John Spertus, 1995 with 19 items
and 5 domains: limitation of physical
activities, the stability of chest pain, sa-
tisfaction regarding the treatment and
the subjective perception of the disease
2,5,9

For the cancer domain there are
Rotterdam Symptom Checklist author
Johanna de Haes, 1990, including 39
items and 3 subscales: physical suffe-
ring scale, psychical suffering scale and
daily activities scale. Assessment is ma-
de on a scale from 1 (very bad) to 7 (ex-
cellent) 4.

For pediatric patients it has been u-
sed PedsQL-CM-Pediatric Quality of
Life-Cancer Module, author John Var-
na, 1999 and KINDL, the German ques-
tionnaire to assess life of children and
adolescents conducted by the Ravens-
Sieberer, Ulrike, Bullinger, 1998 4.

GENERAL CRITERIA FOR THE MANAGEMENT OF THE ASSESSMENT
QUESTIONNAIRE

Respondents must meet the eligi-
bility criteria in order to complete the
questionnaire: age, reading ability, the
ability to understand the questionnaire
for example, psychotic patients may e-
xaggerate the severity of the disease or
symptoms or on the contrary to mini-
mize them or patients with severe pain
may exacerbate its influence on phy-

sical and mental issues due to different
threshold of pain acceptance and affor-
dability, the time of presentation of the
questionnaire (before the initial con-
sultation carried out by a doctor and
before being set a therapeutic scheme
and then after an interval of time from
initiation of therapy) 1011,

CONCLUSIONS

84

1. The questionnaires differ by pre-
senting a more subjective than objective
side and by involvement in certain a-
reas of quality of life. Measurement and
evaluation of quality of life should co-
ver all subjective and objective compo-
nents important for the group under
study and likely to be modified by the-

rapeutic interventions. For example, in
patients with cardiovascular pathology
therapeutic intervention can be evalua-
ted in two directions:

The impact on the severe end-po-
ints of the disease: the survival;

Subjective influence on daily life of
the patients: mobility, symptoms, need
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for hospital readmission, repeated con-
trols, side effects of drugs, sleep, sexual
activity, which means that the drug or
interventional therapy may be effective
clinically, but with a major negative im-
pact on the quality of life.

2. Choosing a certain type of quality
of life measurement is based on the
purpose of the study:

a) Generic determinations are use-
ful: for policy makers, in studies which
document the range of disabilities in a
population or group of patients; for the
evaluation of specific domains which
can benefit from therapy and if a spe-
cific instrument is used, it may not be
detected; when there is evidence on the
efficiency of the therapy and the use of
a generic instrument will better appre-
ciate the favorable effect on a global le-
vel.

b) Specific instruments are useful
for the patient and the general practiti-
oner; it focuses on certain aspects of a
health condition which are specific to
the area of interest and evaluate certain
aspects of quality of life which are mo-
dified due to the pathology and the im-
pact the medication has on the changes
in quality of life; they are brief and
easier to fill in by the patients.

3. Use of quality of life assessment
in different types of studies:

a) In non - randomized studies: that
highlights certain predictors of quality
of life (medical treatment, psychothera-
py for some form of depression), it re-
quires a large number of patients for
each study group, approximately 500
patients, and research results should be
applicable to a broad range of patients;

b) In randomized studies that allow
assessment on a small numbers of pati-
ents;

c) For cost-efficiency studies and
cost-benefit studies which estimate the
increase of the cost for implementing a
new therapeutic procedure with maxi-
mum of health benefit using predictive
models (such as Markov model) and
the QALY-Quality Adjusted Life Years.

4. The responsiveness and validity
of the method used should be tested,
either the short version or the original
one.

5. The translation of the original qu-
estionnaire is also important because a
simple translation is usually not eno-
ugh, the instrument can be easily dis-
torted in another language taking the
cultural differences, and this is why the
validation process is important 121617,
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ABSTRACT

The diagnosis of pseudo Class III malocclusion differs from that of skeletal Class I1I malocclusion
because it is defined as functional forward displacement of the mandible as a result of retroclined
maxillary incisors. Because the major underlying cause of pseudo Class III malocclusion is the
inclination of the maxillary incisors, the treatment objectives aim to change the inclination of those
incisors.

In general terms, the goal of interceptive orthodontics is to prevent an existing problem from
getting worse. Specifically for pseudo Class 11, the goals of early treatment are to correct the anterior
displacement of the mandible before the eruption of the canines and premolars so that they can be guided
into Class I in the proper mandibular position, to provide space for the eruption of the buccal segments as
a result of proclination of the upper incisor, and to provide a normal environment for the growth of the
maxilla, eliminating the anterior crossbite.

Keywords: class 111 malocclusion, interceptive treatment, ankyloglossia.
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INTRODUCTION

The etiology of malocclusions has
been the subject of a long standing de-
bate in the orthodontic literature. The
role of both genetic and soft tissue fac-
tors has been well established.

Patients with a skeletal crossbite re-
quire aggressive management, and
hence identification of the structural
etiology is important. A combination of

cephalometric, facial and occlusal ana-
lysis may be the most reliable method
of determining structural etiology in
the primary dentition. Early treatment
of Class III malocclusion has been ad-
vocated to reduce the need of treatment
in the permanent dentition, when
camouflage orthodontic treatment or
surgery become the only options.

| CASE REPORT

A boy, age 9 years 5 months, pre-
sented with an anterior crossbite from

the upper right deciduous canine to the
upper left lateral incisor.

Fig.2 Initial photographs taken on December 2011. Anterior crossbite.
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permanent teeth.

The midline was not affected. The
upper anterior teeth were retroclined
while the lower anterior teeth were
protrusive. The molars were in a Class I
relationship.

Facial evaluation showed lack of
development of the middle third. The
patient had a poor profile and the lo-
wer lip appeared protruded. The initial

Fig.4. Initial cephalometric radiograph. Panoramic radiograph confirming presence of all

panoramic radiographs revealed that
all permanent teeth were present.

The patient had a short mucous
membrane under the tongue (ankylo-
glossia), which was limiting the mo-
bility of the tongue. The constant for-
ward tongue position was contributing
to the establishment of a Class III malo-
cclusion.

Fig.5. Shorten tongue
frenum. The pacient cannot
touch the palate with his
tongue.
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velopment.

Treatment - the patient was at a mi-
xed dentition stage, with great poten-
tial of growth, so the main goal of the
treatment was to correct the anterior
crossbite, while also correcting the fun-
ctional forward deviation of the man-
dible, and allowing the maxilla to be in
a forward position in relation to the
mandible, thus affording a normal de-

The treatment was initiated with a
fixed lingual arch which had incorpora-
ted anterior bite plane to allow the u-
pper jaw advancement and the correc-
tion of the incisors axis.

After 1 month of wearing the appli-
ance the anterior crossbite was correc-
ted also the profile was changed signifi-
cantly. Because of the frenoplasty the
speech has improved.

Fig.6 Lingual arch
modified by bite
plane for crossbite
correction.

Fig.8 Clinical aspect after 1 month.
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DISCUSSIONS

To obtain the best results in the
treatment of patients with Angle Class
III malocclusion, the etiologies of the
malocclusion should first be clarified,
and then an appropriate treatment mo-
dality should be decided 1.35.

Because a malocclusion may be re-
garded as an aesthetic problem, parents
often inquire whether or not therapy
might be required. The optimum peri-

od for the treatment suggested being
between the ages 6-9 years ¢ 8.

White has suggested intervention in
cases of pseudo- Class III malocclusion
in the mixed dentition when the maxi-
llary and mandibular incisors have eru-
pted 1. This allows the permanent teeth
to erupt into a better position and im-
proves the dental aesthetics.

CONCLUSIONS

This case report shows that that the
stability of the correction of a functi-
onal Class III malocclusion with minor
skeletal involvement is related to both
the correct diagnosis and the early in-
tervention. This treatment allowed
proper facial growth and development,
preventing worsening of the malocclu-
sion, with more severe consequences.

Benefits to early treatment may in-
clude: potential for a greater orthope-
dic change in a shorter period of time,

earlier esthetic improvements in the
smile and facial profile, prevention of
periodontal recession and dental wear,
gaining space for eruption of canines
(lack of space could be caused by retro-
inclination of upper incisors frequently
found in pseudo or Class III malocclu-
sion), earlier functional improvement
eliminating an anterior functional shift
of the mandible, and avoiding or decre-
asing the chances of later orthognathic
surgery.

REFERENCES

94

Gianelly AA, Bednar ], Cociani S, Giancotti F,
Maino G, Richter O. Bidimensional technique:
Theory and practice. Islandia, NY: GAC Interna-
tional, 2000:128-141.

Bench RW, Gugino CF, Hilgers JJ. Bioprogre-
ssive therapy part 8: Bioprogressive mixed
dentition treatment. J Clin Orthod 1978;12:279-
298.

Frankel R, Frankel C. Orofacial orthopedics with
the function regulator. Basel: Karger, 1989: 36-
38, 190-211.

Guyer EC, Ellis EW, McNamara JA Jr, Behrents
RG. Components of Class III malocclusion in

juveniles and adolescents. Angle Orthod 1986;
56:7-31.

McNamara JA Jr, Brudon WL. Tratamiento or-
todéncico y ortopédico en la denticién. Ann
Arbor: Needham, 1995:121-133.

Langlade M. Diagnostic orthodontique. Paris:
Maloine, 1981:245-301, 696-714.

McNamara JA Jr. A method of cephalometric e-
valuation. Am J Orthod 1984;86:449-469.
Ricketts RM. Provocations and perceptions in
craniofacial orthopedics. Glendora, CA: RMO,
1989: 735, 817-818.

Medicine in Evolution Volume XVIII, No. 1, 2012



THE ASSESSMENT OF FOUR METHODS
OF THE GUTTA-PERCHA ROOT CANAL
FILLING INVESTIGATED BY TOOTH-
CLEARING TECHNIQUE

SCARLATESCU SINZIANA ADINA?, ILIESCU ANDREI?,
DIDILESCU ANDREEA CRISTIANAS3, STEFAN DANIELA
SIMINA¢4, ILIESCU ALEXANDRU ¢

L Department of Endodontics, Faculty of Dental Medicine, Carol Davila University of
Medicine and Pharmacy, Bucharest

Department of Endodontics, Faculty of Dental Medicine, Carol Davila University
Department of Anatomy, Faculty of Dental Medicine, Carol Davila University
Faculty of Chemistry, Polytechnic University, Bucharest

Department of Oral Rehabilitation, Faculty of Dental Medicine, Carol Davila
University

gk w0

ABSTRACT

Aim: the assesment of four methods of the gutta-percha root canal fillings performed by warm
vertical condensation.

Objectives: comparing the radiographs of the root canal fillings and the real obturated volumes,
as visualized by the tooth-clearing technique.

Materials and methods: the root canals of 40 mandibular incisors and premolars, have been
rotary shaped with ProTaper files and then divided into 4 groups, each of 10 teeth, which were filled
according to 4 distinct vertical warm gutta-percha condensation techniques, as follows: continuous wave,
multiple waves, thermal compaction, and hybrid technique. The root canal fillings were assessed both
radiographically (2D) and by tooth-clearing method (3D).

Results: the best X-ray pictures were provided by thermal compaction and hybrid techniques. The
tooth-clearing method showed the filling of the majority of lateral canals by all 4 techniques of the qutta-
percha vertical condensation.

Conclusions: the thermal compaction demonstrated on radiographic and microscopic basis that is
the best method of the root canal filling as compared to the other vertical condensation techniques, even if
it might have potential risks.

Key words: vertical condensations, lateral canals, tooth-clearing method.
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INTRODUCTION

Gutta-percha is to date the most
used root canal filling material owing
to its plasticity, volume constancy, and
biocompatibility 1. Besides the conven-
tional method of cold lateral conden-
sation of the gutta-percha, since much
time in clinical use, the last decade pro-
gress of endodontics allowed an incre-
asing use of the vertical condensation
techniques of warm gutta-percha.

Because the final objective of an
endodontic treatment is to provide an
excellent sealing of the root canal, the
goal of our study has been to assess
this issue comparing 4 usual techni-

ques of warm gutta-percha vertical
condensation: multiple waves, continu-
ous wave, thermal compaction, and hy-
brid technique which consists of the
filling of the apical third of the root
canal by multiple wave condensation
and the more coronal part by thermal
compaction.

In that respect we aimed to assess
in vitro the risc of the apical extrusion,
as well as the quality of the root canal
filling of the aforementioned techni-
ques comparing the 2D X-rays with 3D
stereo-microscopic images provided by
tooth-clearing procedure.

MATERIALS AND METHODS

96

A number of 40 inferior incisors
and premolars that preserved their ana-
tomical integrity were randomly shared
in 4 groups, each of 10 teeth, having in
all 44 root canals.

Shaping and cleaning

The working length was measu-
red for every tooth under direct visual
control with a steel K file ISO 08 (FKG
Dentaire), watching the moment when
its tip appeared at the apical foramen.
The first K file that lightly binded at the
apical constriction indicated the diame-
ter of the root canal at that level.

We manually peformed the gli-
ding path with steel K files ISO 08-10-
15 (FKG Dentaire), while the shaping of
the root canal was done with rotary
instruments (Ni-Ti files ProTaper Uni-
versal, Dentsply-Maillefer). Canal plus
(Septodont) gel and simultaneous Na
OCl 2,5% irrigation of 10 ml/each root
canal delivered by Endo-Eze (Ultra-
dent) needles and syringe have also
been used. The final apical diameter of
the main root canals was between ISO
20-40.

Root canal filling

The root canal has been dried by
paper points and lightly coated with
sealer, Tubliseal Xpress (Sybron Kerr),
using a K file by pumping and counter-
clockwise movements. The selected gu-
tta-percha point is dimensionally simi-
lar to the last ProTaper rotary file that
has been used in the apical part of the
root canal.

First experimental group: the apical
third of the canal has been filled by
continuous wave technique using Sys-
tem B Pack (Sybron) and in the more
coronal part hot gutta-percha has been
injected by System B Fill (Sybron).

Second experimental group: the a-
pical third of the canal has been filled
by multiple waves technique and in the
middle and coronal parts hot gutta-
percha has been injected by System B
Fill (Sybron).

Third experimental group: the who-
le root canal filling has been performed
by thermal compaction technique using
gutta-condensers (Dentsply-Maillefer).

Fourth experimental group: the a-
pical third of the canal has been filled
by multiple waves technique and the
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more coronal part by thermal compac-
tion of a gutta-percha point ProTaper
F2 Universal (Dentsply-Maillefer).

For every tooth, radiographs have
been performed in two incidences,
bucco-lingual and mesio-distal, and the
access cavities have been sealed by
composite resin Filtek Z250 (3M ESPE

AG). The tooth-clearing has been per-
formed according to Venturi’s protocol
2, the morphology analysis by a stereo-
microscope Zeiss Stemi 2000-C (Carl
Zeiss Jena) and the photographs by a
photo-camera Nikon D60. Our data
were statistically analysed by PASW
Statistics 18 (SPSS) statistic software.

RESULTS

The extrusions have been evalua-
ted according to 4 categories: A catego-
ry - no extrusion, B category - sealer
extrusion, C category - gutta-percha
extrusion, D category - both sealer and
gutta-percha extrusion.

The registered values (Table nr.I)
are statistically significant concerning

Table 1 The extrusion of the root filling materials.

the relationship betweeh the filling
technique and the category of extrusion
(Pearson x2 =21.582, df = 6, p < 0.005).
It has to be highlighted that the
tooth partition, on morphological basis,
has also been statisticaly significant
(Pearson x2 = 8.450, df=2, p<0.005).

Category Total number
Filling technique

A B C D of root canals
Thermal compaction 0 7 0 4 11
Hybrid technique 4 6 0 1 11
Multiple waves 7 5 0 0 12
Continuous wave 7 3 0 0 10
Total 18 21 0 5 44

Radiographic quality of the root canal
fillings has been assessed on a 4 point
scale basis 3.

In terms of radiograph density, the
thermal compaction prevailed (score 1),
followed by the hybrid, continuous

wave and mutiple waves techniques,
respectively (Table nr. II).

All techniques have shown better
results in bucco-lingual than mesio-dis-
tal X-ray incidence.

Table 2- X-ray assessment of root canal fillings on 4 points scale basis.

X-rays assessment Thermal compaction 23:;?;]1‘? Continuous wave vl\;[:;lzisple

1 - well condensed and adapted 95,3% 50% 45% 8,2%

2 - faulty condensed, voids < Imm | 4,6% 45,4% 25% 41,6%

3 - irregularities between 1-2 mm 0 4,54% 25% 32,8%

4 - irregularities > 2 mm 0 0 5% 16,4%
Medicine in Evolution Volume XVIII, No.1, 2012 97
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Microscopic assessment of the lateral
and accessory canals fillings has been
done on a 6 score scale basis, according
to a previous study 2, as follows: score 0
- unfilled, score 1 - partially filled with

percha, score 3 - fully filled with sealer
but no gutta-percha, score 4 - fully
filled with sealer and partially with
gutta-percha, score 5 - fully filled with
both, sealer and gutta-percha.

sealer but no gutta-percha, score 2 -
partially filled with sealer and gutta-

Table 3 Microscopic assesment of the lateral and accessory canals filling.

Score Number of canals
0 0

1 14

2 7

3 1

4 4

5 6

Total number of canals 32

Only 32 out of 46 in total
identified lateral and accessory canals
have been partially or completely filled
(Table nr.III).

The most effective technique for
filling the lateral canals has been the
thermal compaction 11, followed by
multiple ways vertical condensation 8,
continuous wave vertical condensation
7, and hybrid technique ¢.

Half of the filled lateral canals
have been situated in the middle third
of the root 1. The others have been
equally distributed in the coronal & and
apical third of the tooth root 8.

Fig.1 Lateral canal in the middle third of the
root x 0, 8 (score 1)

Fig. 2 Lateral canal in the middle third of the root x 2 Fig.3 Lateral canals in the apical third of the root x 2
(scor 2) (scor 3)
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Fig.4 Lateral canal in the apical third of the root x 2 Fig.5 Lateral canal in the coronal third of the root x 1,25
(scor 4) (scor 5)
| DISCUSSION

In our study the extrusions were
found in over 50% of the root canals (26
out 44). The explanation might be a too
far progression of the gutta-condenser
to the apex (1,5 mm) as the tehnique of
thermal compaction requires. While
condensed, the amorphous gutta-
percha is replicating the root canal
wall, having the tendency to move
especially to the area of minimal re-
sistance which is the apical foramen.

The majority of lateral canals, e-
specially the apical ones, seem to be
filled mainly by sealer, which is con-
sistent with previous studies showing
that gutta-percha may fill large acce-
ssory canals, while at the apical level
only the sealer is penetrating the lateral
canals, consequently to an inefficient
warming and codensation of gutta-
percha 6.

The radiographs exposed in the
bucco-lingual incidence pointed out a
higher density of the fillings than the
mesio-distal one, because more radio-

opaque material was encountered by X-
rays on their way to the film. This issue
is also consistent with other studies 12

Because gutta-condensers plastify
the gutta-percha in order to be mixed
with sealer, the thermal compaction has
shown the best radiographic scores.
The homogeneity of the filling material
is guiding the vertical forces of com-
paction inside the main root canal to its
walls as it was already depicted in
literature 24.

Concerning the filling of the late-
ral canals, as compared to the apical
and coronal parts of the root canal, our
study has shown high scores mostly in
the middle third, regardless the con-
densation technique, which is not con-
sistent with other previous studies >°.
In their turn, the lateral and accessory
canals from the middle third of the root
were better visualized by thermal com-
paction, according to higher vertical
forces developed through this techni-
que.

CONCLUSIONS

The tooth-clearing procedure gives
the opportunity of a 3D study of the
gutta-percha adjustment at the root ca-
nal walls, obturation homogeneity, and

of the filling degree of lateral and acce-
sory canals.

The thermal compaction proved to
be an excellent technique in terms of X-
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ray control. Together with the hybrid
technique, it demonstrated better ho-
mogeneity and density, but also deve-
loped the most extrusions of the sealer
and gutta-percha.

The thermal compaction and multi-
ple waves vertical condensation offer

an effective penetration of gutta-percha
mostly in the lateral canals of the
middle third of the root, as well as
Tubliseal Xpress, which secures a good
seal of the lateral and accessory canals
corresponding to the apical side of the
root canal.
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ABSTRACT

The adhesion phenomenon has a vital role in dental composite restorations, to obtain a good
lifetime resistance. On the other hand, adhesion is dependant on quality of dentin-adhesive zone. The
present study wants to investigate the influence of dental adhesive clinical application technique on this
interface. The authors made standard cavities on human extracted teeth. The cavities were filled with
light curing composite (Charisma®, Heraeus-Kulzer, Germany). Then the teeth were cut and prepared
for microscopic investigation (10x, 100x, and 200x magnifications).
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INTRODUCTION

An adhesive bond has two com-
ponents: an adhesive and a least an
adherent on which the adhesive is bon-
ded. These materials, in very close con-
tact, develop intermolecular bonds like
van der Waals forces’. The microme-
chanical fixation process between two
elements (dentin-adhesive or enamel-
adhesive) is realized by substrate e-
tching, adhesive infiltration and poly-
merization. This phenomenon was first
described for dentin by Nakabayashi6
in 1982, and named as hybridization.
Therefore a hybrid layer results as resin
(adhesive) infiltration into enamel /
dentin surface zone. Theoretical con-
ditions imposed to an adhesive stipu-

late that the resin must realize a good
wetting of the acid etched surface (e-
namel or dentin). The contact angle
between enamel/dentin and adhesive
has to be as lower as possible, ideally
Oc. But, in the same time, the bonding
effectiveness depends on adherence e-
tching model.

The adhesive main function is
therefore to fill the remaining spaces
between collagen fibers after acid a-
ttack on dentin.

Subsequent polymerrization of
adhesive monomers will result in the
formation of hybrid layer plugs, and
achieving the resin micromechanical
retention on the substrates.

AIM AND OBJECTIVE

Currently, clinical application of
adhesive techniques (3 steps systems, 2
steps systems, self-etching systems) fo-
cuses on manual “brushing” act, whe-
ther the applicator is a brush or an a-
pplication tip.

The current study hypothesis is
that adhesive clinical performance can
be influenced by the clinical application
modality on dentin substrate: manual
brushing or mechanical rotation.

MATERIALS AND METHODS

8 non-carious premolars, extrac-
ted for orthodontic purposes, were se-
lected for the study. The teeth were sto-
red in 2% chloramines T solution, until
their cleaning with an ultrasonic scaler.
Then the teeth were stored in saline
solution at room temperature (25°C).

To expose the dentin, were per-
formed crown cavities with standard
dimensions (2 mm depth, 2 mm wide, 2
mm length) 910,

We selected an etch-and-rinse a-
dhesive system in 2 steps, one-bottle
type (Gluma®, Heraeus-Kulzer, Ger-
many). Etching was achieved by using
ortho-phosphoric acid gel 34% for 20 s,
followed by water rinse (20 s) and den-

tin surface drying. The adhesive was
applied according to manufacturer’s in-
structions, in two different manners:
manual brushing and mechanical rota-
tion (original method). Then the adhe-
sive was light cured with an LED lamp
(Dentmate®, Korea).

The teeth were divided into 4 gro-
ups of 2 teeth each, the grouping crite-
ria being: adhesive application method
(manual brushing or mechanical rota-
tion) and composite resin application
method (in layers or with clear acetate
crowns). Finally we obtained:

Group 1: - 2 teeth acid etched; ma-
nual brushing adhesive application;
light curing composite in layers,

102
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Group 2: - 2 teeth acid etched; me-
chanical rotation adhesive application;
light curing composite in layers,

Group 3: - 2 teeth acid etched;
manual brushing adhesive application;
light curing composite with clear aceta-
te crown,

Group 4: - 2 teeth acid etched; me-
chanical rotation adhesive application;
light curing composite with clear ace-
tate crown.

Mechanical rotation adhesive a-
pplication was realized with an “appli-

.

Fig. 1 “ Application tip”-like mechanical
device

The samples were stored in a con-
tainer with saline solution, at 4-5°C.

SiC abrasive papers with P800,
P1200, P2200 granulations were used
for grinding under running water. To
avoid prolonged contact of the sample
with the air, the samples were stored in
water between grindings. After grin-
ding on SiC abrasive paper P2200, the
samples were washed with running
water and stored before microscopic

cation tip”-like device (originally mo-
dified and adapted for the contra-angle
hand piece) at a speed of 90-125 ro-
tations/min. (fig.1)

The composite light curing (Cha-
risma®, Heraeus-Kulzer, Germany)
was performed 20 s for each layer (in-
crement) with a LED lamp (Dentma-
te®, Korea). The dental crowns were
sectioned in 4 pieces (2 buccal and 2
oral halves). The samples were em-
bedded in cold curing acrylic resin (Du-
racryl®, Spofa, Czech Republic) (fig.2).

Fig. 2 Dentin sample prepared for microscopic
investigation

examination in a container with disti-
lled water at 25°C, 24 hours.

The surface examination was a
qualitative one. We used high power
light microscopy (10x, 100x, 200x)
through a Neophot type microscope
(Microstructural Investigations Lab,
Research Centre, INTEC SA, Bucharest,
Romania), aiming the hybrid layer
homogeneity and continuity, and com-
posite characteristics.

RESULTS

In this situation we noticed re-
markable dehiscence between dentin,
adhesive, and composite mass (fig.3 a,
b, arrows). We assume that these spa-

ces appear due to composite material
polymerization shrinkage. Enclosed a-
rea (fig.3a) marks a strong adhesion
section, attached to the dentin.
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Group 1: interface dentin-composite

(manual brushing adhesive application and layered composite)

100 iim

Fig.3 - Dentin (D) - composite (C) interfacial area for two different samples from group 1 (a and b) (100x)

' 4

C
100 iim

Group 2: interface dentin-composite

(mechanical rotation adhesive application and layered composite)

100 pm

4

In comparison with previous ima-
ges (fig.3) the mechanical rotation a-
dhesive application on dentin surface
would result in a more uniform contact
between composite and dental tissue.
However, and in this case polyme-
rization shrinkage occurs (fig.4a), the
composite curing leading to the
appearance of cracks into composite
resin that extend from the hybrid area
to the inner zones, with lengths ranging
from 50 to 150 pm (fig.4b, arrow).

D

50 im

Fig.4 - Dentin (D) - composite (C) interfacial area for the same sample from group 2 (a - 100x; b - 200x)

Using clear acetate crowns for
composite attachment to the dentine
led to specific specimens. On the
section of the dentin-adhesive interface
we noticed a relatively uniform contact
between the two structures, both at a
100x magnification (fig.5a) and at 200x
(fig.5b). We assume that is the result of
exercising a constant and relatively
uniform pressure through the acetate
crown to the composite mass during
light curing.
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Group 3: interface dentin-composite

(manual brushing adhesive application and composite with clear acetate crown)

100 pm

S0pm

Fig.5 - Dentin (D) - composite (C) interfacial area for the same sample from group 3; adhesive (A) (a - 100x; b -
200x)

100 pm

Fig.6 - Dentin (D) - composite (C) interfacial area with dentin fracture (100x)

In fig.6 we present a particular
dentin-adhesive interface, also from the
group 3.

In this picture there is a win-ding
dehiscence due to polymerization
contraction even we had used the ace-
tate crown. Into the marked area (fig.6,
circle) is visible a dentin detached zone.
The arrow shows a dentin fracture.

In this case, microscopic pictures
show both at the 100x magnification
(fig.7a) and of 200x (fig.7b, arrow) a
relative homogeneity of the dentin-

adhesive interface, and of the com-
posite mass.

This fact can lead to the assumption
that the new technique for adhesive
applying (mechanical rotation) could
determine a more uniform distribution
of the adhesive on the dentine than the
classical brushing. From the analyzed
optical microscopy ima-ges we can
conclude that the combi-nation
between rotation technique and acetate
crowns may lead to more effi-cient
composite systems.
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Group 4: interface dentin-composite

(mechanical rotation adhesive application sand composite with clear acetate crown)

Fig.7 - Dentin (D) - composite (C) interfacial area for the same sample from group 4; (a - 100x; b - 200x)

| DISCUSSIONS

Adhesion to dentin involves the
formation of a hybrid layer, with qua-
lity properties proportionally to the
strength of adhesion and sealing capa-
city®. Among the methods mentioned
in literature in order to reduce adhesi-

ves technical sensitivity are recommen-
ded: dry adhesion, the use of acid mo-
nomers dissolved in primers containing
water-HEMA, etc.% 5 8. We believe that
our results could be included in this
category.

| CONCLUSIONS

For dentin, the mechanical rota-
tion application had better results than
the manual adhesive application. At
least, in terms of optical investigation,
the hybrid layer has shown a more ho-
mogeneous and evenly distributed
structure. This fact has led us to the
idea that this method can provide some
composite systems (composite con-
structions) with enhanced features, e-
specially when is used with clear ace-

tate crowns for the resin manipulation.
On the other hand, we want to em-
phasize that often composite con-
struction is realized on a very fragile
dental substrate, during dental tissue
preparation. In our opinion, we con-
sider the optical microscopy images as
an argument for using dental compo-
site materials for various purposes,
with different techniques, to prevent
resistance failures.
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ABSTRACT

Aim: The study presents an analysis of muscular disorders of the masticators and facial
muscles produced by Angle class 1I malocclusions, using electromyographic methods. We observed the
muscular activity by electromyographic means in rest position and maximal contraction. The analyzed
muscles are temporalis, masseter, mylohyoid, buccinator, orbicularis oris and mentalis.

Our study is based on 50 subjects (19 boys and 31 girls), with ages between 6-18 years, who have
Angle class Il malocclusions.

The subjects in the witness set present the normal values and also variations according to the
tested muscles according to age. The values were compared with the ones obtained from the subjects in
the active set. The results gathered through the analysis of amplitude, and duration and type of feeder,
were calculated by using mathematical and bio statistical assessments.

These data has been supported by the dynamic of growing processes in children, combined with the
casual factors that lead to malocclusions.

Keywords: electromyography, Angle class II malocclusions, muscular imbalances, maximal
contraction
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The electromyographic examination in Angle class II malocclusions

INTRODUCTION

The studies recording to the etio-
pathogeny of malocclusions show that
most orthodontic syndromes find their
origin in muscular imbalances. A dis-
order levelled at one element of the
masticator system may lead to impor-
tant changes in all the component parts
of this particular system. The occlusal
stability is directly connected with the
neuromuscular closing trajectory of the
mandible.

During the treatment, the clini-
cian must solve both dento-skeletal and
neuro-muscular system disorders. In
order to achieve these desiderates, we
must remove the etiologic factors that
have led to malocclusions. In most of
these cases, the risk of relapse after

treatment closing has at its origin the
muscular activity!. The electromyo-
graphic investigation represents the
only method that can diagnose disor-
ders at muscular level, and it uses ana-
lysing parameters such as: amplitude,
time, frequency and types of closing or
opening neuromuscular trajectories.
The patient should be examined with
this method before and after the
orthodontic treatment, in order to have
the possibility of determining muscular
disorders, and their evolution during
therapy2. The stability of the results
depends directly on this evolution after
orthodonthic treatment and after
ending of the growing period at dento-
maxilar level.

MATERIALS AND METHODS

Research has been conducted u-
sing a total of 50 children aged between
6 and 18 years, 38% males and 62%
females. They were divided into 2 gro-
ups, as following: a control group of 24
children with normal occlusal relation-
ships, 10 females and 14 males; and an
activ group of 26 children with Angle
class II malocclusion, 10 males and 16
females. Prior to orthodontic diagnosis,
specific investigations (X-ray, diagnose
casts, photographic documentation and
electromyographic analysis) were per-
formed.

The orthodontic diagnosis inclu-
des skeletal and alveolar discrepancies,
dental anomalies, occlusal disturban-
ces 3, muscle pain and dental dystro-
phies. The active children group pre-
sents Angle II/1 malocclusion in a 59,
6% percentage, and 40, 4 % Angle I1/2.

The electromyographic examina-
tion was realised by detection of ma-
ximal contraction of facial and mas-
ticatory muscles: the anterior portion of

the temporal muscle, the superficial
portion of masseter, the mylohyoid,
buccinators muscles, orbicularis oris
and mentalis. The explored areas of
these muscles were chosen and perfor-
med in elected points and zones in
specific muscular areas, bilateral 4.

To achieve maximum contraction
of the examined muscles, several tests
were effectuated for obtaining volunta-
ry contraction 5:

Maximal intercuspidation for tes-
ting the temporal muscle and the ma-
seter, everse of upper lip for the my-
lohioidian muscles, forced smile for the
buccinators, whistling for orbicularis
oris and lifting of lower lip over the
upper lip for the contraction of men-
talis muscle. The selection of electric
bio potentials from the muscular con-
tractions was realised with the use of
flat silver electrodes, and the result is
named global electromyography. This
study used the device Medicor elec-
tromiograph ¢.
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RESULTS

In resting position of the man-
dible, the masticator and facial muscles
show no electric representation.

In maximal contraction, the elec-
tric bio potentials depend on the tested
muscle, on the age of the subject and

have not been changed by the sex of the
subjects. Using these measurements,
we were able to establish the normal
limits of electric potentials, depending
on the type of muscle that is in
contraction (Table I).

Table 1 The amplitude values of electric potentials at witness lot

Variables M, Standard deviation Minimal values Maximal values
AT 158,33 +42,26 100 200
AM 152,71 +46,51 100 200

AMH 63,33 *18,59 40 90
AB 73,75 $18,01 50 100
AO 114,79 +23,24 90 145

AMS; 227,50 $21,52 200 260

The amplitude of electric potentials
varied according to the growing stage
of each subject (6-9 years, 10-13 years,
and 14-18 years). This amplitude incre-
ases, linked directly to the specific sta-
ges of somatic development and dental
development (Table II). The clinical
symptoms of malocclusion examined

electromyograpically led to the foun-
ding of other significant results: When
the skeletal malocclusion was moderate
or minor, the muscular imbalances we-
re found to be severe. When the clinical
symptoms show severe gravity, the
muscular imbalances were found to be
minor 7.

Table 2- Average values of electric potentials at witness lot, age groups

Variables 6-9 years, n =16 10-13years, n=16 14-18 years, n=16
Standard Standard Standard
My deviation M, deviation M, deviation
AT 135,63 +33,96 168,57 +36,71 174,44 +47,46
AM 115,62 +46,09 163,57 +37,27 173,33 +35,71
AMH 47,50 + 4,63 69,29 +18,13 74,44 +18,78
AB 63,13 +12,23 86,43 +18,42 73,33 +17,14
AO 112,50 +18,90 115,86 +28,26 118,33 +24 87
AMS; 220,00 +22,04 225,71 +20,70 235,56 +21,28
DISCUSSION

The malocclusions are composed
by dental, skeletal, occlusal and fun-
ctional disorders 8. These disorders a-
ppear in the neuro-muscular growing
process of the maxilo-facial complex.
First changes are detected by the neuro-
muscular system that announces the
gravity of the future malocclusion °.

The resting position of the mandible is
determined especially by the tonic acti-
vity of the temporal muscles. In those
cases of Angle class II malocclusions,
the electric activity of temporal muscles
has electromyographic representation
in the mandible resting position 1.
Orbicularis oris and mentalis help an-
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II malocclusions in rest.

activity of the mandible 12.

receptors.

terior closing of the oral cavity, when
the lips are incompetent because of the
skeletal disorders and the position of
the frontal teeth 1. These muscles pre-
sent an abnormal tonic shape in Angle

The activity of facial and masti-
cator muscles is influenced by dento-
alveolar changes and by the develop-
mental stage of occlusion, affecting the
contractibility of the surrounding mus-
cles, as well as the movements and the

The contraction potential of the
raising muscles of mandible is contro-
lled by the feedback of the periodontal

The activity of facial muscles is
being influenced by the incisive occlu-
sion, which determines soft tissue a-
daptation on the modified dento-alve-
olar support 3. The malocclusions de-
termine changes in muscular adaption,
inducing new ways of closing of the
mandible and also new reflexes. This is
the reason that leads to the idea that no
orthodontic treatment is 100% success-
ful, until the muscular disorders are
analysed and solved 14, because it is
very important to create a harmony
between the skeletal complex and the
surrounding muscular complex.

CONCLUSIONS

In malocclusions, the dental and
skeletal modifications determine quick
follow-ups. It appears as a vicious cir-
cle, in the activity of the compounding
elements of the dento-maxilar complex,
which sustain each other in a destruc-
tive way, having base on the relation-
ship cause and effect. When the adap-
tation of function to form is made in a
short period, the muscular disorders
become important. When the adaptati-
on is made over a long period of time,
the muscular fibres rearrange, and the
activity of the muscles is being found in
an unstable balance 5. The muscular

disorders, analysed by electromyogra-
phy, is becoming a necessity investiga-
tion in order to achieve a long-term
successful therapy.

Every day new cases add new ques-
tions for the clinical approach, because
of the compensatory adaptation of the
surrounding muscles, considered to be
an answer to the multiple modifica-
tions that occur in malocclusions.

The therapy and correction of malo-
cclusions, with the re-establishment of
the muscular balance is a must for the
stability of the orthodontic treatment,
headed long way.
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ABSTRACT

Introduction: Aesthetics has become a common demand in dentistry. As practitioners, we have to
understand harmony, beauty, proportion, and symmetry when planning treatment. In Digital Era the
analysis of patient’s smile and the treatment plan could be done in digital mode.

Method: The Aesthetic Smile Criteria and usual software as Microsoft Power Point® were used
for developing a method that simplifies the Smile Correction Protocol. As an example, we choose a simple
clinical case of a lateral upper incisor situated in wrong position. The result leads us to the correct
treatment plan.

Discussions: Due to this digital technique we can detect in an accurate way the needful changes
of patient’s smile and we are able to provide clinical precise information, useful for the dental technician
in order to produce the ideal restoration.

Conclusions: The use of computer in Smile Design process permits us to achieve better results
and to avoid any misunderstanding that can occur during the communication process with the dental
laboratory.

Key words: smile design, perfect smile, software, aesthetic, digital mock-up
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INTRODUCTION

Aesthetics in Dentistry has won
its well-deserved place relatively late.
Starting with Ronald E. Goldstein in
1976 2, a number of authors consider
that dental aesthetic plays a key role in
complete dental treatments and they
have developed a set of rules. Using
the general criteria of”beauty”, experts
in Dental Aesthetic have succeeded in
standardization of the characteristics of
“the perfect smile” with all its com-
ponents: lips, attached gingiva and te-
eth 3. Each of them has a few variables

that must be analyzed and corrected in
order to achieve the”perfect smile”.
Usually, we achieve this goal by an
analogue analysis of patient clinical
features, but nowadays, due to the
continuous evolution of Dentistry, den-
tal treatments have to involve some
digital features. The availability of di-
gital photography permits digital esti-
mation of existing smile features and
an easier way of planning the dental
treatment; actually we are able to
obtain a”digital mock-up”.

AIM AND OBJECTIVE

Our aim is to provide a simple
digital method that could ease and
specify the Smile Correction Protocol.

Due to this technique, the doctor is able
to send to the technician directly the
"blue-prints" of the patient’s “new smile".

MATERIALS AND METHODS

The Aesthetic Smile Criteria and
usual software were used for this pro-
cess developing. To exemplify the tech-
nique, we present a clinical case with

Fig.4 Rotation tool

114

Fig.5 Crop tool

one right lateral upper incisor in wrong
position due to a small mesio-buccal ro-
tation and a lingual inclination (Fig.1).

Fig. 3 Midline and incisal
curvature

Fig.6 Final pictures
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Fig.10 Flip tool

A digital technique for smile analysis and design-digital mock-up

The digital picture of smile area
that must be restored is opened with
Microsoft Power Point® or similar soft-
ware. The patient’s photo must be che-
cked if is well orientated in both, ho-
rizontal and vertical axis-blue lines: fa-
cial midline parallel with vertical axis
and incisal curvature symmetric to ho-
rizontal one. Small rotations can be
fixed with draw tools. "Line” and ”cur-
vature” tools (Fig.2) are used to mark
midline and respectively incisal cur-
vature-red lines (Fig.3). The marked
image is all selected and ,group”. The
new image can be rotated using ,rota-
tion” tool until the red lines are parallel
with blues ones (Fig.4). In the next step
we have to ,un-group” the ensemble

ST =

. Lines 3

3 NS “

;'ET Connectors 13 ¢ @I d%

E}‘ Basic Shapes »

B Block Arrows 3 Freeform
Fig.7 Freeform tool

Fuotate ar Flip y || @ FresRotate

% Rotate Left 907
Change AutoShape » = Rotate Lel
¥ Sl Rotate Right 90°

24
'I L¢ || Autoshapes ~ |_Jh Flip Horizontal

Siide 10f 1 | =5 | Flip Wertical

Fig.11 First shape copied end
horizontal fliped

and delete the lines red and blue. The
image is saved as pictures and after
that the crop tool resizes the picture in
correct position (Fig.5). Further, the
final picture (Fig.6) is inserted in new
slide and with “freeform” tool (Fig.7)
we copy the shape of the other lateral
incisor, which is in right position (Fig.
8). The new created form is duplicated
(Fig.9) and positioned after “horizontal
flip”(Fig.10) over the image of right
upper lateral incisor (Fig.11).

Filled form shows us the ideal
shape of the lateral incisor and the
marginal line gives us information
about its ideal contour (Fig.12).

Finally, both images are saved as
pictures and analyzed.

Fig.12 The ideal contour of lateral
right incisor

RESULTS

Some of worldwide accepted aes-
the-ic criteria 3 are used to analyze the
smile: facial midline, gingival embra-
sures, dental axis, gingival zenith, gin-
gival contour, contact points position,
incisal edge line and incisal curvature.
All these elements have to be symme-
trical to midline and horizontal line
(Fig.13). In this particular clinical case,
we can observe that, due to the mo-
dified position, the appearance of 12 is
different from its homologue. The gin-
gival contour is situated in a lower po-

sition and the visible contour is signi-
ficantly smaller affecting the incisal and
buccal curvature. It is obvious that the
incisal edge of 11 is also affected and a
composite direct restoration could ea-
sily solve this, but it will be addressed
with other occasion.

Regarding to ”digital mock-up”,
in this simple way it can be detected
what changes we have to operate in
order to obtain an aesthetic smile: small
gingival gingival recontouring and a
ceramic veneer with shape similar to
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22. This technique would improve the
communication with technicians who
usually build the wax-up on gyps
model without any clinical information.

By sending these pictures to dental
technician we provide very important
and exact information about patient’s
clinical features.

Fig. 13. The facial midline (1), the gingival embrasures (2), the tipping of dental axis (3), the gingival
zenith (4), the gingival contour (5), the contact points(6), the incisal edge line (7), the incisal curvature

CONCLUSIONS

The utilization of computer in Smile
Design process permits us to achieve
better results from aesthetic treatments.
The Smile Analysis process is less
difficult and more accurate. All the

information are easily stored, processed
and archived. Moreover we could
avoid any misunderstanding that can
occur during the communication with
the dental laboratory.
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ABSTRACT

Early detection, during growth, of transverse skeletal imbalances of the maxillofacial complex and
adequate orthodontic and orthopedic correction contributes to resumption of balanced orthodontic and
skeletal development, muscle and functional reequilibration, consecutively reducing the impact of
asymmetric facial development on oral health and facial harmony.

Our research objective is to assess the degree and features characterizing skeletal facial
asymmetry, potential causality and correlation between asymmetry and malocclusion type or rotational
pattern of facial growth, through the examination of the frontal cephalomgrams of a group of growing
patients, with moderate and severe malocclusions.

Transverse skeletal asymmetry was examined by evaluation of median landmarks (upper and
lower incisale and menton) deviation from the midline and the interpretation of the zygomatic, mastoid,
maxillary and antegonion asymmetry indices.

Among numerous clinical and imaging procedures used to assess facial asymmetry, cephalometric
measurements allow precise quantification of the involvement of various skeletal areas. The frontal
cephalometric investigation contributes to the estimation of the degree of "camouflage" provided by the
development the soft tissues, in view of optimizing therapeutic outcomes from the anatomical, functional
and aesthetic perspectives.

Key words: frontal cephalogram; skeletal facial asymmetry.
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INTRODUCTION

Skeletal structures undergo con-
tinuous development and changes du-
ring growth, principally induced by
functional forces, with significant con-
tributions of muscle activity, nutrition,
dental and periodontal lesions, clinical
signs of general diseases !3; the lo-
cation, direction and degree of the asy-
mmetrical development constitute va-
luable indications in understanding the
etiology of facial asymmetry, essential
for diagnosis and treatment planning
of patients with malocclusions 4 5. Ge-
netic, environmental or combinations
of these factors are incriminated in the
occurrence of right / left variations of
the growth rate ©%.

Functional imbalances suffered
during growth can lead - in search of
new balance - to structural alterations
with disruption of harmonious facial
development.

Early detection of imbalances in
growth and consequent orthodontic re-
equilibration contribute to resumption
of balanced skeletal development, fun-
ctional and muscle equilibrium, con-
secutively reducing the impact of asy-
mmetric development on oral health
and facial harmony.

The evaluation of the facial asy-
mmetry includes various clinical and
imaging procedures, among which ce-
phalometric measurements allow pre-
cise quantification of the involvement
of various areas of bone.

Although the value of frontal ce-
phalometry is often asserted, especially
in conjunction with facial asymmetry,
skeletal inter-maxillary discrepancies
and cleft lip and palate, the frequency
with which it is recommended - as
reflected in published studies - appears
to be reduced 9. 1°.

AIM

The literature offers no uniform
criteria for defining asymmetry. The
stage at which asymmetry becomes
pathological is not exactly measurable,
as clinical parameters should be eva-
luated in relation to aesthetics and fun-
ctionality. Our research aims to assess
the degree of skeletal asymmetry in a

group of growing patients with mo-
derate and severe malocclusions
increase of malocclusions and to
examine whether the asymmetry de-
pends on certain developmental fea-
tures as facial growth pattern or type of
malocclusion, whether it is anatomical
or functional.

MATERIALS AND METHODS

Initial records of 158 patients who
started treatment in the Department of
Orthodontics and Dentofacial Orthope-
dics, University of Medicine and Phar-
macy “Carol Davila” in Bucharest, be-
tween years 2006-2010 were investiga-
ted in the preliminary stage our rese-
arch. Of these patients, the research
sample consisted of 26 children aged 8-
14 years, 14 female and 12 male, with

malocclusions with a dissymmetrical
component, whose orthodontic records
included frontal cephalomgrams prior
to treatment start.

To assess the asymmetric cranio-
facial characteristics, for the current
study we selected and marked on the
frontal cephalomgrams a set of land-
marks that provide useful and repro-
ducible information 1! - five bilateral
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skeletal landmarks, two median skele-

tal landmarks and two median dental

landmarks as follows (Figures 1, 2):

- anterior nasal spine (Nsa) - the
center of the intersection between
nasal septum and hard palate)

- mentalis / gnathion (Me) - the
midpoint of the lower border of the
mandibular symphysis

- upper incisale (I) - the midpoint
between the upper central incisors
at the incisal margin edge

- lower incisale (i) - the midpoint
between the lower central incisors
to the incisal margin

- lateroorbitale (Lo) - the intersection
of the lateral orbital contour with
oblique line

- zygion (Zy) - most lateral and
superior point of the zygomatic
arch

- mastoidale (Ms) - the lowest point
on the contour of the mastoid
process

- maxilare (Mx) - intersection of the
lateral contour of the maxillary
alveolar process with the lower
contour of the maxillozygomatic
process of the maxilla

- antegonion (Ag) - the highest point
in the antegonial notch.

Landmarks were recorded manu-
ally on the cephalomgrams. The hori-
zontal reference plane was tangent to
the upper contours of the orbits, and
the vertical reference plane (midline)

was perpendicular to the horizontal
reference plane through crista galli.

In consideration of evaluating
median asymmetry, we measured dis-
tances from the points nasospinalis an-
terior (Nsa), upper incisor (I), lower
incisor (i) and menton (Me) to the mid-
line. Records were gathered conside-
ring a positive value if landmarks were
displaced to the right and a negative
value if displaced to the left (figure 2).
Deviation of more than 2 mm of any
point from the midline was considered
a sign of asymmetry, as established by
Severt and Proffit (1997 12).

We measured the distances from
bilateral points zygion, mastoidale, ma-
xilare and antegonion to the midline
(figure 2), thus obtaining four pairs of
horizontal variables (according to Har-
vold, Grummons 13 14).

Respective asymmetry indices
were calculated using the formula:

Asymmetry index (%) = (R-L) /

(R + L) x100,
- where R is the distance from the
right landmark, and
- L the distance from the left land-
mark to the midline.

Measured and calculated values
of these indices higher than 4% were
recorded as a sign of asymmetry, and
generally reflect a greater than 3 mm
difference between the distances to the
midline of the respective pair of bi-
lateral landmarks.

Fig. 1 Median cephalometric landmarks (Nsa,
I, i, Me) and reference planes used (horizontal
reference plane - tangent to the left and right
upper orbital contours, mid-sagittal plane -
perpendicular to the horizontal reference
plane in crista galli). Horizontal
measurements for median facial asymmetry
evaluation (dNsa, dI, di, dMe).
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| Planul medtogitel

T Fig. 2 Lateral cephalometric landmarks (Zy, Ms,
2 - Mx, Ag) and reference planes used. Horizontal
measurements for lateral skeletal facial
& asymmetry evaluation, from bilateral

<2 e cephalometric landmarks to the mid-saggital

plane (IZy, IMs, Imx, IAg).

RESULTS
Measured and respectively cal- ral transverse asymmetry for the re-
culated values of the parameters in- search subjects are presented in Table I.

vestigated, describing median and late-

Table 1 Measured values for the lateral displacement of median points investigated and lateral transverse
asymmetry indices calculated for the research subjects. Median displacements over 2mm and indices over 4% are
highlighted.

. . g Frontal cephalogram Frontal cephalogram

—‘é .é’ o _q;)‘ ‘E E - median transverse symmetry - lateral transverse symmetry indices

; E < (03% E :':g Index Index Index Index Index
S § (% Nsa ! i Ve Lo Zy Ms Mx Ag

1 |CI 8 [M|II/1| h -1 0 0 1 0,0% - -3,4% -1,5% 0,0%
2 | LA 8 F I N 0,5 -1 -0,5 2 -0,5% 1,8% 2,3% 2,9% 4,0%
3 | MA. 8§ |M|II/1| H 0 1 1 -3 0,0% - -5,0% -1,6% -4,9%
4 | LN. 9 F|lO/1| H | -05 1 2 -1 0,0% -2,6% -4,8% -2,5% -2,0%
5 | SA. 9 F I H 0 -1 4 59 0,0% 1,5% 1,4% 4,3% 1,7%
6 | LL 10 | M| I N 0 0 -1 -1 0,0% -2,3% -3,8% 0,0% -2,7%
7 | LL 10 | M| II/1T| N 0 0 -1 4 0,5% -0,7% -0,8% -2,0% -3,8%
8 | MA. 10 | F[II/1| N -1 15 4 2 0,0% - 0,5% -0,8% 1,7%
9 | SM. 10 |M|II/2 | h 1 1 35 1 0,0% 0,8% 0,0% 2,9% 0,6%
10 | M.L. 8 F | II H 1 0 1 0 1,0% -2,3% -4,7% 0,8% -1,1%
11 | B.A. 11 |F|lO/1| H 0 2 15 1 0,0% 0,4% 6,5% 0,0% 1,8%
12 | CA. 1 | F I H 15 1 2 3 0,0% -0,4% -1,4% -1,4% 1,7%
13 | DM. 11 | M| II h 1 15 15 -3 0,0% -0,8% -1,7% 3,9% -1,1%
14 | D.R. 11 | F | II N -1 -1,5 -0,5 0 -0,5% - -4,7% -1,6% -3,5%
15 | N.A. 11 | F|IO/1| h 0 1 1 3 0,0% 0,8% 2,8% 5,0% 2,0

16 | B.R. 12 | M| I H 0 4 4 5 1,1% 0,5% -1,6% 5,4% 7,0%
17 | CB. 12 | M| I h 0 0 1 1 0,0% - -0,4% 0,7% -1,1%
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18 | M.C. 12 | M| 1I/2 | H 15 15 1 0 0,0% 1,5% 1,9% -1,4% -1,1%
19 | RA. 12 | F I h 0 1 0 -2 -1,1% -3% 2,3% 0,0% 1,8%
20 | S.T. 12 | F|1I/2 | N 0 0 1 -1 -0,5% 0,0% -1,3% 0,7% -0,5%
21 | J.A. 13 | F | 1I/1 H 0 -2 15 0 0,0% 0,7% -2,9% 0,8% -4,8%
22 | MA. 13 |M|II/2 | H 1 4 5 -5,5 0,0% 0,4% -0,9% -5,2% -5,6%
23 | RS 13 | M I H 0 -2 -2,5 -5,5 -0,6% -2,0% -3,5% -3,1% -6,8%
24 | LM 14 | F|1I/2 | N -2 -6 -3,5 -1 1,1% -1,6% -1,9% -5,6% -2,2%
25 | M.V. 14 | M| II/2 h 0 2 -1 -1 0,0% 0,0% -2,1% 2,4% -1,7%
26 | P.M. 14 | F I H 0 15 -1 3 0,0% 1,6% 4,3% 2,9% 0,0%
DISCUSSION

To assess the median facial asy-
mmetry, we used four anthropometric
landmarks established in the literature
as having low identification and geo-
metric errors: Nsa, I, i, Me, central land-
marks of the maxillary and mandibular
bases and of the upper and lower
dental arches. Among these, chin de-
viation from the midline is considered
to accurately describe facial asymme-
try; Masuoka 15 appreciates chin devia-
tion as the most relevant indicator re-
lated to the subjective assessment of
facial asymmetry.

We recorded displacements of
more than 2 mm from the midline of
these points in 69.3% of the cases ana-
lyzed. Lateral chin deviation occured in
46.1% of the subjects, with amplitudes
up to 5.5 mm. The amplitude at which
the chin deviation becomes apparent
varies from person to person, but in
line with research findings by Edler 1,
Haraguchi 17, van Keulen ¥ who con-
sider 4 mm as a "threshold" for the per-
ception of asymmetry, we found that
67% of chin deviation cases in our re-
search fall below 4 mm, and 33% be-
tween 4 - 5.5 mm.

A correlation between less than 4
mm displacement of the chin and mini-
mal displacement - less than 1.5 mm,
considered insignificant - of the the in-
cisive points.

To differentiate between excessive
or deficient unilateral development of
the mandible and mandibular lateral
shift and to evaluate midline symmetry
of the dental arches in relation to the
facial skeleton we have appreciated the
importance of corroborating informa-
tion obtained by evaluating median a-
symmetry - displacement from the
midline of the central points of the jaws
and of the dental arches - with the the
skeletal asymmetry in the lateral area.

In our research, measurement of
the distances from bilateral landmarks
to the mid-sagittal plane and calcula-
tion of asymmetry indices revealed the
presence of varying degrees of asy-
mmetry between patients. We noted
that the distances that characterize the
upper facial area are more stable in
terms of symmetry, noting symmetry
preservation at the level of lateroor-
bitale and zygion points - 11.5% of
cases displayed an above 0 value for
the zygomatic index, but less than 4%.
Asymmetry of over 4%, occurs at lower
levels, concerning the mastoid, maxilla
and mandible.

Although most research subjects
presented - as measured - a degree of
asymmetry greater than zero at the
four levels investigated, in assessing
lateral transverse asymmetry we consi-
dered only index values greater than
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4%, as asymmetry of lower magnitude
can also occur as a result of potential
geometric, patient positioning, recor-
ding and measuring errors. Figure 3
presents the values calculated for the
zygomatic, mastoid, maxillary and an-
tegonian asymmetry indices for all sub-
jects, patients being ordered according
to the malocclusion presented.
Although statistically representa-
tive investigation was not feasible, data
analysis shows that most cases of asy-
mmetry in our sample belong to the
class I and class II division 1 groups:
- 62.5% of class II division 1 subjects
and 71.4% of class I presented at

least one of the indices evaluated
higher than 4%, as compared with
28.6% of the class II division 2 sub-
jects and 50% of class III subjects;

- For 37.5% of class I subjects and
28.5% of class II division 1 subjects
the antegonian index was higher
than 4%, compared to 14.2% of class
IT division 2 and none of class III.

Grouping patients by age revealed
no significant differences, subject’s rela-
tively symmetrical and with varying
degrees of mandibular, maxillary or
mastoid asymmetry existing in each
age group (figure 4).

I 1T 1 1 1 1 1 1 Mppjimomiomimio ¥l 20202020202 012 I I 0D

—— Inlx s M —o—Iulxe M x —o—Inlxs Ag

Fig. 3 Asimmetry indices calculated for all subjects, arranged by malocclusion type (n=26).

Fig. 4 Asymmetry indices calculated for all research subjects, ordered by age (n = 26).
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53.8% of the research subjects had
at least one of the indices evaluated
over 4% - the mastoid index was over
4% in 26.9% of the cases, the maxillary
index in 19.2% and the antegonian in-
dex in 23%.

In 38.5% of the sample asymmetry
concerned significantly one of the
investigated landmarks (19.2% antego-
nion, 11.5% maxilare, 7.7% antegonion),
while for 15.4% of subjects two land-
marks were involved in asymmetry
(maxilare and antegonion - 7.7%, mas-
toid and antegonion -7.7%).

Transverse disproportion is discer-
nible, even for people with harmonious
or clinically acceptable facial appea-
rance, through the majority of the asy-
mmetry indices & 1921, Among various
indices described for facial symmetry
analysis, the ones depicting structures
of the lower face present higher de-
grees of asymmetry compared to those
of the upper structures 12 15 19, indices
concerning mandibular development
being particularly disturbed.

Proffit 12 22 states that facial asy-
mmetry affects 25-34% of the popula-
tion, 74% of facial asymmetry being
detected in the area of the lower jaw. In
the group of children we studied the
higher incidence of lateral facial asy-
mmetry - 53.8% of subjects, by at least
one of the calculated indices greater
than 4% - is most likely related to
sample composition, as they repre-
sented a population with clear need for
orthodontic treatment.

Literature reveals the dominance of
the right 2023 or left 2 side of the face,
dominant side variation with growth 16
or lack of dominance. In our research,
of the subjects with asymmetry indices
over 4%, we recorded larger develop-
ment of either side of the face in a ratio
of right: left = 43: 57, proportion that
does not permit assessment of either
side dominance.

Assessment of asymmetry indices
gives a measure of the degree of asy-
mmetry in the lateral areas of the maxi-
lla and mandible, without differenti-
ating unilateral excessive or deficient
growth of the mandible from midline
shift or asymmetrical volume changes.

To assess the correlation between
lateral and midline mandibular asy-
mmetry we selected, from the research
sample, the subjects who fulfilled at
least one of the criteria: 3 mm or more
chin deviation or 4% or more antego-
nian index. 46.1% of subjects analyzed
were within these criteria.

DM (1) L
———
NA @1 ;

SA @ B Indice Ag (%),
[0

Fig.5 Chin deviation from the midline (in
millimeters) and antegonial asymmetry index
for subjects with either IAg>4% or dMe=3mm,
ordered by malocclusion type.

Antegonian index and chin devia-
tion values for these subjects, ordered
by malocclusion type, are shown in
figure 5. Most of these subjects - with
significant changes in perceived mandi-
bular level - are grouped in hiperdi-
vergent class I (50%) and class II divi-
sion 1 (33%).
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Disturbances observed are a con-
sequence of mandibular asymmetric
development by unilateral hyperplasia
of the mandibular body in 11.5% of the
subjects.

In 7.7% of the cases the observed
mandibular asymmetry is adaptative,
due to transverse asymmetry of the u-
pper jaw and possible asymmetries of
the glenoid cavities, as the two halves
of the mandibular body are proportio-
nately developed.

For 19.2% of the research subjects
the mandibular asymmetry detected is
a consequence of the functional shift of
the mandible due to crossbites and vi-
cious postural attitudes, although in
40% of these subjects (aged over 12
years) the long-term evolution of the
mandibular shift caused anatomical
changes - as left-right mandibular di-
mensional differences were detected
and functional examination revealed
limitations in centering the jaw.

CONCLUSIONS

As regards facial aesthetics during
the skeletal growth period, we found
that lateral skeletal asymmetry, altho-
ugh detectable following careful in-
spection has a lesser impact on the
aesthetic perception of facial asymme-
try, probably due to the well developed
soft tissues characteristic to younger
subjects.

Median skeletal asymmetries -
mainly chin deviation from the midline
- are mostly obvious and immediately
detectable, with ongoing visual impact,
while dental asymmetries have a redu-
ced effect on facial harmony, upper
dental midline shift being inconsisten-
tly observed during speech and smile.

A significant aesthetic impact was
observed for asymmetries of lesser
amplitude than minimum values consi-

dered in the study, but of opposite di-
rections on the upper and lower jaws,
indicating the need to also assess the
amplitude of the asymmetry between
the maxilla and mandible.

Significant facial asymmetry analy-
sis benefits, in addition to clinical exa-
mination and photographs, from fron-
tal cephalometric investigations, that
enhance the accuracy of skeletal asy-
mmetries assessment, while allowing
estimation of "camouflage" given by the
soft tissues” development, with a view
to optimize therapeutic outcomes and
functional anatomy, and aesthetic. Sys-
tematic evaluation of cases with facial
asymmetry requires symmetry analysis
along lateral contours and at the mid-
line level, at both skeletal and soft
tissue levels.
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ABSTRACT

Introduction: Nowadays, more and more patients are concerned with aesthetic issues.

Aim: The present paper wishes to highlight the existence of borderline cases for which the gravity
of the orthodontic diagnosis is not always betrayed by the appearance of the patient.

Material and Methods: We selected three orthodontic cases, one representative of each class of
malocclusion, for which there was considered to be a discrepancy between the facial appearance and the
diagnosis set on cephalometric interpretation of the profile teleradiography. For these cases the
cephalometric measurements were resumed and were added additional angular measurements to the
classical photostatic analysis in order to assess soft tissues.

Results: Following our analysis it was observed the presence of a compensation phenomenon of
the skeletal discrepancies by the overlaying soft tissues.

Conclusions: It must always be considered a series of characteristics given by the configuration of

the overlying soft tissue, which sometimes can hide the severity of the malocclusion and may influence
the therapeutically approach.

Key words: malocclusion, orthodontic treatment, cephalometric.
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INTRODUCTION

Social integration, psychological
well-being and self confidence of every
individual are related to physical appe-
arance. The literature contains studies
like those of Hershnon L E and Gideon
DB's from 198011 or Canut ] in 1996 5
which demonstrate a link between an
individual's self-esteem and facial a-
ttractiveness. Thus, patients” undergo-
ing orthodontic treatment is expecting
to improve not only the teeth, but also
the facial profile. Therefore, getting a
well balanced, harmonious and aes-
thetic profile is one of the major goals
of orthodontic treatment.

However, defining beauty or the
aesthetic is not an easy task since it is a
subjective issue that involves many fac-
tors. Among these factors we include:
ethnicity and culture of the individual,
age of the patient and of the examiner,
global trends and local context. Also
today, the media tends to impose cer-
tain rules and last, but not least when it
comes to treatment planning we must
not forget the patient's wishes, which

are based on how they perceive them-
selves. In order to achieve a complex
and proper treatment plan in accor-
dance with the aesthetic wishes of the
patients, we must carefully analyze
both bone structures and soft overlying
tissues. After the standardization of the
cephalometric technique by Broadbent
in 1931 8, the analysis of soft tissue
profile is less used than the analysis of
dento-skeletal relationships which has
since become the primary factor in or-
thodontic therapeutic decision. Subse-
quently, some authors have incorpora-
ted in their cephalometric analysis so-
me measurements of soft tissues, by
introducing filters to the lateral cepha-
lometric technique to allow visualiza-
tion of soft tissue. Among these au-
thors we mention Burston CJ in 1958
and 1967, Downs W in 1965, Merrifield
L in 1966, and Holdaway RA 1983 1.

In everyday practice most ortho-
dontists are doing an analysis of facial
soft tissues in an unstructured way and
often subconsciously.

AIM

An important part of the stage of
diagnosis setting and treatment pla-
nning is the analysis of the soft tissues,
and authors such as JD Subtelny (1958)
15, Burston CJ (1967) 4, Bowker WD and
Meredith HV (1959) recommend taking
into consideration the soft tissue ana-
lysis to achieve a proper assessment of
the case because of the existence of
individual differences in the thickness

of soft tissues. For these reasons, in the
present study we wish to emphasize
the importance of a thorough examina-
tion both in terms of hard tissues and
in terms of soft ones whereas the bor-
derline cases exist, for which the gra-
vity of the orthodontic diagnosis is not
always betrayed by the appearance of
the patient.

MATERIALS AND METHODS

We studied records of
orthodontic patients from the Pediatric
Dentistry Clinic of the University of
Medicine and Pharmacy = Iuliu

Hatieganu ~ of Cluj-Napoca who were
seeking orthodontic treatment in 2009-
2010. Three cases were selected, one
representative of each class of dental
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malocclusion, and it was found that
there is a discrepancy between facial
appearance and diagnosis based on
interpretation of the profile
teleradiography. Criteria for selection
of subjects was the presence of a
relatively harmonious and balanced
facial appearance, labial slot closed at
rest, no accidents, injuries and surgery
in maxillo-facial area in the patients’
medical history and the existence of

Fig.1 Cephaldmetric tracings using the Tweed and the Sassouni techniques

complete  documentation at the
beginning of treatment. For these cases
cephalometric measurements were
repeated using the cephalometric
analysis of Tweed Merrifield and the
one developed by Sassouni , to which
we added  additional  angular
measurements to  the classical

photostatic analysis in assessing soft

tissues.

| e

Fig.2 Photostatic analysis-angular mesurements

For the analysis of soft tissue profile the following angles

were taken into account:

- Nasolabial angle-Prn-Sn-Ls (Fig. 2 top left)
- Labio-mentonier angle Li-Sm-Pg (Fig. 2 top right)
- Facial contour angle G-Sn-Pg (Fig. 2 bottom left)

- Angle of facial convexity N-Prn-Pg (Fig. 2 lower right)

RESULTS
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CASE 1. Patient CA, 14 years of
age: A 14-year-old patient presented
herself seeking orthodontic solving of a

minor crowding the upper frontal arch,
and has class I occlusal relationship in

the canines and molars.
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Fig.3 Case 1- Face and profile

The Tweed cephalometric analy-
sis (Table I) shows a normodivergent
profile, with a class II skeletal discre-
pancy compensated by the alveolar bo-
ne. Total space analysis (Tables II and
III) indicate a moderate degree of seve-
rity in solving the case, 116.5, close to

Table 1 Cephalometric values - case 1

Measurement Normal Observed Values
FMIA 67 45
FMA 25 27
IMPA 88 108
SNA 82 85
SNB 80 75
ANB 2 10
AO-BO 0 5
OCC PLANE 10 14
Z ANGLE 75 62
UPPER LIP 14
TOTAL CHIN 13
POST FACIAL HEIGHT 45 44
ANT FACIAL HEIGHT 65 68
FAC HEIGHT INDEX 0.70 0.64

Table 2 Cranial facial analysis-case 1

the upper limit, due to significant
skeletal changes.

The Sassouni cephalometric ana-
lysis also shows a proarhial profile with
an intermaxillary sagittal discrepancy
of 5 mm, a class I dental relationship
with vertical normal bite.

Fig. 4 Teleradiography - case 1

Normal Values Observed Values Coefficient of Difficulty Difficulty
FMA 22-28 27 5 0
ANB 1-5 10 15 75
z 70-80 62 2 16
OCC PLANE 8-12 14 3
SNB 78-82 75 5
FAC HEIGHT 0.65-0.75 0.64 3
INDEX
TOTAL DIFFICULTY 91
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Table 3 Total Space Analysis-Case 1

130

ANTERIOR CEPHALOMETRIC  DIFFICULTY DIFFICULTY
AREA VALUE FACTOR
DENTAL DISCREPANCY 1 15 15
CEPHALOMETRIC DISCREPANCY 16 1 16
TOTAL 17 17.5
MIDD-ARCH DENTAL DISCREPANCY 0 1 0
AREA
SPEE CURVATURE 2 1 2
TOTAL 2 2
HORIZONTAL OCCLUSAL 0 2 0
DISCREPANCY
POSTERIOR  DENTAL DISCREPANCY -12
AREA
“-" GROWTH EXPETANCY
TOTAL 12 0.5 6
TOTAL 31 DIFFICULTY 25.5
SPACE
ANALYSIS
TOTAL DIFFICULTY 116.5
0-60 LOW
60-120 MODERATE
120-...SEVERE

On the other hand, the angular
phototostatic analysis reveals a har-
monious and balanced profile with the
nasolabial angle (72 (74 8)), labio-men-
tal angle (116 (122 11.7)) and the facial
contour angle (165 (170+5)) with values
within the ranges cited in the literature,
only the angle of facial conve-xity is
slightly diminished 122 (130+ 3.5)).

Table 4 Cephalometric values - case 2

Measurment Normal Observed Values
FMIA 67 78
FMA 25 14
IMPA 88 89
SNA 82 85
SNB 80 84
ANB 2 1
AO-BO 0 -1
OCC PLANE 10 5

Z ANGLE 75 82
UPPER LIP 20
TOTAL CHIN 17
POST FACIAL 45 47
HEIGHT

ANT FACIAL 65 62
HEIGHT

FAC HEIGHT INDEX 0.70 0.75

CASE 2. Patient SS, 16 years old:
The second case is a 16 year-old pa-
tient presenting a class II malocclusion.

The Tweed Analysis reveals an
important hypodivergency, without the
presence of a sagittal discrepancy
between the two maxillaries but with
an evidently increased facial aesthetic
angle (Z).

Fig. 5 Teleradiography - case 2

Medicine in Evolution Volume XVIII, No. 1, 2012



The importance of a thorough examination in placing an orthodontic diagnosis

The severity of the malocclusion
is moderate 89.5. The Sassouni analysis
confirms the lack of sagittal skeletal di-
screpancy and the presence of a class II
alveolar relation of 4 mm with an im-
portant deep bite.

Fig.6 Photostatic analysis - Case 2

The analysis of the nasal complex
soft tissues shows normal values for
the nasolabial, facial contour and facial
convexity angles, but on the other hand
we have a labio-mental angle slightly
accentuated. 102 (122+11,7).

The Sassouni analysis confirms
the lack of sagittal skeletal discrepancy

Table 5 Cephalometric values - case 3

Measurments Normal Observed Values
FMIA 67 67
FMA 25 27
IMPA 88 86
SNA 82 83
SNB 80 90
ANB 2 -7
AO-BO 0 13
OCC PLANE 10 22
Z ANGLE 75 67
UPPER LIP 13
TOTAL CHIN 11
POST FACIAL 45 48
HEIGHT

ANT FACIAL 65 64
HEIGHT

FAC HEIGHT INDEX 0.70 0.75

and the presence of a class II alveolar
relation of 4 mm with an important
deep bite.

The analysis of the nasal complex
soft tissues shows normal values for
the nasolabial, facial contour and facial
convexity angles, but on the other hand
we have a labio-mental angle slightly
accentuated. 102(122+11,7).

CASE 3 Patient IG, 12 years: The
third case refers to a 12 year-old patient
with a class III malocclusion.

The Tweed analysis shows a nor-
modivergent profile, with an important
sagittal skeletal discrepancy between
the maxilla and the mandible (ANB -7).

The total space analysis reveals a
severe degree of difficulty 226,5, fur-
thermore since the patient has agenesis
of the second premolars (4.5, 3.5) in the
lower arch and the first permanent
molars are endodonticaly treated and
with massive crown destructions.

The Sassouni analysis confirms
the impressive sagittal skeletal discre-
pancy (12 mm) as well as the absence of
the alveolar compensation phenome-
non.

Fig. 7 Teleradiography - case 3
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The photostatic angular measure-
ments presents the labio-mental angle
(131 (122+11,7)), the angle of facial con-
tour (175(170+5)) and the angle of facial
convexity (137(135+ 3.5)) that are be-
tween the limits cited in the literature
but a nasolabial angle a bit more open
(94 (74+8)). For the studied patients it
was observed the presence of a com-
pensation phenomenon of the skeletal
discrepancies by the overlaying soft ti-
ssues as well as the lack of correlation
between this phenomenon with the ty-
pe of malocclusion (dental or skeletal).
Furthermore it was observed that the
presence of typical cephalometric valu-

es for a certain malocclusion is not al-
ways implying a less desirable profile.

Fig. 8 Photostatic analysis-Case 3

DISCUSSIONS

The advantages of angular rea-
dings on the photomontages are many.
Thus these measures are not affected
by the scale of photography as the ce-
phalometric analysis (Malkoc et al
2005) 13, they can be used both in the
pre-treatment phase and during the e-
valuation of results, they can be achi-
eved through programs and manual
tracings but they don’t require expen-
sive equipment, nor complex procedu-
res, they provide measurable results
and represent a reproducible method.

All these advantages are recommen-
ding these analyses to be used more
frequently in association with other
measurements both cephalometric and
photostatic in the idea of a thorough
examination for each case.

Although the ages of patients in
the study take a fairly broad range, we
opted for angular measurements of the
nasal complex as it is considered that
these parameters remain relatively con-
stant between 7 and 18 years of age.
(Genecov et al 1989) 10

CONCLUSIONS

In our survey conducted on three
orthodontic cases representative of
each class of anomaly, we found that a
less desirable skeletal pattern is not
always associated with a nonaesthetic
facial aspect. This phenomenon is due
to the presence of bone defect com-

pensation by superjacent soft tissues.
Consideration must be as rigorous and
must equally address the hard bony
tissues and the soft overlying ones.
Knowledge of facial aesthetic standards
is important because the treatment es-
tablished must not harm the aesthetics.
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ABSTRACT

By my contribution 1 wish to underline the importance of functional orthodontic devices.

Out of 164 patients, 88 aged between 3-45 have been treated with functional devices. With these
kind of devices, not only the orthodontist capacity is enough; it also demands an impecable execution of
the device as well as the collaboration with the patient who has to exactly follow the doctors instructions.
We have selected a few patients, exemplified through extraoral pictures as well as study molds, before and
after some treatment steps.

In choosing the treatment a big contribution played the fact that functional therapie has minimal
side effects as compared to fixed therapy.

The cost is much lower for functional devices than for fixed appliances. It also has to be underlined
that the patients collaboration is very important, without which no result will be obtained.

Key words: functional devices, interception, utility, effect on the patient.
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INTRODUCTION

Orthodontics has two important
branches that have developed diffe-
rently in the world. They are fixed
techniques and therapy using mobile
appliances. Fixed therapy became very
important in the USA while in Europe;
mobile therapy has been better accep-
ted 48,

Dr Angle was the one who divi-
ded anomalies into 3 classes: I, II and
III. Schwarz introduced the palatal pla-
te and Andresen-Haupl the activator.

Bimler, Stockfisch, Balters, Klammt and
Frankel introduced functional devices,
very usefull for different types of ano-
malies 7.

Meanwhile, fixed therapy deve-
lopped that much that functional devi-
ces were left at the side. Dentists have
to recognize bad development (exce-
ssive or underdeveloped) of the jaws in
the three palns, at a young age, because
treatment is much easier, faster, wit-
hout high costs and best results.

CASE REPORT

The moment when orthodontic
treatment starts doesn’t depend on the
cronological age, but on the dental and
skeletal age as well as the gravity of the
case, given the character of the ano-
malie.

Out of 164 patients, 49 droped out
because of different reasons, 88 have
been treated with functional devices
(exclusive or combined with fixed the-
rapy) and other 27 haven’t been well
documented.

Patients were aged between 3-45.
29% have been treated with fixed appli-
ances, 38% received both techniques
and the other 33% have been treated
using exclusively functional devices.
Check ups have been done every 4
weeks for mono-maxillary devices and
every 6 weeks for bi-maxillary devices.

We will describe some of the
cases treated exclusively with functi-
onal appliances.

INTERCEPTION AND PREVENTION OF DENTO-MAXILLARY ANOMALIES

Interception and prevention of
dento-maxillary anomalies is realized
starting from temporary and mixed
dentition because oclusion doesn’t de-
velop according to the growing sche-
me. Case 1: 3 years old patient with

distalized oclusion, 10 mm sagital step,
labial incompetence. A vestibular plate
which traines the orbicular muscles, as
seen in the images. After a few month
of treatment the evolution is satisfacto-

ry.
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For reversed front occlusion in pa-
tients having permanent incisors in re-
versed relationship, if treatment do-
esn’t star early, the maxillary vestibu-
llum doesn’t develop anteriorly, raising
a compensation through the palatal lea-
ning of the upper and lower incisors.
Once the relationship is removed, the
maxillary regaines it’s natural develop-

ment excepting the genetic anomalies.
Case 2: 7 years old patient with
reversed frontal occlusion and class II
Angle in both molars. We applied a
plate with temporary mouth guard in
order to achieve normal frontal occlu-
sion, then the mouth guards have been
excluded in order to deepen the bite.
The evolution is excellent.
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Case 3: 8 years old patient - re-
versed relationship of 2.1 and a here-
ditary tendency for class III anomaly.
We have applied a plate with a screw
and a Coffin wire. The evolution is

good. For uni-lateral or bilateral cross-
bite, delaying the treatment limits the
transversal growth of the maxillary and
obtaining the circumscription of the
inferior teeth.

Case 4: 6 years old patient - ha-
ving bilateral crossbite with an evolu-
tion to genetic class II anomaly. We
applied a plate with a 3D screw, ves-
tibular Eschler arch to lingualize inferi-
or incisors. The maxillary disjunction
has been obtained in a later stage and

now the patient wears a plate with a 3D
screw which has predominant action
on the upper frontal incisors, in order
for them to advance togheter with the
alveolar process and obtain enough
space for the canine.
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Case 5: 15 years old patient ha-
ving an open bite. We used an activator
to remove the vicious habit and after
approximately 1 year the case was fi-
nalized. In cases with crowdings, one
should intervene as quickly as possible

Case 6: 8 years old patient crow-
dings and reversed contact for 1.2 - we
used a plate with an auxilliary resort
for the vestibularisation of 12. It is an
intermediate treatment step. After the
oclusal jump the mouth guards have
been removed. The evolution is very
good.

when the sutures are still aproachable.
After this time period the enlargement
of the arches can only be obtained by
axial movements of the teeth or
permanent teeth extractions.

In cases of class II anomalies with
deep bite and positive sagital step,
orthodontic treatment must consist of
the mesialization of the lower jaw and
when this is not possible, extractions in
the upper jaw have to be made to
cpmpensate the saggital step.
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Case 7: 10 years old patient with
distalized class II Angle oclusion, deep
bite and 5 mm sagital step. We used a
twin block with a big median screw,
without arch wire to allow the orbicu-
lar muscles to tonify. The mandibular
plate has no screw. With this appliance

we managed to mesialize the lower jaw
and open the bite.

We have obtained the mesializati-
on of the lower jaw, modified the upper
plate in order to stabilize the oclusion
and allow the eruption of the
premolars and canines.
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RESULTS

The incipient anomaly can be co-
rrected for 35% of the patients using
only functional orthodontic appliances.

Approximately 40% of the pati-
ents need initially functional orthodon-
tic appliances but the treatment has to
continue with fixed techniques in order
to achieve the gold standard 1235, The

time span of using fixed appliances
puts the impression on the stability of
the enamel surfaces of the teeth. The
shorter the fixed appliances are used,
that much less signs of enamel irrita-
tion are seen. The gingival retraction
and the root resorbtion determine oclu-
sion problems on the long term.

DISCUSSIONS

Functional apliances can be used
at any age, starting with the temporary
dentition, mixed and permanent. They
shoul always be the priority before fi-
xed appliances because they are phisio-
logical appliances and do not have
many side effects. One should also take
into account that the cooperation with
the patien is mandatory, that is why the
orthodontist has to explain to the pa-
tient the most favorable choice for the
given situation. One should also ex-
plain that in order to obtain best phisio-
nomic results, treatment with fixed a-
ppliances could be also needed. In
order to take the right decision the

patient has to consider the family an-
tourage, how dental hygiene can be
performed and the time needed to wear
the appliance.

Our objective is to obtain a fun-
ctional oclusion that is individualizes
for each patient but also a correspun-
ding esthetic aspect. Sometimes an in-
terdisciplinary approach is neede invol-
ving a speech therapist or even a psi-
chotherapist. Any unsolved problem
could lead to relaps. Dentists send
often very complicated cases with deep
bites, severe crowdings, cross bites and
if we don’t get them at the right time,
relaps can not be avoided.

CONCLUSIONS

When it comes to orthodontic tre-
atment it is not so important what me-
thod we use but how we apply it. We
do not only correct the position of teeth
and jaws but we also have to keep the
soundness of the teeth in mind. The
message is addressed to al dentists
because they have to send the patient

to an orthodontist when they observe
some anomalies, but also to the parents
who should be informed through add
campaignes about the importance of
the orthodontic control as soon as po-
ssible and a propper interceptive treat-
ment.
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ABSTRACT

Aim: The aim of the study was to compare the efficiency of three different sedation methods in
controlling the behavior of uncooperative children during dental treatment.

Materials and methods: Thirty two children (15 males and 17 females) were selected for this
study, with ages between 5 and 10 years. The effectiveness of each sedation method was considered
comparing the children’s behavior during different stages of the dental treatment. For the assessment of
the children’s behavior, a scoring system suggested by Houpt et al. (1985) was utilized.

Results: The combination of midazolam and nitrous oxide-oxygen showed superior results in
terms of controlling movement and crying during the most stressful stages of the dental treatment. The
dental treatment could be successfully carried out with all three different sedation methods.

Conclusions: A combination of oral midazolam and nitrous oxide-oxygen sedation provides more
comfort to pediatric dental patients and operators during critical stages of dental treatment.

Keywords: oral midazolam, nitrous oxide-oxygen, mixed sedation.
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INTRODUCTION

Dental treatment of pediatric pa-
tients is difficult, but when the patient
also presents behavioral problems, the
task becomes extremely challenging.

It has been demonstrated that in-
fants and children experience pain in a
similar manner to adults (e. g., Porter,
Wolf, Gold, Lotsoff, Miller, 1997). High
levels of pain in children may have sig-
nificant neurophysiological effects (e.
g., Ruda, Ling, Hohmann, Peng, Tachi-
bana, 2000) and physiological effects (e.
g., Eland, 1993).

In such situations a pharmaco-
logical approach in the management of
the dental anxiety is needed because
inadequately managed pain in children
can have psychological consequences,
which can turn to lead to higher levels
of pain during medical treatments 1. A
variety of oral sedative agents have
been used for managing uncooperative
children 2. Midazolams safety margin
and its wide toxic/therapeutic ratio,
compared to diazepam, do not produce
prolonged sedation 3 4. It possesses
profoundly potent anxiolytic, amnestic,
hypnotic, anticonvulsant, skeletal mus-
cle relaxant, and sedative properties 5 ¢
7. When taken orally, midazolam is
absorbed in the gastrointestinal tract
and produces its peak effect in about 30
minutes, and has a fast recovery time

and is the most commonly used
benzodiazepine as a premedication for
sedation 3. It has been demonstrated
that, administrated in doses between
0.5 to 0.75mg/kg of body weight it is a
useful agent for sedation in paediatric
dentistry 8 °. The anterograde amnesia
property of midazolam is useful for
premedication before surgery to inhibit
unpleasant memories 1011,

Nitrous oxide inhalation produ-
ces anxiolytic and mild analgesic e-
ffects 12. Sedation by inhalation of ni-
trous oxide with oxygen is appropriate
for children with mild to moderate
anxiety and it enables them to accept
dental treatment better and it facilitates
co-ping across sequential visits 13. This
method is not adequate in more fearful
children, because of their refusal to
accept the nasal mask 1214,

In the literature there are several
studies presenting the efficacy and
safety of using inhalation sedation in
combination with other sedative drugs,
in dental treatment in uncooperative
children 15 16,17, 18,19, 20, 21, But there are
little studies comparing the efficacy
and safety of a mixed sedation (mi-
dazolam and nitrous oxide-oxygen in-
halation), comparing to sedation with
midazolam alone, and nitrous oxide in-
halation sedation alone.

MATERIALS AND METHODS

The study has been realized over
a period of 1 year, 02.2009 - 10.02.2010
and has a crossover design, where the
same patient received, during three di-
fferent dental appointments, three di-
fferent sedation regimens, that is:
- 0,6 mg/kg of oral midazolm
- Nitrous oxide/oxygen inhalation

sedation

- 0,6 mg/kg of oral midazolm with
nitrous oxide/oxygen inhalation
sedation.

The dental treatment was provi-
ded by the same doctor, in the same
room, and was the same in all the
patients and in all the dental treatmens,
and it consisted in:
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1. Local aneasthesia for temporary
molar

2. Preparation of the cavity with ro-
tative instruments

W

Fizionomic obturation of the cavity
4. No pulp therapy needed.

SAMPLE SELECTION

Thirty two children (15 males and

17 females) were selected for this study,

and the inclusion criteria was the fo-

llowing:

L Age between 5 and 10

2 ASA -1 Category 2

3. Child’s weight within normal range

4 The behavior category: Frankl 2
Scale #2 (negative: reluctant to ac-
cept treatment and some evidence
of Negative attitude, not very pro-
found),

5 Needing of restaurative obturation
at the tempoarary molars, but with
no pulp therapy/enlarged sealing
of the temporary molars

¢ No cognitive impairment

7. The children had to be healthy, and
didn’t had recently used medicati-
on such as erythromycin or anticon-
vulsants, or any othe medications

that may interfere with the pharma-
cokinetics of midazolam 3

8. The respiratory function of the chil-
dren had to be unobstructed, mea-
ning there had to be no breathing
difficulties caused by e.g. adenoid
hyperplasia, nasal septum pro-
blems, nasal polyps, enlarged turbi-
nates.

Before the treatment was started
each child had a general medical exa-
mination, clinical and radiological exa-
mination and the behavior category
was confirmed by a child psychologist.

The parents consented for their
child to participate to the study. They
received verbal and written explana-
tions of the procedures, and also pre-
and postoperative written instructions.

SEDATION PROTOCOL

All the children were examined
before each sedation by the anesthetist.
The dental treatment had to be postpo-
ned if the child was feeling sick and
had a cold (28 meetings were postpo-
ned). The children’s body weight was
registered with an electronic weighing
scale, and also the blood pressure, the
heart rate and the oxygen saturation
were recorded before each appoint-
ment.

The dose of oral midazolam (Dor-
micum-La Roche Ltd, Basel, Switzer-
land) was calculated for each child. The
medication was administrated to the
children in the recovery room, by their
parents with a large amount of water.

The treatment was postponed if the
child refused the medication (15 mee-
tings were postponed) or if the child
expectorated a part, or the whole amo-
unt of the medication (no such case o-
ccurred). The child waited, after the ad-
ministration of midazolam, in the quiet
recovery room, for 40 minutes with his
/ her parents and the signs of sedation
were observed and recorded by the
anesthetist every 10 minutes. After 40
minutes, the child was moved to the
dental office, in accompany of his / her
parents and the anesthetist.

During the nitrous oxide/oxygen
sedation, usig Masterflux automatic
AS3000 Tehnogaz, a nasal mask was

Medicine in Evolution Volume XVIII, No. 1, 2012



Sedation in uncooperative children undergoing dental procedures, comparative evaluation of three different methods

used, which delivered first, 100% oxy-
gen, and then gradually nitrous oxide,
up to 30-50%, titrated to the patient’s
need. At the end of the procedure,
100% oxygen was given for 3 minutes
before removal of the nasal mask.

The child was monitored conti-
nuously during the course of the treat-
ment. The hemodynamic parameters
were recorded before any sedation pro-
cedure has been made, during the cou-
rse of the treatment the child was conti-
nuously monitored using Siemens sc
7000. At the end of the dental proce-
dure, the child was transferred to the
recovery room. The patient was moni-
tored, and was discharged when he /
she fulfilled the discharged criteria (a-
bility to maintain a standing posture,
absence of dizziness or disorientation,
vital signs in parameters).

The time interval between the
appointments was one week.

First Appointment: In the first a-
ppointment the sedation was carried
out only with midazolam. After the
child was broughed in the dental office,

2. Local anaesthesia (Ubistesin forte
3M ESPE)

3. Preparation of the cavity with rota-
tive instruments

4 Restauration of the cavity using
glass ionomers (3M ESPE ketac cem
radiopaque)

Second Appointment: In the se-
cond appointment the children had
sedation with nitrous oxide / oxygen.
The dental procedures were the same.

Third Appointment: In the third
appointment the sedation was mixed,
oral midazolam and inhalation seda-
tion. The dental procedures were the
same.

Measurements: A scoring system
suggested by Houpt et. al. 2 was utili-
zed for this purpose. The system is con-
sisted of the following scales:

L Sleep Scale

2 Crying Scale

3. Movement Scale
4 Overall Scale

The evaluations were carried out
at the following times:

the following procedures had been L During administration of the local
carried out: anesthesia
L. Topical anaesthesia was applied for 2 During the preparation of the
1 minute cavity.
RESULTS

Working time: The working time
was considered from the moment the
child was on the dentalunit chair, until
it was brought in the recovery room.
The overall working time in the 1st
visit was 29,1 minutes, 28,7 minutes in
the 2nd visit and 26,4 in the 3rd visit.
The difference is not significant, but it
showed the time - efficacy of each seda-
tion regime.

Sleep Scale: Only with the mixed
sedation regimen deep sleep was re-
ached, and only at the beginning of the

treatment, and at the end. There was a
significant difference during the most
painful procedure, local anesthesia, be-
tween the three different sedation regi-
mens. The children were the most com-
fortable with the dental procedures du-
ring the third appointment.

Movement Scale: No patient move-
ment interrupted the dental treatment,
only one patient, during the 1st visit
was violent during the local anesthesia.
A significant difference was observed
between the three visits. The children
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sedated with midazolam alone exhibi-
ted significantly more movement than
those sedated with nitrous oxide. Du-
ring the mixed sedation the children
didn’t present any movement.

Crying Scale: The scores of crying
during all three visits were intermittent
crying or no crying. Only in the 1st vi-
sit, during local anesthesia 6,25% cried
continuously, and 3,1 % in the 2nd vi-
sit. The percentage of children not cry-

Table 1 Sleep Scale

ing was the biggest during the mixed
sedation regimen.

Evaluation of Overall Behavior: The
percentaje of children with “very good”
behavior was the highest during the
3rd visit. Most of the patients showed
good behavior. There was no aggressi-
ve behavior during any of the visits,
and no treatment was aborted. The o-
verall behavior of the children was di-
vided into two categories: acceptable or
unacceptable behavior.

Sleep rating

scale

Dental procedure Awake

Asleep

Deep sleep

Start of treatment

Tst visit 29

2nd yisit 27

3rd yisit 0

Local anesthesia

1st visit 30

2nd yisit 28

3rd visit 22

Restoration

1st visit 29

2nd yisit 25

3rd visit 0

Table 2 Movement Scale

146

Rating

Scale

Dental procedure Violent

Continuous

No movement

Start of treatment

1st visit

16

14

2nd visit

19

21

3t visit

0

30

Local anesthesia

1st visit

21

2nd yigit

25

3rd visit

28

Restoration

1st visit

22

2nd yigit

27

3rd visit

30
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Table 3 Crying Scale
Crying Rating Scale
Dental procedure Continuous Intermittent No crying
Start of treatment
1st visit 25
2nd yisit 27
3rd visit 30
Local anesthesia
st visit 2 16 13
2nd yisit 13 16
3rd visit 0 26
Restoration
1st visit 14 16
2nd yisit 23
3rd visit 30
Table 4 Evaluation of Overall Behavior
Behavior category Behavior ratings 1st visit 2nd yisit 3rd visit
Acceptable Very good 6 12 28
behavior Good 19 15 2
Total 25 27 30
Unacceptable Fair 5 3 -
behavior Aborted - - -
Total 5 3 -
DISCUSSIONS

The present study has attempted
to test the efficacy of three different
sedation regimens in controlling the be-
havior of uncooperative children du-
ring dental treatment. All three diffe-
rent sedation regimens proved to be
effective, all dental treatments could be
carried out, and suitable for young den-
tal patients who need minimal restora-
tive treatment. The Houpt 2* Sedation

Rating Scale was used to assess the effi-
cacy of sedation because of its demon-
strated reliability, simplicity in data in-
terpretation, and frequent successful u-
se by various studies 24 %.

The mixed sedation proved to be
the best during the most painful proce-
dure, local anesthesia, but it could be
carried out also with the other sedation
methods.

CONCLUSIONS

All three sedation methods pro-
ved their efficiency in controlling the
behavior of uncooperative children du-

ring dental treatment. The dental treat-
ment could be successfully carried with
all three sedation methods.
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The difference could be seen in
the comfort of the child, in the recor-

ding of the crying and the refusing-
movement during the dental treatment.
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ABSTRACT

Aim: Replacing alloys with alternative materials is a continuous challenge in dental medicine.
The study aims to present technological aspects concerning zirconia CAD/CAM all-ceramic restorations,
pointing their advantages versus classical metalo-ceramic restorations.

The authors completed several zirconium oxide-based ceramic restorations using the CAD/CAM
method, using Zeno Tec system (Wieland Dental).

Zirconium oxide-based ceramic restorations are definitely superior to metal-based ones, on all
counts: esthetic, resistance, mechanical properties, biocompatibility, resistance to corrosion.

Zirconium oxide-based ceramics is a viable alternative as it represents the hi-tech approach that
contributes to a superior physiognomic restoration.
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INTRODUCTION

CAD/CAM systems are compu-
teraided design (CAD) and computer-
aided manufacturing (CAM) systems
which have been used in dental medi-
cine since 1980. They represent a hi-
tech approach used in long-term phy-

siognomic restorations. The dentures
produced by using this method repre-
sent a high-class alternative to hand
made classical metalloceramic or fully
ceramic crowns .2,

MATERIALS AND METHODS

Zirconium oxide-based ceramic
blocks, the so-called “ceramic steel”,
are characterised by their high me-
chanical resistance, therefore being su-
ited for extensive physiognomic resto-
rations, even in the molar area. Zirco-
nium (zirconium silicate), one of the
oldest solid terrestrial minerals, was
discovered in Australia, and is a natu-
ral gem (precious stone in a pure crys-
tal state). Dental medicine uses zirconi-
um oxide (ZrOy), which is a white bio-
compatible material, resistant to corro-
sion, chemically inert, non-toxic, with a
high tissue-tolerance, esthetic, wear-
resistant, and with very good mecha-
nical characteristics. Most of the times,
zirconium oxide is combined with ytri-
um oxide (Y20»), for a better resistan-
ce’. The drilling of pre-syntherised is
conducted in the incomplete synthe-
rised stage, followed by the stages of
heading-contraction-syntherisation, in
special ovens, until the final shape and
toughness are obtained.

Eventually, the prosthetic piece is
plated with a special ceramic in order
to cover finer porosities, and after that
it is heated at low temperatures for a
higher esthetic aspect and to prevent
antagonist wear ©. Plating ceramics are
less tough than the ceramic used in
manufacturing infrastructure blocks.

The ZenoTec (Wieland Dental) sy-
stem, used by the authors, is a labora-
tory system, the model being manufac-
tured based on a conventional print.

The model is scanned with a 3
Shape D tri-dimensional laser system, a
fully automated process that lasts for 1-
2 minutes.

After scanning, the working mo-
del and the antagonists can be visua-
lised on the computer monitor.

An individual scanning has been
performed for each abutment, in order
to get a high-quality virtual model.

The ends were shaped on the
virtual model using the specific Zeno-
tec Manager software. The boundaries
of the model are automatically detected
by the software, still certain areas will
need further adjusting. The areas that
after adjusting have become too thin
will be marked in red. The insertion
axis and the space necessary for the
cement are then established.

The next stage is making the
ceramic infrastructure of Zeno Zr disks.
The restoration piece is placed (virtua-
lly) in an optimal position on the
zirconium disk and the supporting
rods are attached. The presyntherised
disk is placed in the drilling unit and
the computer-guided drilling starts.
The drilling process is fully automated
and it lasts for a few minutes. After-
wards, the supporting rods are severed
and the frame are submerged in a
special ZirColor solution.

Approximately 10 minutes later,
the frame have achieved in depth pig-
mentation and are placed in the syn-
therisation oven. After selecting the
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appropriate zirconium frame synthe-
risation programme, the process starts
and lasts for 11 hours.

Following syntherisation, the fra-
mes are processed, removing existing
irregularities or material surplus left o-
ver from computer-guided drilling. Af-
ter fitting the denture in the patient’s
mouth, the frames are prepared for ce-
ramic plating by smoothing the surface
that is to be plated.

Plating is done with a special
ceramic material, Zirox New generati-
on Ceramics. Syntherisation is carried
out in a Vita Vacumat 40T oven, produ-

3shape

N

Fig. 1.a. Scénning of the model

s b e [ [

Fig. 2.a. Selecting the restorations

D i ] (CRem e 11] Qe

Fig. 3.a. Shaping the ends

ced by the Vita Company. After syn-
therisation, the restoration pieces are
refined.

The last stage is that of glazing.

In order to obtain special colour
effects, certain pigments in the ceramic
kit are used, painting the occlusal
surface, the grooves and the cervical
third of the tooth, thus giving a more
natural aspect to the pieces.

The final syntherisation progra-
mme eliminates vacuum heating in
order to prevent the surface migration
of small air bubbles, which would con-
fer a rough aspect.

Fig. 3.b. Positioning on the zirconium disks
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Fig. 4.a. The drilling unit

Fig. 6.b. Dentin and incisal syntherisation

Fig. 7.a. Glazin; Fig. 7.b. Colour correction
& g g

RESULTS
Zirconium processing technique porcelain, zirconium allows light to pe-
represents a state-of-the-art develop- netrate it from all directions, the es-
ment in dental restoration as it gives thetics of the restoration being excep-
absolute quality, durability and total tional, with a natural and perfect as-
compatibility”. Unlike metal-mounted pectt. Zirconium-based crowns are
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much lighter than metallic-based ones,
consequently the patients’ adaptation
to the new prosthetic pieces is much
faster 1 3. This is an extremely impor-
tant aspect, mainly in multi-element
fixed restorations. The precision of zir-
conium oxide-mounted restorations is
granted by the computer-guided pro-
cess of cutting from a solid zirconium

oxide block, which results in an extre-
mely precise adjustment °.

The use of CAD/CAM systems
contributes not only to reducing wor-
king stages and, implicitly, the working
time, but it also represents an advan-
tage over standard ceramic, being an
obvious benefit when one chooses zir-

conium-based ceramics 7 8.

Fig. 8. a, b, ¢, d. Final restorations

CONCLUSIONS

Zirconium oxide is a biocompati-
ble material, very resistant to corrosion,
chemically inert, non-toxic, with a very
high tissue tolerance, esthetic, wear-
resistant, and with excellent mechanical
characteristics 2. Besides being biocom-
patible, zirconium oxide also has the

advantage that, unlike metallic struc-
tures, it does not corrode, it does not
conduct electricity and temperature, it
is white and can be coloured with a
special solution to a shade similar to
that of dentin, with exceptional esthetic
results.
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ABSTRACT

Aim and objectives: evaluation of molar-incisor hypomineralisations (MIH) in schoolchildren
from 3 localities with different degree of environmental pollution.

Material and method: cross-sectional study on 3 samples of schoolchildren: 421 (208 boys) from
Slatina, mean age = 10.02 + 2.32 years; 389 (197 boys) from Fetesti, mean age = 9.52 +1.92 years; 401
(195 boys) from Patarlagele, mean age = 11.45% 2.38 years. Prevalence (IpMIH), topography and
severity of MIH were evaluated.

Results: IpMIH: 5.23% - Patarlagele, 3.08% - Fetesti, 0.71% - Slatina. The mean number of
affected first permanent molars (FPM): 2.42+0.78 in Patarlagele, 3.33+1.09 in Fetesti, 2.33%2.04 in
Slatina. In all groups, the most numerous lesions were located on the FPM cusps and mild defects are
most frequently.

Conclusions: 1) IpMIH is small 2) The mean number of FPM with MIH was similar in all
groups 3) MIH etiology is more related to medical history than to the environment.

Key words: molar-incisor hypomineralisation, first permanent molar, schoolchildren
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INTRODUCTION

The term “molar-incisor hypomi-
ne-ralisation” (MIH) was introduced in
2001 by Weerheijm et al. and defines
hypomineralisation of systemic origin
of at least one first permanent molar
(FPM) frequently associated with the
similarly affected permanent incisors 1.
The prevalence of MIH seems to vary

between 3.6 and 25% in European co-
untries 2. For Romania only a few stu-
dies have been published on MIH 3.4.

The etiology of MIH, still unclear,
was attributed to the child’s medical
history, to the variations in the envi-
ron-mental conditions or to the atmo-
sphere pollution (the dioxine).

AIM AND OBJECTIVES

This study aims to evaluate MIH
in children and adolescents from 3
localities with different degree of envi-
ronmental pollution: Slatina, Fetesti
and Patarlagele. Slatina is a town re-
cognized for the industrial pollution as
a result of processing aluminum (fluo-
ride, dioxins etc.). Fetesti is an impor-

tant crossroad city and a well develop-
ed agriculture center. Considerable a-
mounts of dioxins accumulate follo-
wing the intensive use of pesticides and
the removing of the exhaust gas.
Patarlagele is a small locality with low
industrial activity (textile industry), a-
ccordingly with less pollution.

MATERIALS AND METHODS

Study samples consisted in chil-
dren aged between 6 and 14 years old
from schools and high-schools from
Slatina, Fetesti and Patarlagele. Scho-
ol's direction and students’ parents
consent was required. Selection criteria
were age 6 at the time of examination
and at least one FPM partially erupted
in the mouth (at least half of the
crown).

Slatina sample consisted in 421
children (208 boys, 213 girls) with mean
age = 10.02 + 2.32 years. Fetesti sample
consisted in 389 children (197 boys, 192
girls) with mean age = 9.52 +1.92 years.
Patarlagele sample consisted in 401
children (195 boys, 206 girls) with mean
age = 11.45+ 2.38 years.

A cross-sectional study was per-
formed. Students were examined in the
classroom, in daylight, using dental
mirror and probe according to WHO
criteria (1997) 5. The presence, distribu-
tion and severity of MIH were re-

corded. The criteria used for the dia-
gnosis of MIH were those described by
Weerheijm et al. (2003) ¢: 1. demarcated
opacity; 2. post-eruptive enamel break-
down (PEB); 3. atypical restoration
(AR); 4. extracted molar due to MIH. In
the case of demarcated opacities, only
those exceeding a diameter =1 mm
were recorded. Diffuse opacities (such
as dental fluorosis or amelogenesis im-
perfecta), incipient caries or dental hy-
poplasia were not considered to be
MIH lesions. Concerning severity, MIH
lesions were divided into two catego-
ries: mild defects (white-cream opaci-
ties, with normal enamel thickness) and
moderate/severe defect (yellow-brown
opacities, PEB or AR) 7.

The recorded data were electro-
nically filled and processed with the
SPSS programme (version 16.0 for
Windows). The prevalence index for
MIH (IpMIH) was calculated and, for
children with MIH, mean number of
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affected FPM and incisors and per-
centage of affected teeth from total
number of erupted FPM/incisors were
evaluated.

It has been appreciated, as well,
the topography and severity of MIH

lesions. Independent variables used in
the analysis were age and sex of the
child. Statistical analysis was per-
formed using Pearson Chi-square test.
Statistical significance was set up at
p<0.05.

RESULTS

Mih Prevalence - MIH prevalence
index (IpMIH) was 5.23% in Patarlagele
sample, 3.08% in Fetesti one and 0.71%
in Slatina one. The most numerous chil-
dren with MIH are 6 to 8 years old. In
each sample, Ip MIH values were simi-
lar for boys and girls, differences being
not statistically significant (p>0.05) (tab
I). The percentage of the total FPM
affected was 62.19% in Patarlagele sam-
ple, 83.33% in Fetesti one and 58.33% in
Slatina one. The percentage of the affec-
ted incisors was 14.59% in Patarlagele
sample, 25% in Fetesti one and 16.66%
in Slatina one. The mean number of
affected FPM per child was 2.42+0.78 in
Patarlagele sample (min 1-max 4),
33.3341.09 in Fetesti one (min 1-max 4)
and 2.33+£2.04 (min 2-max 3) in Slatina
one.

Mih Lesions Distribution - Exclu-
sive lesions on FPM had 57.14% of the
children with MIH in Patarlagele, 41.
66% in Fetesti and 33.33% in Slatina
(table II).

42.85% from the children with
MIH in Patarlagele, 58.34% from Fetesti
and 66.66% from Slatina had both FPM
and incisors affected.

The distribution according to the
jaws showed some differences. In Fe-
testi and Slatina samples, the upper
molars are more affected (52.5%, res-
pectively 85.71% ) than the lower ones
(47.5%, respectively 14.29%), while in
Patarlagele sample the lower FPM (60.
79%) were more affected than the u-
pper ones (39.2%).

The most affected teeth were 16 in
Fetesti (91.66%), 16 and 26 (42.85%) in
Slatina and 36 in Patarlagele sample
(80.95%). The most affected incisors
were 31 in Fetesti (33.33%), 11 and 21 in
Slatina (50/50%) and 11 in Patarlagele
sample (25%).

Mih Lesions Topography - In all the
study samples, the most numerous le-
sions were located on the FPM cusps,
in different levels. In Patarlagele and
Fetesti samples, lesions were also fo-
und on the occlusal third, with or wit-
hout the top of the cups’ involvement.
In addition to those localizations, ex-
tended coronal destructions were ob-
served, being difficult to appreciate the
initial topography of the lesion (table
III).

The Severity Of Mih Lesions - In
Slatina sample, only mild defects were
found (white or white-yellow demar-
cated opacity). In Patarlagele sample,
84.32% of affected FPM presented mild
defects and 15.68% presented modera-
te / severe defects, and in Fetesti sam-
ple, 70%, respectively 30%. From FPM
with moderate / severe defects, PEB
percentage was 66.66% in Patarlagele
sample and 37.5% in Fetesti sample,
yellow-brown demarcated opacity per-
centage was 25% in Patarlagele sample
and 33.33% in Fetesti sample.

Atypical restorations were re-
corded only in Fetesti sample: 37.5%
from FPM with moderate / severe
defects.
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Table 1 MIH prevalence index according to gender

Patarlagele Fetesti Slatina
Boys 512 2.53 -
Girls 5.33 3.64 0.71
Table 2 The affected FPM percentage at children with lesions only on FPM
Sample Children with hypomineralisations only on FPM
1FPM 2FPM 3FPM 4FPM
Patarlagele 28.57% 14.28% - 14.28%
Fetesti - 16.66% - 25%
Slatina - 66.66% 33.33% -
Table 3 The MIH topography on FPM
The topography of hypomineralisation FPM (%)
Patarlagele Fetesti Slatina
Top of the cusp 50.98 77.32 100
Bottom of the cusp 5.88 1.95 -
Entire cusp 23.52 - -
Occlusal third 13.81 18.2 -
Extended coronal destructions 5.79 2.53 -

DISCUSSIONS

Many authors have attempted to
determine the etiology of the develop-
ment anomalies. Genetic, systemic and
environmental factors have been incri-
minated. In the last 30 years, the envi-
ronmental pollution (especially by dio-
xin) has been increasingly discussed as
a possible etiologic factor for dental
developmental defects. Studies conduc-
ted in high polluted areas have shown
that the prevalence of MIH is higher

than in unexposed regions & °. In that
context, the present study investigates
the prevalence, topography, severity
and etiology of MIH lesions at children
and adolescent from 3 areas with di-
tferent environmental conditions: Slati-
na, Fetesti and Patarlagele.

The MIH prevalence was low.
The results were among the lowest va-
lues reported in other studies made in
similar conditions (table IV).

Table 4 MIH prevalence in general population - comparative values

158

Authors/Country Sample Age (years) IpMIH (%)
Kukleva ef al. (2008), Bulgaria [10] 2.970 7-14 3.6

Aploz et al. (1999), Turkey [11] 250 7-12 14.8

Costa-Silva et al. (2010), Brasil [12] 918 6-12 17.6 (UA)/24.3 (RA)
Luca et al. (2010), Romania [13] 277 6-12 94

Present study - Slatina (2008) 421 6-14 0.71

Present study - Fetesti (2008) 389 6-14 3.08

Present study - Patarlagele (2008) 401 6-14 5.23
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It is noted that although the
prevalence is close to the lowest values,
the mean number of affected FPM is
similar to the values reported in other
studies. The present study shows that
IpMIH values were higher in rural a-
reas than in urban ones. Muratbegovici
et al. (2008), in the study in several are-
as of Bosnia Herzegovina, have also ob-
served variations in MIH prevalence
according to geographical location 4
and Costa-Silva et al. (2008) found the-
re is a difference between rural and
urban areas 12, an idea strengthened by
Rugg-Gunn et al.,, quoted by 12, who
found a higher prevalence of enamel
defects in rural areas with low socio-
economical level and malnourished po-
pulation. Instead, Preusser et al. (2007)
found no statistically significant diffe-
rences between urban and rural areas
15, In the present study, in both Patar-
lagele and Fetesti samples, the MIH
prevalence had quite similar values at
boys and girls, the differences being
not statistically significant. Similar re-
sults were reported by other authors 3
1517 Only one study showed statisti-
cally significant differences 18.

Concerning the affected teeth, in
the present study, in Fetesti and Slatina
samples the most frequent lesions were
located both on FPM and incisors
(MIH). This result is consistent with
those obtained in similar studies con-
ducted in urban areas (UA). At Patar-
lagele, a rural region, most of the chil-
dren with MIH had lesions only on
FPM (MH), result similar to that found
by Costa-Silva et al. (2008) for rural
areas (RA) (table V).

In all groups, molars were more
affected than the incisors. The more
interested teeth were 16 in Fetesti and
36 in Patarlagele. In a study conducted
in lasi, Pasareanu et al. (2006) also fo-
und that FPM were 4 times more affec-
ted than incisors. The FPM invol-
vement risk was greater as the incisors

were most affected 4. Also, Petrova et
al. (2009), in the study on 1320 Bulga-
rian children aged 7-14 years, found
that FPM were more affected than
incisors 1. In addition, Zambrano et al.
(2011) observed that the most common
affected tooth were 16, 26 and 36 17.
Calderara et al. (2005) found that the lo-
wer molars were the most affected
teeth 16,

Regarding the severity, in the pre-
sent research, in all groups, the mild
defects were predominant. The results
are consistent with those reported by
Preusser et al. (2007) (67.2% mild de-
fects, 32.8%-moderate/severe defects)
and Luca et al. (2010) (85%-mild de-
fects, 15%-moderate/severe) 13,15,

Although it was expected that in
Slatina, where the environment is quite
polluted MIH prevalence should be hi-
ghest, the results showed that there
was obtained the less value. Balmer et
al. (2005) notes that it is possible that
fluoride ions in the atmosphere incre-
ase the enamel resistance to MIH en-
graftment 2. The highest prevalence
was recorded in Patarlagele, the region
with the smallest pollution. These fin-
dings indicate that MIH lesions deve-
lopment was determined by general
disturbances occurring during tooth
formation and not by environmental
pollution. Data from medical records of
children with MIH showed that the
children” pathological history (hypoxia
at birth, low birth weight, premature
birth, respiratory/digestive diseases,
eruptive fevers, treatment with anti-
biotics) could be correlated with MIH.
Similar results were obtained by other
authors 21,22,

Although the MIH prevalence in
the studied groups is small and most
lesions are mild defects, it is important
to carefully monitor children with MIH
to prevent any complications at this
level and/or to intervene as soon as
possible with prophylactic methods
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‘ (sealing, fluoride) or with conservative ’ therapeutic methods.

Table 5 FPM with MIH - the severity defects - comparative values

Authors / year Children with MH (%) Children with MIH (%)
Muratbegovici et al.(2008) - UA [14] 17,58 82,42
Zambrano et al.(2011) - UA [17] 10,7 89,3
Preusser et al.(2007) - UA [15] 42,1 57,9
Costa-Silva et al.(2008) - UA [12] 49,07 50,95

Luca et al.(2010) - UA [13] 27 73

Costa-Silva et al.(2008) - RA [12] 52,36 47,43
Present study (2008) - Fetesti (UA) 41,66 58,34
Present study (2008) - Slatina (UA) 33,33 66,66
Present study (2008) - Patarlagele (RA) 57,14 42,85

CONCLUSIONS

1) The MIH prevalence in the stu-
died groups is quite small, approaching
the minimum value reported in the lite-
rature for Europe (3.6 to 25%); 2) The
mean number of FPM with MIH was

about the same in all groups, although
the prevalence was different; 3) Etiolo-
gy of MIH lesions appears to be related
to medical history than the action of en-
vironmental pollutants.
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ABSTRACT

Aim: The aim of the present study is to evaluate the effect of doxycycline on clinical parameters
and gingival crevicular level of C reactive protein in chronic severe periodontitis.

Matherial and methods: For this study were selected a total of 31 adult patients, 17 female and
14 male, with severe periodontitis which were diagnosticated and treated in the Clinic of Periodontology,
UMEF “Victor Babes” Timisoara. The patients were randomly distributed into 2 different samples of 15
and 16 subjects each. One sample (group control) received full mouth supra- and subgingival
desinfection into 24 hours and oral hygiene instructions. The 2nd sample (test group) received the same
periodontal treatment but in combination with an adjunctive antimicrobial therapy consisting of
systemic administration of doxycycline. Supra and subgingival scaling and rootplaning were performed
under local anesthesia, using XO Odontogain device and respectively, Hu-Friedy periodontal Gracey
curettes.Clinical measurements and C reactive protein estimation were performed at baseline and 3
months later.

Results: Clinical parameters of both groups significantly improved during the study. At 3
months, test group exhibited significantly higher PD reduction at deep sites (baseline PD > 7 mm)
compared with control group: 61.4% versus 39.7%, for PD reduction = 4 mm. C reactive protein levels
of test group was significantly lower than baseline (P < 0.0125) and control group (P < 0.016) at 3
months later.

Conclusions: These results ensure further data for beneficial effects of adjunctive doxycicline
therapy in the management of severe chronic periodontitis.

Keywords: doxycycline, periodontitis, protein C reactive
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INTRODUCTION

Periodontitis is a destructive in-
flammatory disease of the supporting
tissues of the tooth. This condition is
caused by a chronic infection of Gram-
negative bacteria, such as Porphyromo-
nas gingivalis, Prevotella intermedia,
Tannerella forsythensis, Aggregatibac-
ter actinomycetemcomitans, and Gram-
positive bacteria, such as Peptostrepto-
coccus micros and Streptococcus inter-
medius ¥ 2. The host responds to the
periodontal infections with an array of
events involving both innate and adap-
tive immunity in which activates a lar-
ge number of complement factors who
neutralize invasive pathogens and sti-
mulate repair and regeneration of a
variety of tissues. One of the elements
with pro-inflammatory properties who
received the most attention is C-reac-
tive protein (CRP). CRP is currently re-
garded as a biomarker of systemic in-
flammation.

Initial treatment of periodontitis
aims to eliminate supra and subgin-

gival bacterial plaque by the institution
of proper daily oral hygiene measures
and by practicing a meticulous “one
stage full mouth desinfection” 3. How-
ever, despite this correct therapy, some
patients continue to lose periodontal
attachment.

A number of studies have proved
the fact that some of periodontal patho-
gens such as Aggregatibacter action-
mycetemcomitans, Porphyromonas
gingivalis, and Tannerella forsythia
have the ability to invade and “hide” in
the tissues (gingiva, root dentine). It is
conceivable; therefore, that mechanical
instrumentation becomes insufficient
for suppressing these aggressive patho-
gens.

The role of antibiotics using as
adjuncts to periodontal therapy has
been widely debated in the literature.

Several important authors 4 5 ha-
ve shown that the adjunctive use of
systemic antibiotics can improve treat-
ment outcomes.

AIM AND OBJECTIVES

The aim of the present study weas
to evaluated the clinical effects of
systemic administration of doxycycline
as an adjunct to mechanical therapy in

patients with untreated severe chronic
periodontitis. We also observed if this
periodontal treatment can reduce CRP
levels in periodontal patients.

MATERIALS AND METHODS

For the present study were se-
lected a total of 31 adult patients, 17
female and 14 male, with severe perio-
dontitis which were treated in the Cli-
nic of Periodontology, UMF “Victor Ba-
bes” Timisoara. Inclusion criteria were:
>10 sites with a clinical attachment loss
at least 6mm, with bleeding upon pro-
bing.

Exclusion criteria were: use of an-
tibiotic therapy in the previous 6 mo-

nths, requirement for antibiotic preme-
dication, pregnancy or lactation.

A number of 126 gingival cre-
vicular fluid (GCF) samples were co-
llected from the deepest periodontal
pockets in the area from all patients
before treatment and 1 month and 3
month after treatment. GCF samples
were taken after air drying of the site,
using isolation with cotton rolls. One
paper strip was used for each collection

Medicine in Evolution Volume XVIII, No.1, 2012

163



FEIER I., ONISEI D, VELEA O., ONISEI D.

site. It was introduced into the gingival
crevice 5 mm, with care being taken not
to traumatize the tissues. The strip was
left in place for 30 seconds. CRP level
was determined using a high-sensiti-
vity ELISA assay.

Clinical examination - Periodontal
examination consisted of percentage
plaque index (PI) and bleeding index
(BI) and also, two clinical parameters:
probing pocket depth (PPD) and clini-
cal attachment level (CAL). The clinical
parameters were assessed on 6 sites per
tooth (mesio-, mid-, distobuccal and
mesio-, mid-, distolingual) using ma-
nual Hu-Friedy® periodontal probe.

Treatment — The 31 patients were
randomly distributed into 2 different

samples of 15 and 16 subjects each. One
sample (group control) received full
mouth supra- and subgingival desin-
fection into 24 hours (3) and oral hy-
giene instructions. The 2nd sample (test
group) received the same periodontal
treatment but in combination with an
adjunctive antimicrobial therapy con-
sisting of systemic administration of
doxycycline (GSK®,200mg / day, 7 da-
ys).

Supra and subgingival scaling
was performed under local anesthesia,
using XO Care Odontogain® device
under a permanent irrigation with Li-
sterine®. Root planing was performed
using manual periodontal Gracey cu-
rettes (Hu-Friedy®).

RESULTS

Clinical results - At baseline, no
important differences between groups
were found for any of the clinical pa-
rameters.

After 1 month from active thera-
py, the periodontal condition in both

groups had improved. At the 3 months
examination, except for the PI, there
was a significantly improve of all cli-
nical parameters in the test group as
compared to the control group (p<0.05)
(Tabel 1 and Graphics 1, 2, 3).

Table 1 Periodontal condition and CRP amount before and after periodontal therapy

Parameters Baseline 1month after therapy 3months after therapy
CG TG CG TG CG TG
PI 69,3% 71,5% 11,2% 9,4% 12,4% 9,8%
BI 65,5% 69,2% 10,1% 7,9% 12,6% 7,8%
PPD 8.0+1.1 7.9+1.5 6.8+0.8 5.6+0.4 7.1£1.1 5.240.3
CAL 9.1+0.2 8.3+1.1 7.1£1.0 6.241.2 7.5£1.4 6.1+1.3
CRP 0.21£0.02 0.22+0.01 0.13+0.02 0.09 0.10+0.03 0.06+0.01
amount(pg)

IP, IG evolution

Fig. 1 Graphic 1. IP,IG evolution
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DISCUSSIONS

The evaluated studies and the Po-
sition Papers by the American Acade-
my of Periodontology clearly suggest
that the use of systemic antimicrobials
as monotherapy in the treatment of pe-
riodontitis is not recommended ¢. All
comments stated that the risk of using
antimicrobials (systemic side effects, in-
crease in antimicrobial resistance) sho-
uld lead to restriction in their use in pe-
riodontitis in certain patients and cer-
tain conditions. Their use should be
combined with mechanical debride-
ment.

In the present, the vast majority of
periodontitis cases respond well to con-
ventional nonsurgical periodontal the-
rapy: improved oral hygiene, “one sta-
ge full mouth desinfection” and su-
pportive periodontal recall. However,
certain patients, do not respond favora-
bly to mechanical therapy alone. For
these cases, the use of an appropriate

adjunctive antimicrobial is often benefi-
cial. In literature, we can find studies
who showed very good results, with
statistically significant inter-group di-
fferences. Systemic antibiotic therapy
does not affect supragingival plaque a-
ccumulation. Reduction in dental pla-
que depends mostly on patients’ oral
hygiene efforts.

In general, the studies using do-
xycycline in treatment of periodontitis
were poor in comparison with those
using other antimicrobial agents eva-
luated.

Current evidence seems to su-
ggest that the use of antibiotics should
be limited to specific conditions, such
as:

- Aggressive periodontitis;

- Severe chronic periodontitis;

- Refractory periodontitis;

- Necrotizing forms of gingivitis and
periodontitis.
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In present study, use of doxy-
cycline in conjunction with SRP was
shown to significantly reduce PD and
improve CAL compared with control
group in conjunction with SRP.

The results have indicated impor-
tant improvements in clinical outcomes
and also, in CRP level.

The main source of CRP is ackno-
wledged to be the liver 8 and although

several other tissues have recently been
shown to produce these are regarded
as having minimal contribution to se-
rum levels of CRP.

Systemic CRP detected in GCF
and periodontal tissue may be a result
of systemic inflammation resulting
from disease elsewhere in the body, as
well as systemic inflammation induced
by periodontitis .

CONCLUSIONS

L The adjunctive use of doxicycline
with FMD is more effective than
FMD alone and may represent a
new approach in the long-term ma-
nagement of severe periodontitis.

2. Level of CRP in GCP samples is
strongly influenced by active perio-
dontal therapy.

3 CRP from GCP may have as source
the inflammation from periodontal
tissues
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ABSTRACT

Aim. The objective of this study is to investigate different designs of minimally invasive YTZP
(yttria stabilized polycrystalline tetragonal zirconia) all-ceramic inlay-retained fixed partial dentures
(IRFPDs) using the finite element analysis, in order to evaluate stress distribution and total deformation
under occlusal load.

Materials and methods. Identical tridimensional maxillary partial models were created,
consisting of a first premolar, a missing second premolar, and a first molar, corresponding to four
abutment preparation designs: occluso-proximal inlay, proximal box, palatal inlay with wings and
palatal inlay. The tridimensional modelling of the abutment teeth, preparations and IRFPDs was
achieved using Blender 2.58 and Rhinoceros (McNeel North America) NURBS (Non-uniform Rational
B-Splines). Resulting geometry was imported in ANSYS FEA software to be used for structural
simulations. Material characteristics (enamel, dentin, zirconia) were entered into the computer program
and occlusal loading was performed. FEA was conducted and von Mises and total deformation were
calculated.

Results. The highest stress concentration was observed on the mucosal aspect of the connector
and also in the corresponding cervical shoulder area. The results demonstrate von Mises stresses ranging
from 248MPa to 297MPa, with the highest stress for the proximal box preparation. The palatal inlay
with wings preparation displayed the lowest total deformation (2.69um).

Conclusion: Considering the occlusal forces in the posterior region of the dental arch it seems
clinically possible to replace a posterior missing tooth using zirconia IRFPDs, successfully restoring both
aesthetics and function.

Keywords: All-ceramic, inlay-retained, minimally invasive, finite element analysis.
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INTRODUCTION

Dentistry nowadays attaches gre-
ater importance to preservation aspects
rather than to the surgical approach of
different clinical situations. Minimally
invasive dentistry has brought a chan-
ge in treatment philosophy and is gai-
ning more and more ground 1.

At the same time, the patients’
demand for aesthetic, metal - free,
“tooth - like” restorations is growing
faster than ever 1. All-ceramic materials
are becoming more and more wide-
spread due to their increasing durabili-
ty and longevity 2, when compared to
fiber-reinforced composites, which pre-
sent unstable aesthetics and wear of the
veneering composite 3. A great variety
of all-ceramic systems is available on
the market, with many core materials
such as glass-infiltrated alumina (In
Ceram), pure alumina (Procera), lithi-
um-disilicate based glass-ceramic (IPS
Empress 2, Emax Press) and YTZP
yttria stabilized polycrystalline tetrago-
nal zirconia (Lava, ZenoTec), for the
CAD/CAM (computer aided design,
computer aided machining) technique.

Whenever wanting to replace a
missing tooth there are several treat-
ment possibilities, with a varying de-
gree of invasion regarding the adjacent
tooth structure. If the patient rejects an
implant or the insertion of an implant
is not possible, it becomes compulsory
to attach to the adjacent teeth. Thus, a

certain preparation of the abutment
teeth for the retainers becomes necessa-
ry. An extensive preparation for an all-
ceramic full crown demands 63-73% to-
oth hard tissue sacrifice ¢, and a major
risk of pulpal and periodontal reactions
1.4, A conservative inlay preparation di-
minishes the pulpal and periodontal
consequences 1. Therefore, it seems de-
sirable to use more conservative retai-
ners and IRFPDs rather than traditional
full-crown retainer FPDs whenever it is
possible 4. Due to its excellent mechani-
cal properties, YTZP seems suitable to
be used as a core material for IRFPDs.

Previous studies revealed a rela-
tively high failure rate due to fracture
of the connector, delamination or de-
bonding 3. Finding an optimized de-
signs for the fabrication of IRFPDs re-
garding the abutment preparation for
the retainer, the size and shape of the
connector and of the gingival embra-
sure is necessary.

The research conducted looks in-
to various designs of minimally invasi-
ve YTZP all-ceramic fixed partial den-
tures using the finite element analysis,
in order to evaluate stress distribution
and total deformation under occlusal
load. This is achieved by comparing
minimally invasive FPDs with occlusal-
cervical insertion axis and minimally
invasive FPDs with palatal-buccal in-
sertion axis.

MATERIALS AND METHODS

Identical tridimensional maxillary
partial models were created, consisting
of a first premolar, a missing second
premolar, and a first molar. The models
included the outer crown surface, and
the enamel-dentin interface. Four abut-
ment preparation designs were consi-
dered: two with conventional occlusal-

cervical insertion axis (1. Occluso-pro-
ximal inlay, 2. Proximal box) and two
rather innovative ones with a palatal-
buccal insertion axis (3. Palatal inlay
with wings, 4. Palatal inlay) ¢. The 3D-
modelling of the abutment teeth was
performed using Blender 2.58. Then,
the surfaces were reconstructed and the
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pontic and preparations were modelled Splines), thus resulting four situations,
with five models each.

using Rhinoceros (McNeel North Ame-
rica) NURBS (Non-uniform Rational B-

Fig. 1 The tridimensional models of the abutment preparations and the zirconia IRFPDs processed in
Rhinoceros 3D v 4.0 (McNeel North America) NURBS (Non-uniform Rational B-Splines) - Occluso-
proximal inlay retainers (1), Proximal box retainers (2), Palatal inlay with wings retainers (3), Palatal inlay
retainers (4).

Fig. 2 The tridimensional models of the abutment preparations and the zirconia IRFPDs exported in the
ANSYS finite element analysis software to be used for structural simulations
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Fig. 3 Tridimensional meshing of the models - Occluso-proximal inlay retainers (1), Proximal box
retainers (2), Palatal inlay with wings retainers (3), Palatal inlay retainers (4).

Fig. 4 Application of the occlusal forces - static load force of 200N/ tooth

Table 1 Material properties

Material Young’s modulus of elasticity Poisson’s ratio
(MPa)

Enamel 84.1 0.32

Dentine 18.6 0.32

YTZP 204 0.31

RESULTS

The results are illustrated in the the zirconia IRFPDs produces a higher
figures 5, 6 and 7 and presented in table stress value in the connector area, in
IT and table III. Occlusal load applied the corresponding cervical floor area
on the occlusal surface of the pontic of and also at the loading point. Von Mi-
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ses stress (the equivalent stress) is an
indicator that does not define stress as
negative (tensile) or positive (compre-
ssive) 2 but as an expression of the who-
le stress field. It indicates the possibility
of damage occurrence. The results de-
monstrate stresses ranging from 248

MPa to 297 MPa, with the highest von
Mises stress for the proximal box
abutment design.

Total deformation ranged from
2.69pm to 3.02 pm, with the lowest
value for the palatal inlay with wings
abutment design.

Table 2 The equivalent (von Mises) stress on the gingival aspect of the zirconia IRFPDs.

First premolar Connector Pm Connector M First molar
1. Class II inlay 35MPa 42MPa 33MPa
2. Proximal box 40MPa 38MPa 37MPa
3. Palatal inlay with wings 35MPa 43MPa 38MPa
4. Palatal inlay 38MPa 43MPa 38MPa

Fig. 5 Distribution of von Mises stress in the zirconia IRFPDs - Occluso-proximal inlay retainers (1),
Proximal box retainers (2), Palatal inlay with wings retainers (3), Palatal inlay retainers (4).

Fig. 6 Distribution of von Mises stress at the interface - Occluso-proximal inlay retainers (1), Proximal
box retainers (2), Palatal inlay with wings retainers (3), Palatal inlay retainers (4).
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Table 3 The equivalent (von Mises) stress on the gingival aspect of the zirconia IRFPDs.

First premolar Connector Pm Connector M First molar
1. Class Il inlay 35MPa 44MPa 42MPa 33MPa
2. Proximal box 40MPa 40MPa 38MPa 37MPa
3. Palatal inlay with wings 35MPa 46MPa 43MPa 38MPa
4. Palatal inlay 38MPa 43MPa 43MPa 38MPa

Fig. 7 Total deformation at the interface - Occluso-proximal inlay retainers (1), Proximal box retainers
(2), Palatal inlay with wings retainers (3), Palatal inlay retainers (4).

Table 4 The equivalent (von Mises) stress and the total deformation of the zirconia IRFPDs.

1. Class Il inlay 2. Proximal box 3. Palatal inlay with 4. Palatal inlay
wings
von Mises stress in the IRFPD 248MPa 297MPa 288MPa 258MPa
von Mises stress at the interface 69MPa 74MPa 96MPa 87MPa
Total deformation 2.87pm 3.02pm 2.69pm 2.74pm
DISCUSSIONS
All four situations display higher inlay preparations reflects a lower pro-
stresses in the embrasure between the bability of debonding for the latter,
pontic and the retainer. The stress va- when compared to IRFPDs with occlu-
lues were similar for all four types of sal-cervical insertion axis.
preparations for the retainers. The von Despite the limitations of this stu-
Mises stress values were in accordance dy (no alveolar support and no peri-
with those of Thompson * 2. The regi- odontal ligament), it seems that YTZP
stered values of von Mises stress were IRFPDs could be a viable treatment op-
by a large amount beneath 900-1200 tion. It is important that various co-
MPa (fracture strength of Y-TZP) 2. The nnector shapes and sizes should be in-
lower total deformation for the palatal vestigated.
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CONCLUSIONS

Perfecting the connector’s shape
and adapting its size and also perfec-
ting the preparation and impression
techniques for the palatal inlays could
render these minimally invasive resto-
rations a routine, for the benefit of the
patients. We find our study results ra-
ther encouraging, especially regarding

the palatal-buccal preparations. We
consider it necessary for the spectrum
of indications for these fixed restora-
tions to be clarified.

In cases of replacing one posterior
missing tooth using zirconia IRFPDs,
both aesthetics and function can be
successfully restored.
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ABSTRACT

Aim and objectives: to analyze frequency and severity of carious pathology of first permanent
molars (FPM) in children with past severe early childhood caries (S-ECC).

Material and methods: A case-control study was conducted upon two groups of 76 children 6-
12 years old, pair-matched: the study group (SG) - children with S-ECC in primary dentition and the
control group (CG) - children with past caries experience only in primary molars.

Results: 64.47% of children from the SG developed caries in FPM versus 38.16% in the CG.
Mean DMFT/SFPM indexes were 1.82/2.53 in the SG and 0.93/1.21 in the CG (p<0.001).The
percentage of the PEM with caries was almost double in the SG (44.74% versus 23.68%).

Conclusions: Caries experience in FPM was significantly higher in the study group. It is
important for parents to be aware about the necessity of dental check-ups for earlier application of
preventive methods for caries on FPM.

Key-words: carious pathology, first permanent molar, severe early childhood caries.
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INTRODUCTION

According to the American Aca-
demy of Pediatric Dentistry, severe e-
arly childhood caries (S-ECC) is defi-
ned as any sign of decay on smooth
surfaces in children younger than 3 ye-
ars of age or, in children aged 3 to 5 ye-
ars, carious involvement of one or mo-
re surfaces of the upper front teeth 1.

In addition to severe damage of
primary teeth, this form of decay may
have consequences for the child’s per-
manent teeth (carious lesions, eruption
disturbances of maxillary incisors, de-
velopment anomalies of local cause),
can be a source of functional disorders

(aesthetics, mastication, phonetics etc.)
or may influence the child’s general
development (weight and height lower
than the accepted average, iron defici-
ency anemia etc.) 2-6.

Regarding carious involvement of
permanent teeth, some studies have
shown that children with carious le-
sions in primary dentition are more
likely to develop caries in permanent
dentition compared to caries-free chil-
dren, first permanent molar (FPM) be-
ing the most affected tooth (Brook and
Winter, 1975, cited by 7.8 9).

AIM AND OBJECTIVES

The aim of this study was to ana-
lyze the frequency and severity of first
permanent molars’ carious involve-
ment in children who had S-ECC com-
pared to children without S-ECC that

had caries experience only in primary
molars, in order to establish some pre-
ventive strategies for FPM involvement
in children diagnosed with S-ECC.

MATERIALS AND METHODS

A case-control study upon 2 sam-
ples of children examined in the Pe-
dodontics Department - Carol Davila
University Bucharest was performed.
Each of the 2 samples comprised 76
children, pair-matched in age and gen-
der. The study sample consisted of 76
children (41 boys, 35 girls) aged be-
tween 6 and 12 years (mean age = 8.14
+ 1.72 years), who had S-ECC in prima-
ry dentition. The control sample consis-
ted of 76 children (41 boys, 35 girls)
aged between 6 and 12 years, with a
mean age of 8.22 + 1.63 years, who had
a common pattern of caries in primary
dentition (caries only in primary mo-
lars).

Data regarding dental status was
obtained from the dental records of the

patients examined and treated by one
dentist (M.A.). Collected data was elec-
tronically filed using SPSS program -
version 10.0 for Windows (SPSS Inc.,
Chicago, IL, SUA) and processed using
PSAW program (formerly SPSS) ver-
sion 18.0 (2010). Mean dmf-t/s indexes
in first dental examination were evalu-
ated and, for the last dental examina-
tion, prevalence index of caries in per-
manent teeth and mean DMEF-T/S in-
dexes for all permanent teeth erupted
and separately for FPM were calcula-
ted.

The results were statistically ana-
lyzed using Chi-square, Mann-Whitney
and Kruskal-Wallis tests. The limit for
statistical significance was set at p <
0.05.
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RESULTS

Table 1 Caries experience indexes at the first dental visit

1. At the first dental examination -
The mean age of the 76 patients from
the study sample at the first dental visit
was 4.1+1.3 years (ranging from 1 to 5.9
years).

The average follow-up period of
these patients was 4.0+1.8 years (range
between 1 and 7.6 years). For the con-
trol sample, the mean age of the pati-

ents was 5.440.6 years (ranging be-
tween 2.5 and 5.9 years) and the ave-
rage follow-up period was 2.8+1.7 ye-
ars, ranging from 1 to 7.5 years.

Mean values of caries experience
indexes were significantly higher in the
study sample compared to controls
(p<0.001) (table I).

dmft dinfs
mean range mean range
Study sample 1041 +4.16 2-20 25.55 +13.86 2-64
Control sample 239+1.32 1-5 3.26 £1.40 1-5

II. At the last dental examination

a) Caries prevalence in FPM
64.47% of the children who had S-ECC
and 38.16% of those with common pa-
ttern of caries in primary dentition de-
veloped caries lesions in permanent te-
eth, differences being statistically signi-
ficant (p>0.05). In both samples, all
children with carious experience in per-
manent teeth had at least one affected
FPM. Of the children with carious in-
volvement of permanent teeth, 14.29%
of the patients from the study sample
and 6.90% of the controls developed
caries in other permanent teeth except
FPM.

b) Caries experience indexes. In
both samples, caries experience indexes
for all erupted permanent teeth and
separately for FPM were analyzed

(table II). Mean DMF-T/SFPM index
values in the study sample were almost
2 times higher than values for the
control sample, differences being statis-
tically significant (U= 1967, p < 0.001
and U= 2004, p < 0.001, respectively).

c¢) FPM status. In the study
sample, 44.73% of the erupted FPM had
already treated or untreated caries and
only 15.13% were sealed, compared to
the control group, where 23.68% of the
FPM had caries and 23.02% were sealed
(table III). In most of the cases, FPM in
children from the study group had
caries on one or two dental surfaces,
the most frequent caries location being
occlusal and in buccal pits of lower
molars. In the control group, occlusal
caries were the most frequent.

Table 2 Caries experience indexes at the last visit in dental office

DMF-T DMF-S
total FPM Total FPM
Study sample 218 +2.60 1.82+1.64 2.99+3.70 2.53+248
Control sample 0.97 £1.45 0.93 £1.40 1.25+2.06 1.21 £2.00
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Table 3 FPM status
FPM FPM with treated/untreated Caries-free FPM
errupted caries Total Sealed
n n % n %
Study sample 304 136 168 55.3 46 15.13
Control sample 304 72 232 76.3 70 23.02
DISCUSSION

S-ECC is an acute form of decay
characterized by multiple carious lesi-
ons in primary teeth, including tooth
surfaces usually more resistant to de-
cay and by a high concentration of Stre-
ptococcus mutans, which creates prere-
quisites for development of carious le-
sions in permanent teeth, even shortly
after their eruption 1011,

In the present study, children with
past S-ECC (mean dmf-t=10.41) develo-
ped significantly more carious lesions
in permanent teeth compared to chil-
dren who had a common pattern of ca-
ries in primary teeth. Moreover, caries
prevalence in FPM and caries experi-
ence indexes in FPM were significantly
higher in the study sample compared
to the control sample, children who
had S-ECC developing 2.2 times more
caries lesions on FPM.

These results are consistent with
data reported by other researchers 8 % 12-
14 Thus, al-Shalan et al. (1997) found
that 40% of S-ECC children aged 4 ye-
ars old or under had treated or un-
treated caries on FPM at the last dental
examination, when children were aro-
und 9 years old 12.

Regarding the predicting value of
carious involvement of permanent te-
eth according to caries experience of
primary teeth, it is considered that the
identification of children with low risk
of developing caries is easy to perform,
while accurately determining of high-
risk individuals is more difficult (Hau-
sen 2008; Koch et al., 2009 cited by 19).
Regarding the S-ECC children, some

studies have shown that in this catego-
ry of patients a large number of carious
lesions in primary dentition has a hi-
gher predictive value than the presence
of caries only in maxillary front teeth 8
9 13, Thus, in a cohort study over a
period of eight years on a sample of 362
Chinese children, Li and Wang (2002)
showed that patients having caries in
primary teeth were 3 times more likely
to develop caries in their permanent
teeth (RR=2.6; 95%CI=1.4-4.7; p<0.001).
Caries on primary maxillary incisors a-
lone or fewer decayed teeth (dmft<6) in
children aged 3-5 years might not ne-
cessarily be a sufficient predictive risk
indicator for future caries. In contrast,
children with S-ECC who had dmft
scores equal to or greater than 10 were
3.5 times at greater risk of developing
caries in their permanent dentition 8.

Kaste et al. (1992) have demonstra-
ted that a dmf-t>5 in primary teeth
seems to be a risk factor for future
caries in permanent teeth 10 years later
(DMF-T25; RR=2.4; 95% CI=1.4, 4.3).
On the contrary, caries on smooth sur-
faces of upper front teeth are not a
representative indicator for subsequent
caries in permanent teeth - RR=1.1
(95%CI=1.1, 2.4) °.

In fact, Heller et al. (2000), using
insurance claims data, have found that
primary front teeth treatment at ages 0-
3 was weakly associated (RR=1.43; 95%
CI=1.23, 1.65) with treatment of the
FPM at ages 6-8 13.

On the other hand, Alm et al. (2007)
showed in a study on 568 Swedish chil-
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dren that children with actual caries at
3 years of age had a higher risk of
developing approximal caries in their
permanent teeth than caries-free chil-
dren of the same age (41 vs. 17%) (p <
0.001). Additionally, early childhood
caries experience (developed before 3
years of age) had a greater predictive
value than late childhood caries expe-
rience (developed between 3 and 6 ye-
ars of age) with regard to approximal
caries at 15 years of age 14.

All these researches highlight the
fact that data regarding the health sta-
tus of primary teeth in toddlers and
preschool children can be very useful
in determining caries risk, as in the pla-
nning of dental health care methods to
be used later 1315,

In the present study, the number of
FPM with treated or untreated caries
was almost 2 times greater in the study
sample compared to the corresponding
values obtained for the control sample,

which demonstrates the increased cari-
es activity of children with S-ECC.
Regarding the topography, most of the
caries lesions were located on the
occlusal surface or in buccal pits of lo-
wer molars. These caries location pa-
tterns, on those tooth surfaces where
decay can be prevented by sealing,
point out the need for parents of S-ECC
children to be made aware of the
increased risk of caries on FPM and of
the importance of regular check-ups at
short intervals in order to allow early
application of local prevention me-
thods. Moreover, in this study, the
number of sealed FPM was 30% lower
in the study group compared to con-
trols, indicating that further efforts are
needed in order to find the best ways to
educate parents in general and parti-
cularly parents whose children had S-
ECC and help them understand the
role of periodic preventive dental
check-ups.

CONCLUSIONS

L Caries prevalence index and caries
experience indexes on FPM had si-
gnificantly higher values in chil-
dren with S-ECC than in children
with common pattern of caries in
primary teeth;

2 It is necessary for parents to be in-
formed on the importance of early
application of caries preventive me-
thods on FPM.
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ABSTRACT

Introduction: The aim of the study was to evaluate the effects of Angle Class of patients on their
change in facial aesthetics following orthodontic treatment. Material and method: 82 patients from the
Department of Orthodontics of the University of Medicine and Pharmacy Victor Babes Timisoara were
selected. The patients were divided into two groups (41 with ages between 12-16 years old and 41 with
ages between 18-33 years old). Cephalometric analysis was used to determine the Angle Class and
position of the upper and lower lips to the esthetic line of Ricketts.

Results: Improvement of facial aesthetics by orthodontic treatment was significant for Class II
division 1, and Class Il division 2 patients, but not for Class I and 111 patients on both groups.

Conclusions: The relation between the lips and the aesthetic line showed significant changes with
increasing age, so this could be an important factor in establishing orthodontic diagnosis and treatment
plan.

Key words: Esthetic line, Angle class, orthodontics.
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Evaluation of the soft tissue esthetic changes after orthodontic treatment

INTRODUCTION

The major reason why people
seek orthodontic treatment is improve-
ment of facial aesthetics (Birkeland et
al., 1999; Kiyak, 2000)*. Treatment pla-
nning of facial attractiveness is diffi-
cult, especially when the two goals of
attractiveness and bite correction are
combined. Sometimes the orthodon-
tist’s will to correct the bite may even

result in a decrease of facial attractive-
ness!. All orthodontists nowadays ad-
mit that success in orthodontic treat-
ment is closely tied to favourable chan-
ges in facial soft tissue3. By knowing
the soft tissue traits and their normal
range, a treatment plan can be design-
ned to normalize the facial traits for a
given individual2.

MATERIALS AND METHODS

The aims of the study were to in-
vestigate the esthetic line of the profile
before and after orthodontic treatment
and to evaluate the possible effects of
Angle Class on facial aesthetics follo-
wing orthodontic treatment.

82 patients divided into two gro-
ups (41 with ages between 12-16 years
old and 41 with ages between 18-33 ye-
ars old) from the Department of Ortho-
dontics of the University of Medicine
and Pharmacy Victor Babes Timisoara
were selected for the study. The inclu-
sion criteria for the patients was treat-
ment time duration up to 3,3 years and
no dental or facial trauma.

Cephalometric analysis was used
to determine the Angle Class and posi-
tion of the upper and lower lips to the
esthetic line of Ricketts. Neither the se-
verity of the malocclusion nor the cho-
sen treatment modality was important
for this study, since the aim was to de-
termine only the change in facial aes-
thetics after orthodontic treatment.
Angle Classifications were defined as

follows: Angle Class I: neutro-occlusion
and neutro-relationship of the jaws;
Class II division 1: disto-occlusion and
disto-relationship of the jaws, with pro-
clined upper incisors; Class Il division
2: disto-occlusion and disto-relati-
onship of the jaws, with retroclined
upper incisors; and Class III: mesio-
occlusion and mesio-relationship of the
jaws.

The material for the study con-
sisted of lateral cephalometric radio-
graphs that were taken prior to and
after the treatment. The patients were
in standing position, with teeth in o-
cclusion and relaxed position of lips.
All radiographs were traced by the
same investigator, using Cephx pro-
gram of online measurements. Cepha-
lograms were oriented with the facial
profile to the right. The parameter eva-
luated before and after finishing the
treatment was the relationship of the u-
pper and lower lips to Rickett's esthetic
line. All data obtained was statistically
analyzed.

RESULTS and DISCUSSION

The 12-16 age group comprised of
23 women (56.1%) and 18 men (43.9%),
with an average age of 13.78 +/-1.458
(12.16). Among these, 51.2% had a mal-
occlusion of Angle class II, 34.1% were

in the Angle class I, while 14.6% had a
molar relation of Angle class IIL

By calculating the distance be-
tween the aesthetic line of Ricketts and
the upper and lower lips for each pa-
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tient, statistically significant differences 0.04825, S). The results are presented in
were observed for Angle class II, as for table no. 2.
the distance from the upper lip (p =

Table 1 The distribution of the patient lot having ages between 12-16, In Angle classes

Frequency Percentage
1 14 341
2 21 51.2
3 6 14.6
Total 41 100.0

Table 2 The results of the statistical analysis between the positioning of the lips at the beginning and the end of the

treatment for Angle class II, 12-16 age groups

Initial distance aesthetic line - Final distance aesthetic line P Significance
upper lip - upper lip
6.89+/ -3.26 8.49+/ -1.39 0.04825 S
Initial distance aesthetic line - Final distance aesthetic line -
lower lip lower lip
6.52+/ -2.89 622+ /-126 0.6663 NS
The 18-33 age group comprised of presents the results of the statistical
23 women (56.1%) and 18 men (43.9%), analysis significant for this age group,
as well, with an average age of 25.29+/- again at the level of Angle class II and
4.473(18.33). The distribution in Angle for the position of the upper lip. (p =
classes is presented in table 3. Table 4 0.02704, S).

Table 3 The distribution of the patient lot having ages between 18-33 in Angle classes

FREQUENCY PERCENTAGE
1 12 29,3
2 22 53,7
3 7 17,1
TOTAL 41 100

Table 4 The results of the statistical analysis between the positioning of the lips at the beginning and the end of the
treatment for Angle class II, 18-33 age groups

Initial distance aesthetic line - Final distance aesthetic P Significance
upper lip line - upper lip
5.98+/ - 4.36 8.37+/ -2.06 0.02704 S
Initial distance aesthetic line -  Final distance aesthetic line
lower lip - lower lip
6.12+/ -3.97 5.69 +/ -1.92 0.6507 NS
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CONCLUSIONS

When seeking orthodontic treat-
ment, patients usually have great ex-
pectations. The dentists that refer the
patients to an orthodontist also expect a
big improvement in dental and facial
esthetics 4. This study shows significant
improvements only for class II division
1 and class II division 2, but not for
class I and III. This means that ortho-
dontists and other clinicians should be
cautious with the promises of esthetic
improvement that they make to the pa-
tients and parents of patients, so that
they won't be disappointed that the fa-
cial aspect is modified only to a certain
degree.

The material for the study consisted
of lateral cephalometric radiographs
that were taken prior to and after the
treatment. The patients were in stan-
ding position, with teeth in occlusion
and relaxed position of lips. All radio-
graphs were traced by the same inves-
tigator, using Cephx program of online
measurements. Cephalograms were o-
riented with the facial profile to the
right.

The parameter evaluated before
and after finishing the treatment was
the relationship of the upper and lower
lips to Rickett's esthetic line. All data
obtained was statistically analyzed.
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ABSTRACT

The aesthetic requirements of the last years led to the development of totally ceramic restorations
which answer the patient’s desires and/or the practitioner’s professional satisfaction. Restorations on
zirconium support (ZrO2) have gradually won more field in disfavour of restorations on metallic
support.

The costs afferent to totally ceramic restorations on zirconium support have made the patients to
accept them less willingly, but in the end the physiological and physiognomic benefits have been very
convincing.
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CASE REPORT

Patient T.T., 34 years old comes to
the clinic for prosthesis for the gaps in
his dentition.

During the clinical examination,
was confirmed edentulism class III Ke-
nnedy with one modification, inappro-
priate shape of abutments for retention,
too conical and presenting a hypertro-

Fig.1

phy of oral mucosa on the toothless
gum, which led to the apparent shorte-
ning of abutments.

Because of the apparently too short
abutments and implicitly the lack of re-
tention a surgical coronal extension
was performed.

Fig.2

Fig.4

Fig.5
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Due to the high aesthetic demands, The abutments were prepared u-
the choice was made for prosthetic fix sing the kit Modified Chamfer Prepa-
restorations on zirconium oxide su- ration II, Komet Dr. Domenico Massi-
pport. roni, Italy.

‘(

Fig.6
The impression was obtained thro- the registration of the occlusion was
ugh the technique of one single retrac- also carried out using addition silicone
tion courd with addition silicone ( Ho- ( Colorbite ZERMACK).

nigum DMG), one step tehnique and

In the lab, the ZrO2 structure was impression. The intra-oral adjustment
carried out through computer assisted is checked and afterwards, the ceramic
milling, complying with the digital mass is applied to the structure.

r—

Fig.8
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A major step in the technique of fix
prosthetic restoration is the occlusal ad-
justment of the restorations.

Individualization of the restorations
was carried out according to the remai-

ning teeth, affected by tetracycline
stain.

The fixation was carried out with
RelyX Unicem A2 Universal Self-Adhe-
sive Universal Resin Cement (3M).

CONCLUSIONS

The aesthetic requirements promo-
ted as an evidence of health contribu-
ted to the development of ceramic on
zirconium support against ceramic on
metallic support. The anatomical impe-
dements can be surgically solved when

aesthetic comes first. The presented ca-
se is a significant example of how we
can combine positive thinking with
physiognomic and functional require-
ments.
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EFFICACY AND CLINICAL TOLERABILITY
OF THE THERAPY WITH FLUVASTATINE
RETARD 80 MG IN HYPERTENSION
ASSOCIATED WITH CORONARY
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ABSTRACT

Aim: The objective of this study is to monitor the evolution of the efficacy and clinical tolerability
of the retard drug, fluvastatin - Lescol 80 mg -, in hypertension and coronary diseases, which are
frequently associated in clinical practice.

Material and method: The study has been conducted on 44 patients hospitalized for a period of 6
months. One tablet Lescol 80 mg was administrated to all of the patients, in the evening during the
hospitalization and for 1 month after being released.

Results and Conclusions: The benefits of the treatment with HMG-CoA reductase inhibitors,
respectively Lescol 80 mg 1 tablet/day used in our study have been observed in 22 patients (59.46%) in a
period of approximately 45 days from beginning of the treatment, leaving hope that the results in an
interval of 3-6 months are more encouraging.

Keywords: efficacy, tolerability, Lescol retard, hypertension, coronary disease
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INTRODUCTION

Hypertension is considered a chro-
nic disease that can be present from
childhood, but more frequently after
the age of 35. It is also called "silent ki-
ller" because it often shows no symp-
toms that can lead to a precise diagno-
se. When associated to coronary disea-
se, with high cholesterol or diabetes
mellitus, the risk of cerebral vascular
stroke, congestive cardiac failure or a-
cute myocardial attack is even greater?.

Low-density lipoprotein cholesterol
(LDL-C) is recognized as the primary
factor in the development and pro-
gression of atherosclerotic disease and
elevated LDL-C level remains the pri-
mary target of lipid lowering therapy %
3. The two reports, the Third Report of
the National Cholesterol Education
Program (NCEP) Adult Treatment Pa-
nel (ATP) III in 20012 and the full re-
port in 20024, demonstrate the impor-
tance of lipid-lowering therapy for
both primary prevention of coronary
heart disease (CHD) and secondary
prevention of cardiovascular events in
patients with established CHD. The
results of the studies of the next years

on the cholesterol lowering medication
has led to the appearance of news gui-
delines, where the statins have an im-
portant place, demonstrated by their
benefits in slowing progression or even
inducing regression of atherosclerosis 3
5

Multiple trials demonstrated the e-
fficacy of the statins in lowering the
cholesterol, but also the LDL-C6, 7.
Cholesterol lowering medication, re-
presented by the HMG-CoA reductase
inhibitors, should be part of the treat-
ment regime of hypertensive patients 8
who also suffer from associated coro-
nary disease according the present cli-
nical guides %10.

It is administered in order to ame-
liorate the symptoms, to reduce morbi-
dity and cardiovascular mortality, to
reduce the number of hospitalizations
and even the number of persons retired
due to medical causes 7.

Starting from these aspects we have
considered necessary monitoring the
efficacy of a retard statin, such as
fluvastatin, on lowering of the endogen
cholesterol synthesis 11,12,

AIM AND OBJECTIVES

The present study tries to monito-
ring the efficacy of a retard agent, such
as fluvastatin, pharmaceutical name Le-
scol XL, on lowering of the endogen

cholesterol synthesis at patients with
primary hypercholesterolemia and mi-
xed hyperlipemia.

MATERIALS AND METHODS

The study has been developed du-
ring 6 months: from July 1, 2010 to De-
cember 31, 2010, on 44 patients. The
assignment on sexes within the study
lot has been represented in the follo-
wing manner: 33 men (75%) and 11 wo-
men (25%). The patients within the stu-
dy lot were between 40 and 80 years

old, with an average age of 53 +5 - 66 +
4, assigned as follows: between 40-50
years old: 4 patients (9.1%), between
50-60 years old: 22 patients (50%), be-
tween 60-70 years old: 16 patients
(36.35%), between 70-80 years old: 2 pa-
tients (4.55%). Among the most impor-
tant symptoms present at the moment
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of their hospitalization, we mention:
pre-cord pains - 7 patients, retro-stern
pains - 4 patients, pain at the level of
the post-thorax, with irradiation on the
left arm or at the neck basis -7 patients,
palpitation -32 patients, sweating -40
patients, dyspnea -12 patients, anxiety
-11 patients, bad general health state -7
patients.

Patients admitted for inpatient care
were diagnosed with hypertension in
different stages and their assignment
within the lot has been presented be-
low: HBP I stage - 3 patients (7%), HBP
IT stage - 33 patients (75%) and HBP III
- 8 patients (18%).

All selected patients suffered from
associated coronary disease, which has
been classified after the electrocardio-
gram (EKG), echocardiography, Dopp-
ler echography in the following stages:
monovascular coronary disease: 23
patients (52%), bivascular coronary di-
sease: 17 patients (39%) and trivascular
coronary disease: 4 patients (9%).

Table 1 Distribution of diagnoses in the study lot

After performing the standard lab
tests, at admission, we've marked the
values of lipids, triglycerides, choles-
terol and its fractions, which are shown
below: cholesterol - 18 patients (41%)
normal values; 26 patients (59%) raised
values; HDL-cholesterol - 21 patients
(48%) normal values, 23 patients (52%)
raised values; LDL-cholesterol - 17 pati-
ents (39%) normal values, 27 patients
(61%) raised values; total lipids - 19 pa-
tients (43%) normal values, 25 patients
(57%) raised values; triglycerides - 20
patients (45%) normal values, 24 pati-
ents (55%) raised values.

After performing the glucose test,
the following results were obtained: 23
patients (52%) showed normal blood
sugar levels, 18 patients (40.91%) sho-
wed values higher than 115mg%, and 3
patients (6.82%) showed levels below
75 mg%. Following the clinical and la-
boratory investigations during the hos-
pitalization, the following diagnoses
have been established within the lot:

Diagnoses Patients’ number Percentage
Hypercholesterolemia 26 59%
Hypertension 44 100%
Coronary disease 44 100%
Cardiac failure -NYHAT 1 2%

-NYHAII 13 30%
Overweight 1+t degree 10 23%
2nd degree 7 16%
3rd degree 1 2%

Diabetes mellitus - type I 0 0
- typell 16 36%

From patients” personal pathologi-
cal antecedents, we've retained the fo-
llowing: hypertension - 36 patients (81.
82%), ischemic heart disease - 8 pati-
ents (18. 18%), angina pectoris 11 pati-

ents (25%), myocardial infarction 19
patients (43. 18%), myocardial infarc-
tion with coronary stent 10 patients (22.
73%), hypercholesterolemia 16 patients
(36.36%), diabetes mellitus type II 18
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patients (41%), cerebral vascular stroke
2 patients (4. 54%), cardiac rhythm dis-
orders - atrial flutter type - 1 patient (2.
27%).

Table 2 Classification of family history within the stu

dy lot

Among the significant disease fami-
ly history we retained the following:

Hereditary-collateral antecedents Number of patients Percentage
Ischemic heart disease 10 22.73%
Hypertension 37 84.1%
Myocardial infarction 15 34.1%
Hypercholesterolemia 20 45.45%
Diabetes mellitus 5 11.36%
Peripheral artery occlusive disease 8 18.18%
Vascular cerebral stroke 6 13.63%
Angina pectoris 7 15.91%
Cardiac malformation 1 2.27%
No antecedents 7 15.91%

From the patients' history we have
observed 3 risk factors, which favor
cardiovascular diseases; their appea-

rance within the study lot is presented
in the table below:

Table 3 Distribution of three major risk factors in cardiovascular diseases within the study lot

Alcohol

Coffee

Tobacco

16 patients

20 patients

33 patients

Occasionally - 11 patients

Occasionally - 7 patients

Former smokers 22 patients

Frequently - 5 patients Daily - 13 pati

ents

Smokers - 11 patients

All 44 patients received Lescol cpr.
80 mg 1 tablet/day in the evening as an
anti - hypercholesterolemia treatment,
regardless of the cholesterol values, ei-
ther for prevention or for cure, taking
into consideration the other associated
risk factors. To this, we have associated
the corresponding treatment schemes
according to diagnoses, which are re-
presented by the medicine classes as
follows:

I. Drugs administered for chronic
diseases, of the following types: beta-

adrenergic blocking agents, calcium
channel blocking agents, angiotensin
converting enzyme inhibitors, antia-
rrhythmic agents, antiplatelet agents,
vasodilators, diuretics.

II. Drugs administered for different
associated diseases, of the following ty-
pes: gastrointestinal agents, anxiolytic
agents, antiasthmatic agents, oral anti-
diabetic agents, non-steroidal anti-in-
flammatory agents, vasoprotective
drugs. The patients' evaluation has be-
en performed at release and at 30 days

Medicine in Evolution Volume XVIII, No. 1, 2012



Efficacy and clinical tolerability of the therapy with fluvastatine retard 80 mg in hypertension associated with coronary disease

after the release by monitoring choles-
terol, triglycerides, total lipids values
and of the HDL-cholesterol and LDL-
cholesterol fractions, respectively of the
cardiac functions. The drug tolerability

and compliance has been rated on 4
scales: very good, good, satisfactory,
non-satisfactory. We have also carefully
followed the possible interactions with
other medicines.

RESULTS AND DISCUSSION

The Lescol cpr. 80 mg efficacy, ad-
ministered 1 tablet/day in the evening
has been followed by monitoring the
lab tests regarding cholesterol, trigly-
cerides, and total lipids values and of
the HDL-cholesterol and LDL-choles-

Table 4 The investigation results during 3 study stages

terol fractions at release and at 30 days
after release when the patients came for
check-up.

The results at release compared to
the admission day are shown in the
table below:

Paraclinical investization Patients Patients Patients at
& hospitalized released check-up

normal 18 20 22

Total cholesterol
- raised 26 24 15
normal 17 21 23

LDL
- raised 27 23 14
normal 21 24 25

HDL
- raised 23 20 12
normal 19 22 24

Total lipids
- raised 25 22 13
normal 20 23 24

Triglycerides
- raised 24 21 13

The drug tolerability has been esti-
mated as: very good - 36 patients (81.
82%); good - 6 patients (13. 64%); satis-
fying - 1 patient (2. 27%) and non- satis-
fying - 1 patient (2. 27%).

The patients' compliance to the treat-
ment, although sometimes raised due
to a poly-pathology, has been estimated
as: very good - 29 patients (65.91%);
good - 9 patients (20.45%) and modera-
te - 6 patients (16.34%).

The hospitalization period within the
study lot has varied according to the
patients' status, with an average of 10 +

2 days. The following situations have
been encountered: 7 days - 5 patients
(11. 36%), 8 days - 9 patients (20. 45%),
10 days -18 patients (40. 91%), 12 days -
6 patients (13. 64%), 15 days - 6 patients
(13. 64%).

In 30 days from release, only 37 pa-
tients (84.1%) from the total 44 initial
lot patients came to the check-up, the
other 7 were absent. From the lab tests
data, 30 days from the release (see table
IV) we have established the following
development of the cholesterol values
and other lipid metabolism investiga-
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tions during the treatment with Lescol
80 mg, 1 capsule/day: 3 patients (8.
11%) presented important cholesterol
lowering, 19 patients (51. 35%) presen-
ted medium cholesterol lowering, 3
patients (8.11%) presented mild choles-
terol lowering, 7 patients (18. 92%) pre-
sented identical cholesterol values as in

hospitalization moment, 5 patients (13.
51%) presented cholesterol increase.

To the treatment regime of the 5 pa-
tients who presented cholesterol in-
crease there has been associated also
fenofibrate drugs of the type Lipanthyl
supra 160 mg (3 patients), and Rega-
drin-B dragée 200 mg (2 patients).

CONCLUSIONS

1. The Lescol 80 mg efficacy in the
study lot at 30 days from release has
been very good at 22 patients (59. 46%);
good at 3 patients (8. 11%); satisfying at
7 patients (18. 92%) and non- satisfying
at 5 patients (13. 51%).

2. The treatment regime in the hos-
pital has significantly improved the
hospitalization symptoms at the entire
lot of initial patients.

3. The Lescol tolerability during the
whole period has been estimated as ve-
ry good at 36 patients (81. 82%); good
at 6 patients (13. 64%); satisfying at 1
patient (2.27%) and non-satisfying at 1
patient (2.27%). No drug interactions of

Lescol with other medicines have been
observed.

4. Patients' compliance to the treat-
ment schemes during hospitalization
has been estimated as very good in 29
patients (65. 91%); good in 9 patients
(20. 45%) and moderate in 6 patients
(13. 64%).

5. The 5 patients (13. 51%) who ha-
ven't responded to the treatment with
Lescol 80 mg, there have been adminis-
tered a fenofibrate of the type Lipan-
thyl Supra 160 mg, respectively
Regadrin - B 200 mg, and they should
be evaluated in 3 months from
treatment.
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In vitro activity of ursolic and oleanolic acid on a 2058 (human melanoma) and a2780 (hepatic carcinoma)

INTRODUCTION

Ursolic and oleanolic acids (UA
and OA) are two pentacyclic terpeno-
ids, which were found in many plants,
especially in waxy coatings that protect
fruits and leaves. Both acids have im-
portant phytomedicinal properties and
biological activities. It was shown that
these acids protect liver 4, and have
anti-inflammatory effects 58 being used
in ointments to treat burns.

UA  (3-p-hydroxy-urs-12-en-28-oic
acid) (Figure 1a), has formula C30H48
O3 and the molecular weight equal
with 456.7. It is present in apples, bilbe-
rries, prunes, cranberries, peppermint,
lavender, thyme, oregano, hawthorn,
elder flower. Ursolic acid has topically
and internally medicinally action. The-
re are many UA-based cosmetic prepa-
rations for its anti-inflammatory, anti-
tumor and antimicrobial properties.
Ursolic acid has antibacterial and anti-

fungal activity. Tests have shown that
UA inhibits the growth of Candida al-
bicans and Microsporium lenosum. It
was demonstrated that topical applica-
tion of UA inhibits TPA-induced initia-
tion and promotion of tumor growth.

For their effects, medicinal plants
containing UA have been used in folk
medicine. In the literature, it was
revealed a few pharmacological effects
of UA, such as, anti-tumor, hepatopro-
tective, anti-inflammatory (oral and
topical), anti-ulcer, antimicrobial, anti-
hyperlipidemic and antiviral °.

OA (Oleanolic acid; 3beta-Hydro-
xyolean-12-en-28-oic acid) (Figure 1b),
has the same formula and molecular
weight with UA. It has antifungal 10 11,
insecticidal 12, anti-HIV 13 14, diuretic 15,
complement inhibitory ¢, blood sugar
depression 17 and gastrointestinal tran-
sit modulating 18 activities.

Fig. 1. Chemical structure of (a) UA and (b) OA

‘ AIM AND OBJECTIVES

The main target of this paper was to study the antiproliferative effects of ursolic and

oleanolic acids.

‘ MATERIALS AND METHODS

Ursolic acid (UA) and oleanolic a-
cid (OA) were purchased from Sigma
Aldrich (Taufkirchen, Germany). DM
SO was used as solvent and it was pur-
chased from Fluka (Buchs, Switzer-
land). The concentration of stock solu-

tion of UA and OA in DMSO for all
tests was 10 mM, but it were also pre-
pared diluted solutions of the two ac-
tive compounds with concentration e-
qual with 5 mM in order to compare
the cytotoxic activities.
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MTT assay - Antiproliferative e-
ffects were measured in vitro on two
human cell lines (ECACC; Salisbury,
UK): A2058 (human melanoma) and
A2780 (hepatic carcinoma) with the
MTT ([3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide]) assay.
The cells were cultivated in minimal e-
ssential medium supplemented with
10% fetal bovine serum, 1% non-essen-
tial amino acids and an antibiotic-anti-
mycotic mixture. All media and su-
pplements were obtained from PAA
Laboratories (Pasching, Austria). The
cells were grown in a humidified at-
mosphere of 5% CO2 at 37 °C. Cancer
cells (5000/well) were seeded onto a
96-well microplate and attached to the
bottom of the well overnight. On the
second day, 200 pL of new medium
containing the test substances was a-
dded. After incubation for 72 h, the li-
ving cells were assayed by the addition

of 20 pL of 5 mg/mL MTT solution.
MTT was converted by intact mito-
chondrial reductase and precipitated as
blue crystals during a 4 hours contact
period. The medium was then remo-
ved, and the precipitated crystals were
dissolved in 100 pL of dimethyl sulfo-
xide (DMSO) during a 60 minutes pe-
riod of shaking. Finally, the reduced
MTT was assayed at 545 nm, using a
microplate reader; wells with untreated
cells were utilized as controls. All in vi-
tro experiments were carried out on
two independent microplates with at
least five parallel wells. The MTT eva-
luation was developed on the same
time and the same preparation of cells.
Stock solutions of the tested substances
(10 mM) were prepared with DMSO
and the highest DMSO concentration
(0.3%) of the medium did not have any
significant effect on the cell prolife-
ration.

RESULTS

It was observed that cells from the
cancer cell lines underwent different
alterations.

It is well-known that in the case of
A2058 cells, after four hours it started

Table 1 Cytotoxic Effect of UA on the studied cell lines

the modification process of cytoplasm
and another two hours later the level of
adhesion is influenced (many cells de-
tached easily from the plastic flasks and
moved into medium).

A2058 (human melanoma)
24 h 48 h 72h 96 h
Cong, 105 live Survival, % 105 live Survival, % 105 live Survival, % 105 live Survival, %
mM cells cells cells cells
0 7.1+0.1 100.0 9.8+0.2 100.0 14.8+0.2 100.0 18.4+0.3 100.0
5 3.8+0.1 53.5 4.8+0.1 48.9 5.1+0.3 344 3.9+0.1 21.2
10 1.4+0.2 19.9 1.5+0.2 15.8 1.4+0.2 9.7 1.4+0.2 8.1
A2780 (hepatic carcinoma)
24 h 48 h 72 h 96 h
Cong, 105 live Survival, % 105 live Survival, % 105 live Survival, % 105 live Survival, %
mM cells cells cells cells
0 9.2+0.2 100.0 7.6+0.1 100.0 11.3+0.2 100.0 14.1+0.2 100.0
5 5.6+0.1 60.8 4.1+0.3 53.9 4.5+0.2 344 3.4+0.2 241
10 2.3+0.1 25.2 1.6+0.1 21.5 2.2+0.1 19.7 2.3+0.1 16.3

Started density 105 cells/mL. Results are means + S.D.

In other studies 2, it was observed
that at the same time disintegration of

the nuclei and cell lysis started; these
can be observed in the period between
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Table 2 Cytotoxic Effect of OA on the studied cell lines

In vitro activity of ursolic and oleanolic acid on a 2058 (human melanoma) and a2780 (hepatic carcinoma)

6 and 8 hours after treatment. Dividing
cells are completely absent.

All changes and cell damages were
irreversible: elimination of the extract 4
hours after treatment, followed by
trypsinisation and transfer of the cells
in a fresh culture medium not restored
their normal status.

Cells were still unable to attach to
the plastic flasks and formed multice-
llular aggregates, which floated in the
medium. Two hours later died. It was
observed that cells not attach to the

flask and died rapidly when DMSO so-
lutions were applied at the beginning
of incubation (alterations were more
drastic in this case). The results showed
that the viability of cells depends of
concentration and time. For the studied
cell lines, the dependency was valid for
almost all concentrations and the whole
period tested (Table I and II), with no
exceptions.

The cytotoxic activity for the stock
solutions (10 mM active substances in
DMSO) is present in Figure 1.

A2058 (human melanoma)
24 h 48 h 72 h 96 h
5 1i 5 13 5 13 5 1i
Conc, 10° live Survival, % 10°live Survival, % 10°live Survival, % 10° live Survival, %
mM cells cells cells cells
0 9.9+0.2 100.0 9.7+0.1 100.0 11.4+0.3 100.0 15.7+0.2 100.0
5 4.7+0.2 47.7 3.9+0.1 39.9 2.9+0.2 25.3 2.8+0.1 17.8
10 2.3+0.1 23.3 1.9+0.1 19.9 1.8+0.2 16.1 2.0+0.2 129
A2780 (hepatic carcinoma)
24 h 48 h 72 h 96 h
5 11 5 14 5 14 5 11
Conc, 10° live Survival, % 10° live Survival, % 10° live Survival, % 10° live Survival, %
mM cells cells cells cells
0 9.3+0.1 100.0 9.5+0.2 100.0 12.3+0.1 100.0 16.6+0.3 100.0
5 5.8+0.2 62.2 4.3+0.2 45.1 3.8+0.3 31.2 3.9+0.2 23.6
10 3.7+0.1 40.1 3.0+0.1 31.9 3.2+0.2 25.8 3.2+0.2 19.6
Started density 105 cells/mL. Results are means + S.D.
Anova: Single Factor Anova: Single Factor
P-value Frit P-vafue Ferit
100 0.054952 3.47805 100 0.024846 3.47805
I 5
g Tt g
E a0 - z
% % g
g —- A2058 2 —— A2058
2 0 2
° —t—A2780 K] ——A2780
S 50 S 50
10 ; . . 40 . . .
20 a0 0 20 100 20 40 60 80 100
Time {hours) Time {hours)
A B

Fig. 1. Citotoxic activity of (a) UA and (b) OA on A2058 and A2780 cell lines

DISCUSSION

Analyzing the results obtained in
this study, it is easy to observe that the
best cytotoxic activity was recorded for
the oleanolic acid on A2780 cell line. In
the Figure 1, there is shown that OA
have a better activity than UA; there
were recorded for OA a significant in-

crease of 20% in 96 hours on the A2780
cell line and a normal increase of 10%
in 96 hours on the A2058 cell line. In
the case of treatment with UA, there
were obtained low increase of cytotoxic
activity in 96 hours: 12% on the A2058
cell line and only 8% on A2780 cell line.
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Results from this proliferation test
showed unambiguous cytotoxic effects
and antitumour activity of UA and OA
on treated in vitro cells. The substances
caused typical changes in the shape of
the examined cancer cells, altered their
ability to attach to plastic flasks and to
form monolayers. Considerable reduc-

tion in the number of the viable cancer
cells was observed in other study ° to-
gether with irreversible structural da-
mages-vacuolization of the cytoplasm,
disintegration of the nuclei and lysis of
the cell. These changes caused cell de-
ath, which set in as early as the first
hours of treatment.

CONCLUSIONS

The ursolic and oleanolic acids are
well-known  pentacyclic terpenoids
with important phytomedicinal proper-
ties and biological activities. Their anti-
proliferative effects were measured in
this study on two human cell lines:
A2058 (human melanoma) and A2780

(hepatic carcinoma) with the MTT a-
ssay. Taking into account the correla-
tion between cell survival and concen-
tration of the active substances / time
after treatment, it could be assumed
that oleanolic acid can be a good treat-
ment on hepatic carcinoma.
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ABSTRACT

Introduction: Caraway fruits (Carum carvi L., Apiaceae) are used in phytomedicine as a
digestive, anti-foaming, spasmolytic and galactagogue, due to its essential oil content. Many parameters
such as genetic and climatic factors, the maturity stage of the plant or agronomical practices can
influence the yield and composition of the essential oil. The plant spacing is an important factor that
affects especially the productivity of organic cultures such as the ones included in our study.

Materials and methods: We included in our research three samples of caraway fruits harvested
in 2008 from plants cultivated in the field of the Agricultural Research and Development Centre,
Secuieni (Neamt, Romania). The volatile fraction was isolated by hydrodistillation and characterized
using gas cromatography coupled with mass spectroscopy (GC/MS). The samples were obtained from
caraway plants with different nutritional spaces. An essential oil isolated from caraway fruits (2008
harvest) commercialized in Czech Republic by an authorized european medicinal plants producer: (Fyto
Kralik, Brno), was used as a standard.

Results and discussion: The main components of the three Romanian oils were L-carvone
(65.26-60.31%) and limonene (29.75-33.88% ), meanwhile for the Fyto Kralik standard the content was
64.87% and 24.13%, respectively.

Conclusions: The essential oils obtained from the Romanian caraway fruits have a similar
chemical composition and they meet the requirements mentioned in the European Pharmacopoeia, 6th ed.
Although, the Fyto Kralik standard possesses a more complex composition than the Romanian samples, it
does not comply with the pharmacopoeial provisions, due to its low content in limonene.

Key words: Carum carvi L., essential oil, chemical composition
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The assessment of four methods of the gutta-percha root canal filling investigated by tooth-clearing technique

INTRODUCTION

Caraway (Carum carvi L., Api-
aceae) is mainly cultivated for the fruits
that have medicinal value and are used
also as a spice and a flavoring agent in
the food industry. Ripe caraway fruits
are harvested and stored for three
weeks for postmaturation, afterwards
the material is suitable for use or for
the essential oil isolation 1.

The biennial caraway is naturally
found in pastures around Europe, but
also in Siberia, Caucasian Mountains,
Himalaya Mountains, Mongolia and
even in Morocco; due to its alimentary
and therapeutical significance, the
plant was acclimatized in North Ame-
rica. Nowadays, the pharmaceutical
drug is cultivated in The Netherlands,
Poland, Hungary, Turkey, Egypt, Mo-
rocco and Czech Republic.

The dried fruits contain essential
oil (3-7%) with (+)-carvone (40-65%)
and (+)-limonene (30-45%) as main
constituents. Myrcene, a-phellandrene,
p-cymene, [(-caryophyllene, cis/trans-
carveol, cis/trans-dihydrocarvone and
trans-dihydrocarveol are present as mi-
nor components. Environment conditi-
ons and soil type influence both the
qualitative composition and the yield
of the essential oil 2.3.

The occurence of phenol acids
(0.35%) in caraway fruits such as caffeic
acid, ferulic acid, p-cumaric acid, sy-
ringic acid, sinapic acid, vanilic acid is
substantiated by several authors; esters
of caffeic and quinic acid (clorogenic
acid, 4-caffeoylquinic acid) were iden-
tified as well. The flavonoids content in

Carvi fructus is extremely low (0.06%);
the predominant constituents are quer-
cetine, isorhamnetine, isoquercitrine,
astragaline and michelianine. Additio-
nally, the fruits contain fatty oil (a-
round 20%), proteins (up to 25%) and
polysaccharides (13%), traces of vita-
min C and furanocoumarins (berga-
pten, xanthotoxin).

Caraway fruits and the extracted
essential oil have been used in therapy
as spasmolytic, carminative, cholago-
gue, antimicrobial and antifungal a-
gents. Consequently, the volatile frac-
tion and the various extracts from
caraway (infusions, tinctures) are reco-
mmended as a drug for the treatment
of digestive tract disorders such as
cramps, satiety sensation, flatulence,
and also as a remedy for the gastro-
cardiac symptoms (Roemheld sindro-
me) and infants stomach aches. Cara-
way tea favours milk secretion, mean-
while Carvi Aetheroleum is a compo-
nent of mouthwash as a breath-fresh-
ener and of hyperemiant liniments for
external use.

Carum carvi and its essential oil
is well tolerated in medicinal doses and
does not have toxic effects towards
humans.

However, carvone it is menti-
oned to have sensitising properties 4,
caraway being classified among the
plants causing contact dermatitis.

High oral doses of caraway oil
can lead to migraine, vertigo, conscious
disorders, followed by anxiety and
finally by paralysis 5.

MATERIALS AND METHODS

In the present paper, we investi-
gated the essential oil composition of
three Romanian caraway variants (V1,
V2, V3), harvested in 2008 from plants

cultivated in the experimental field of
the Agricultural Research and Develop-
ment Centre, Secuieni (Neamt, Roma-
nia). An essential oil isolated from ca-

Medicine in Evolution Volume XVIII, No.1, 2012

203



TRIFAN A., APROTOSOAIE A.C., SPAC A., CIOANCA O., DRUTU C., STANESCU U.

raway fruits (2008 harvest) commerci-
alized in Czech Republic by an autho-
rized european medicinal plants pro-
ducer (Fyto Kralik, Brno) was used as a
standard (FK). The Romanian variants
were grown in the same conditions, but
with different nutritional spaces; the
cultivation parameters do not represent
the focus of the present study.
Essential oil isolation
The volatile fraction was isolated
by hydrodistillation of powdered dried
fruits in a Clevenger type apparatus (3
h). The essential oil samples were
subsequently analyzed.
Analysis of essential oils
The essential oils have been
characterized using gas chromatogra-
phy coupled with mass spectroscopy
(GC-MS). GC-MS analyses were carried

out on an Agilent type 7890A gas
chromatograph, equipped with an Agi-
lent 5975C mass spectrometer and a
DB-5MS capillary column (25 m x 0.25
mm, 0.25 pm).

The oven temperature was
increased with a rate of 10°C/min from
40°C to 280°C (where kept isothermally
for 5,5 min). The other characteristics of
the analysis program were: Inlet
temperature: 250°C; Split ratio: 100:1;
Carrier gas: helium (flow rate: 1
mL/min); Injected volume: 0.2 pL of
essential oil.

Volatile compounds identification

The compounds were identified
comparing their recorded mass spectra
with those stored in the Wiley mass
spectral library.

| RESULTS

Essential oil yields (mL/kg dried
fruits) of the Romanian caraway varied
from 32 to 36 mL, meanwhile for the

essential oil
mL/kg

Fyto Kralik fruits we obtained 33 mL
(Fig. 1).

45
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15
10
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|
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V3 FK

Fig. 1 Caraway essential oil yield/kg dried fruits
Samples (Secuieni): V1= caraway variant no.l; V2= caraway variant no.2; V3=
caraway variant no.1; Standard: FK= caraway Fyto Kralik Brno

As shown in figure 1, the essential
oil content of the three variants with
different nutritional spaces (from wide
to narrow) varies a lot especially if we
express our results per ha. Still, if we

consider also the fruits productivity in
correlation with the nutritional space of
the caraway plants the differences are
significant as the fruits yield is lower
for a wider nutritional space.
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In order to evaluate the
pharmaceutical quality of the volatile
fractions isolated from the four samples
of caraway (accordingly with the
requirements found in Carvi aetheroleum

monograph from Ph. Eur., 6t ed.), GC-
MS analysis was carried out; the
results of the identification and
semiquantitative determination of the
compounds are presented in table I.

Table 1- Chemical composition of the essential oils obtained from caraway fruits (2008)

RT (min.) Compound Composition (%)
V1 V2 V3 FK

6.320 sabinene 0.04 0.04 0.04 0.04
6.554 myrcene 0.28 0.29 0.28 0.25
6.813 m-mentha-1,8-diene - - - 0.20
6.978 cis-ocimene - - - 0.13
7.116 cymene 0.04 0.04 0.02 0.04
7.212 limonene 33.88 30.23 29.75 24.13
7.445 trans-ocimene 0.31 0.22 0.54 -
7.644 y-terpinene - 0.06 0.19 0.07
7.774 a-terpinolene - - - 0.16
8.138 a-thujone 0.44 0.08 - -
8.250 linalool 0.19 0.19 0.13 -
8.822 cis-p-mentha-2,8-dien-1-ol 0.34 0.49 0.40 -
8.337 trans-p-2,8-menthadien-1-ol - - - 0.45
8.873 trans-limonene oxide 0.24 0.34 0.30 0.36
9.635 cis-p-mentha-1(7),8-dien-2-ol - 0.23 0.14 -
9.679 B-fenchyl alcohol - - 0.08 0.12
9.722 neodihydrocarveol 0.28 - - -
9.765 trans-dihydrocarvone 1.05 1.72 1.54 0.74
10.033 izodihydrocarveol 0.51 0.87 0.78 -
10.094 trans-carveol 0.53 0.78 0.67 0.87
10.241 dihydrocarveol 0.49 0.75 0.74 0.33
10.284 geranial - - - 0.27
10.328 cis-carveol 0.24 0.43 0.90 0.41
10.518 L-carvone 55.26 60.31 59.45 64.87
10.682 carvacrol - - - 0.35
10.778 D(+)-carvone 0.25 - 0.46 -
10.899 methyl benzoate 0.67 0.75 0.93 0.73
11.020 trans-anethole 3.42 0.18 0.49 -
11.955 B-bourbonene - - - 0.13
12.414 B-caryophyllene - - - 0.31
12.846 o-humulene - - - 0.09
12.950 aromadendrene - - - 0.22
13.193 germacrene-D - - - 1.29
13.383 bicyclogermacrene - - - 0.72
13.435 B-bisabolene - - - 0.08
13.660 A-cadinene - - - 0.08

Other constituents 1.54 2.00 217 2.56

RT= retention time

L-carvone and limonene were the
major compounds of these essential oils
amongst many other minor constitu-
ents. Carvi aetheroleum monograph (Ph.
Eur., 6th ed.) specifies the limits of five

compounds; the correlation of our
results with the requirements found in
caraway oil monograph is shown in
table II.
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Table 2 Pharmaceutical quality of caraway fruits essential oil 6

Ph. Eur. Composition (%)
Compound 6th ed.

requirements Vi V2 V3 FK
myrcene 0,1-1 % 0.28 0.29 0.28 0.25
limonene 30-45% 33.88 3023 29.75 24.13
dihydrocarvone max. 2.5 % 1.05 1.72 1.54 0.74
carveol max. 2.5 % 0.77 1.21 1.57 1.28
L-carvone 50-65% 55.26 60.31 59.45 64.87

The analysis revealed that two of
the investigated essential oils (isolated
from V3 and FK samples) do not meet
the requirements for limonene (less
than 30%) mentioned by Ph. Eur., 6th
ed.

Nevertheless, the V3 sample pre-
sented values close to the pharmaco-
poeial minimum, meanwhile the FK
sample, that is certified by the quality
of the producer, lacks of more than 5%
limonene.

But, myrcene, dihydrocarve-ol,
carveol and L-carvone comply with the
ranges specified in the Carvi ae-
theroleum monograph.

In conclusion, the essential oil
isolated from the dried caraway fruits
(2008) meets the pharmaceutical qua-
lities imposed by the 6th Ph. Eur., the-
refore it can be used in phyto-therapy
and for medicinal purposes. Although
the essential oil extracted from the Fyto
Kralik caraway fruits is poor in li-
monene, but this sample proved to be
the richest in L-carvone.

The sum of the constituents a-
ccording to their classes is presented in
table III. Only 32 out of 46 in total iden-
tified lateral and accessory canals have
been partially or completely filled (Ta-
ble nr.III).

Table III - Chemical composition of Carvi aetheroleum grouped by compound classes

Volatile compounds classes (%) Sample
Vi1 V2 V3 FK

Monoterpenes 34.51 30.84 30.80 24.98
Monoterpene-ketones 57.00 62.11 61.45 65.61
Monoterpene-alcohols 2.58 3.74 3.84 2.18
Monoterpene-oxides 0.24 0.34 0.30 0.36
Monoterpene-aldehydes - - - 0.27
Sesquiterpenes - - - 2.92
Aromatic compounds 4.13 0.97 1.44 1.12

The caraway fruits essential oil
consists mainly of monoterpene-ke-
tones and monoterpenes. Essential oils
rich in monoterpene-ketones have
high afinity for the central nervous
system, but also for the epithelial tissue
and mucous membranes 7, being used
for its healing properties as it favours

the development of the granulation
tissue. Monoterpene-ketones are effi-
cient mucolytic, digestive, spasmodic
and anti-foaming agents, stimulating at
the same time the choleresis. Regarding
the central nervous systems uses, these
compounds are stimulants of the ce-
rebral metabolism, the administration
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of low quantities could improve se-
rotonine and acetylcholine levels.
Monoterpenes are tonic, anti-in-
flammatory, antalgic and immunomo-
dulatory. Acting as local irritant, mono-
terpenes would stimulate the analgezic
and anti-inflamatory mediators release,

being recommended for rheumatic pa-
ins. Psychologically, are tonic, stimu-
lant of the concentration and memory
activities.

Consequently, caraway fruits and
volatile oils therapeutic uses are
justified and maybe still less exploited.

CONCLUSIONS

The chemical analysis of the three
essential oils isolated from Romanian
caraway fruits, cultivated with diffe-
rent nutritional spaces, revealed that
the samples comply with the pharma-
copoeial provisions.

The standard e-ssential oil obtained
from Fyto Kralik caraway fruits (Brno,
2008 harvest) also meets the require-
ments from the Ph. Eur., 6th ed., except

the limonene content (24.13% compa-
red to 30% minimum).

Eventhough the Romanian caraway
variants meet the pharmaceutical quali-
ties required by Ph. Eur., 6th ed., still
the local producers should confirm the
pharmaceutical quality by chemical
investigation for each batch of the raw
material or of the essential oil.
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ABSTRACT

The Allii cepae L. bulbus var. cepa (Alliaceae) were studied for therapeutic purposes based on its
antibacterial, cicatrisant and antimitotic properties in order to obtain a pharmaceutical product for
dermatological use. Research aims consist in description, setting of the anatomical characters,
identification and dosing of the main classes of active principles.

Were considered as specific the following anatomical elements: liliaceous type epidermis with
stomata (with 4 annexes cells, parallels), parenchyma with reserve substances (sinistrin).

The qualitative chemical analysis (specific reactions and TLC) showed the presence of flavanoids
(quercetol, rutoside), sterols (P-sitosterol and/or stigmasterol), sterolic saponosides, mono and
polysaccharides.

This vegetal product contains: from 0.10 - 0.12 g% flavonoids (expresed rutin), polyholosides 9.80
-10.04 g%, soluble substances 4.20 - 4.26 g% in water, 7.15 - 7.27 g% in alcohol.
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INTRODUCTION

Allium cepa L., var. cepa, onion (A-
lliaceae family), is a biennial herbace-
ous plant, cultivated on all continents
and used in food, but also in the phyto-
therapy of skin or respiratory diseases,
hypertension, diabetes, tumors 17, anti-
mitotic effect of the product being re-
ported since 1949 by D'Amato and A-
vanza 1.39,.

According to the literature, the
fresh bulb contains aliine [sulfoxides of
E (+)-S-propene-1-yl-L-cysteine or isoa-
liin (0.2%) (+)-S-methyl-L-cysteine and
(+)-S-propyl-L-cystein], flavonoids (he-
teroside of quercetol: 3,4 '-diglucoside =
50-1300 mg / kg 4'-B-D-glucoside = 36-
394 mg / kg, 7.4 '-diglucoside, rutoside
and isoramnetin-4'-glucoside), phenol
carboxylic acids (1-2% protocateic acid
in the external tunic), steroid saponosi-
des = 0.04% (a-spirosids aliil A and B,
ceposids AF) sterols (cholesterol, ciclo-
artenol, lofenol, B-sitosterol), phyitoale-
xins (cyclopentane derivatives), polysa-
ccharides (10-40% fructosans, respecti-
vely sinistrin), 9% other oligoside, 10-
15%, simple oses 1.

The sulfur constituents of the onion
bulbus inhibits platelet and thrombo-
cyte aggregation, increase fibrinolytic
activity reducing the risk of myocardial
infarction), reduce hyperglycemia and
hyperlipidemia. Thiosulphinates (pro-
duced by hydrolysis of the cysteine-sul-
foxides) reduce the formation of throm-
boxane (favoring of platelet aggrega-
tion). Cepaenes and thiosulphinates in-
hibits in vitro 5-lipoxygenase and cy-

clooxygenase, thereby reducing aller-
gen-induced bronchoconstriction 8.

Sulfoxides (S-methyl-L-cysteine sul-
foxide, S-L-cysteine sulfoxide aliil) re-
duce glycemia for people with diabetes
by increasing serum insulin levels 8.

Onion extracts exhibit antagonistic
properties towards 4-nitroquinoline-N-
oxide and 2-amino-fluorene (carcinoge-
nic nitrosamines) thus suppressing cy-
totoxic properties 8.

Pressed juice and volatile oil obtai-
ned by steam drive has antimicrobial
activity. The volatile oil inhibits deve-
lopment of pathogenic bacteria in the
oral cavity (Streptococcus mutans and
S. sobrinus) 8.

Aqueous extracts of onion have an
androgenic effect in male mice, anti-in-
flammatory (showed in rats paw ede-
ma assay) and immunosuppressive
(rabbit) 8. The purpose of the study was
to verify the identity, chemical compo-
sition and microscopic characters of the
Allium cepa bulb grown in Romania, in
order to exploit the phytotherapy for
psoriasis. Arguments in favor of such
information are the antimitotic, antiin-
flammatory and antimicrobial proper-
ties of this vegetal product.

By microscopic analysis were ob-
served: fragments of epidermis with
elongated cells and liliaceous type sto-
mata (4 cells annexes, two short and
two elongated, arranged in extension of
stomata) (Fig. 2a, c), fragments of pa-
renchyma with reserve substances
(possibly sinistrin) (Fig. 2b, c, d).

‘ MATERIALS AND METHODS

The raw material consists of Allii
cepae bulbus, harvested at their full
maturity in august 2010, from Ilfov
county (Romania). After harvesting the
product was preserved under silage

conditions (temperature of 10 - 15 °C).
To verify the identity and determine
the quality was applied the pharmaco-
gnostic analysis. Identity was assessed
by macroscopic examination (organo-
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leptical and morphological characte-
ristics) and microscopic examination
(preparation "concissum" clarified with
a solution of sodium hydroxide 50 g /
L and examined under a Zeiss Re-
search Microscope Imager D1) micro-
chemical examination (microsublima-
tion), qualitative chemical analisys and
thin layer chromatography (TLC) for
sterols / triterpenes and flavonoids.

For qualitative analysis were made
successive extractions from raw mate-
rial in different solvents (ethyl ether,
methanol, water). Half of alcoholic and
aqueous solutions were hydrolysed. A-
glycones results were extracted with
diethyl ether. On the resulting soluti-
ons were made specific reactions to i-
dentify their different actives principles
3,10,11

Parameters of TLC analysis

Preparation of test solutions

1) 1g plant product to reflux with 10
mL distilled water for 15 min; aqueous
solution was hydrolysed with HCI 100
g / L for 60 min. and extracted with e-
ther; the ethereal solution was concen-
trated to 1 mL (solution A);

2) 1g fragmented plant product was
extracted with 10 mL methanol for 30
min, filtered and concentrated to 1 mL
(solution B);

3) 1g fragmented plant product was
extracted with 10 mL chloroform for 30
min., Filtered and concentrated to 1 mL
(solution C).

stationary phase: ready to use silica
gel GF254 Merck plates activated by
keeping the oven at 105 ° C for one ho-
ur.

mobile phase

— ethyl acetate: formic acid: acetic
acid: water/100:11:11:27 (solvent 1);

— ethyl acetate: formic acid: water/80:
8: 12 (solvent 2);

— chloroform: acetone/8:2 (solvent 3);

— formic acid concentrated.: water:
methanol: ethyl acetate / 2,5:4:4:40
(solvent 4).
reference substances (0.1% methanolic

solution)

— rutoside (Fluka), quercetol (Merck)

— for flavones;

— caffeic acid (Merck), chlorogenic
acid (Merck) - for
polyphenolcarboxylic acids;

— ursolic acid (Sigma), oleanolic acid
(Sigma) - for triterpenes;

— Dbeta-sitosterol (Sigma), stigmasterol
(Sigma) - for sterols;

— scopoletol (Merck) - for coumarins.
revelation reagents

— diphenylboryloxyethylamin (1%
methanol  solution),  propylene
glycol 400 (5% methanol solution),
sprayed in succession (reagent 1);

— mixture of acetic anhydride and
sulfuric acid concentrated ethanol
concentrated (1:1), heated to 100°C
for 10 min. UV A\ = 366 nm (reagent
2);

— diphenylboryloxyethylamin (1%
methanol solution), heated to 100
°C for 5 min. (reagent 3).

— UVatA =366 nm (reagent 4).

The chromatograms was examina-
ted under visible light and under UV
light at 366nm (using a Camag UV
lamp). Solutions for analysis and refe-
rence substances were submitted to the
start band, 5 ml each, as follows: 1-so-
lution A, 2-B solution, 3-reference sub-
stance. Quality assessment was perfor-
med by determining: loss on drying,
water soluble substances and alcohol
by maceration of 24 hours, the flava-
nols, spectrophotometric method based
on coupling with AICI3/CH3COONa,
A = 427 nm, using a standard curve
rutoside) & polysaccharides homogene-
ous type mucilage (gravimetric method
based on precipitation in methanol
concentrated) °10. Results were repor-
ted on dry weight basis.
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RESULTS

The results obtained are shown in
Figures 1 - 5 and in Table I. The macro-
scopic analysis confirmed the identity
of raw material (Fig. 1). By microscopic
analysis were observed: fragments of
epidermis with elongated cells and
liliaceous type stomata (4 cells annexes,
two short and two elongated, arranged
in extension of stomata) (Fig. 2a, c),
fragments of parenchyma with reserve
substances (possibly sinistrin) (Fig. 2b,
¢, d). Methanolic solution obtained by
leaching of the microsublimate presen-

ted blue fluorescence (at A = 366 nm),
which in alkaline solution became ye-
llow - green. It may contain coumarin
or derivatives of the o-hydroxycinamic
acid.

Through specific chemical reac-
tions were identified: flavones, sterols /
triterpenes, saponosides sterol / triter-
penoid, reducing compounds, polysa-
ccharides (mucilage) and non-alkaloids
nitrogen-containing compounds.

Reactions to polyphenolcarboxylic
acids and tannins were negative.

Fig. 2 Anatomical elements of the Alii cepae bulbus a) fragments of epidermis with stomata (Ob 40 x), b) palisade
cells and lacunar parenchyma cells (Ob 10 x) c) epidermal cells (Ob 40 x) d) parenchyma with reserve substances
(Ob 40 x).
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Comments for TLC analysis - Two
spots with flavonoid properties (yellow
colour and yellow fluorescence; Rf = 0.
78 and Rf = 0. 74) were separated from
methanolic solution, in solvent 1 and 2
(fig. 3). Quercetin (Rf = 0. 94; yellow
colour and yellow fluorescence) and
other two flavonoid aglycones (Rf = 0.
91, Rf = 0. 84) were separated from e-
theric solution (after hydrolysed aque-
ous solution) (fig. 3). Caffeic acid (Rf =
0. 82 blue colour and blue fluorescen-
ce), chlorogenic acid (Rf = 0. 36 blue
colour and blue fluorescence) and ruto-
side (Rf = 0.23 yellow colour and ye-
llow fluorescence) were not identified
in these solutions (fig. 3). Beta-sitosterol
/ stigmasterol (Rf = 0. 76 in solvent 3

1 2 3
a

violet colour in visible and yellow fluo-
rescence in UV, after pulveration with
acetic anhydride and H2504/ethanol)
was identified by TLC in all three sam-
ples analysed (fig. 4).

Other two composites with com-
portment of sterol / triterpene (Rf = 0.
78, Rf = 0. 79) were separated from
these three solutions. From cloroformic
and eteric extracts were separated ano-
ther composite sterol /triterpen with Rf
= 0. 98. The two triterpene aglycones,
used as reference substances, oleanolic
acid (Rf = 0. 73) and ursolic acid (Rf = 0.
72) weren’t identified, in this condi-
tions TLC, in this vegetable product.

Scopoletin (Rf = 0,89 in solvent 4)
was identified in methanolic extract.

2 3

b

Fig. 3 TLC Separation of polyphenols (a reagent and UV -366 nm): a = solv.1, b = solv.2
1) solution A, 2) solution B, 3) reference materials (from top to bottom: quercetol, caffeic
acid, chlorogenic acid and rutoside)

Fig. 4. TLC chromatogram of sterols /
triterpenes (reagent 2 solvent 3).

1) solution B,

2) solution C,

3) solution A,

4) beta-sitosterol,
5) stigmasterol,
6) oleanolic acid,
7) ursolic acid.
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A (before developing)

B (after developing)

Fig 5. TLC chromatogram of coumarins
1) solutia A; 2) solutia B; 3) scopoletin, solvent 4 reagent 4

Table 1 The results of quantitative chemical analysis

Parameter Method / quality reference Results (g %)
loss on drying European Pharmacopoeia 5% ed. 86.71 - 89.74
by water 420-4.26
matter extractable Romanian Pharmacopoeia 10t ed.
by alcohol 719-727
spectrophotometric method / Romanian 0.10-0.12

flavonoids

Pharmacopoeia 10t ed.

(expressed in rutin)

polysaccharides (mucilage)

gravimetric method 9.80 - 10.04

Results for quantitative analysis

Loss on drying (88.23 g%) are wit-
hin the recommended limits for fresh
bulbs (not more than 85 - 90 %). Subs-
tances soluble in water are approxima-
tely 4. 23 g% and soluble in alcohol of
about 7. 23 g%. This small content than

could be explained by the technique a-
pplied (cold maceration for 24 hours).
Flavone content is approximately 0.11
g% (expressed in rutoside). Polyholo-
side content is relatively high (about
9.92 g%).

| CONCLUSIONS

The bulb of the species Alium cepa
L. contains flavonoids (quercetol, ru-
tin), sterols (beta-sitosterol /stigmaste-
rol), steroid saponins, reducing-com-
pounds, monosaccharides, polysaccha-
rides (mucilages) and nonalkaloids ni-
trogen-containing compounds. It was

determined 0.11 g% flavonoids (expre-
ssed as rutin) and 9.92 g% polysaccha-
rides.

In the future we will establish if
phytochemical data support the thera-
peutic indications in traditional medi-
cine.
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ABSTRACT

The Romanian scientist Stefan Odobleja was the first thinker to offer a universal cybernetic
explanation for all domains of human thinking. In fact, the entire scientific work of Stefan Odobleja
contains ideas which echoed in present and future scientific fields. In medicine, the work ,,Fonoscopia - o
noud metodi de explorare clinica”(1935) (Phonoscopy — A New Method of Clinical Investigation), makes
him a precursor of ultrasonography, and with his work ,, Psihologia consonantisti”(1939) (Consonantist
Psychology) he achieved a deep analysis on the influence of psychological upon somatic factors and by
reversability, feed back, consonance, binarity he detects and reveals the phenomenon of adaptation of
living organisms to environmental conditions, thus contributing to the development of the psycho-
somatic concept.

Moreover, in this work, Stefan Odobleja intuitively states that the elements on which
psychological processes rely are invisible, energetical, and thus he may also be regarded as a string theory
pioneer.

Key words: diagnostic ultrasonography, psychosomatics, consonantist psychology, strings.
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INTRODUCTION

Seventyfive years after the publi-
cation of ,,La Phonoscopie” by the editors
Gaston Doin et Cie, Paris, the engineer
Stefan Odobleja jr., son of the Academy
Member, saw fit to re-publish the Ro-
manian translation of this work, thus
maintaining the present attention on
the scientific work of his distinguished
predecessor. Concomitantly, by crea-
ting the ,,Stefan Odobleja Foundation”
(1999), the study of the extensive sci-
entific works kept by the Drobeta-Tur-
nu Severin National Archives is inten-
ded, as by its ideas, theories and thesis
an important contribution in various
scientific fields may be offered with the
possibility of generating revolutionary
changes.

The idea of functionality based u-
pon consonance, antagonism; binarity
was predicted by Stefan Odobleja in the
previously mentioned work, dedicated
to the phonoscopic method, even befo-
re the publication of , Consonantist Psy-
chology”. We make reference to a series
of articles such as: Valoarea comparativa
a transonantei sunetelor de plescdit si
frecare (Comparative Value of Transso-
nance in the Case of Splash and Fricti-
on Sounds), in ,Buletinul medico-tera-
peutic”, October-November 1930;
Transonanta sunetului de frecare (Friction
Sound Transsonance), in the journal
,Spitalul”, December 1930; Percutia
cordului (Heart Percussion), in , Buleti-
nul medico-terapeutic”, December 1933;
Transonanta sunetelor de frecare si plescait
la cord (Cardiac Transsonance of Fricti-
on and Splash Sounds), in ,,Buletinul
medico-terapeutic”, May 1934; Fonoscopia
(Phonoscopy), in ,Miscarea medicala
romana”’, no.1-2, 1934; Semnul banului
(The Coin Sign), in , Miscarea medicala
romand”’, no.4-5, 1934; Fonoscopia in
colectiile pericardice (Phonoscopy in Peri-
cardial Collections), in ,,Miscarea medi-
cala romana”, no.7-8, 1934; Percutia si

fonoscopia  ficatului  (Percussion and
Phonoscopy of the Liver), in , Miscarea
medicala romana”, no.1-2, 1935. The a-
uthor percieves phonoscopy as a phy-
sical method combining the advantages
of a practical, clinical and objective me-
thod meant to evaluate volume and
consistency variations in internal or-
gans by a simple procedure involving
finger and ear, by rubbing or gently
tapping the surface of the skin. In this
way a sound is generated which cro-
sses the organ and returns loaded with
information. The gesture triggering the
stimulus finds its equivalent in its
oposite - the perception of sound re-
flected by the organism.

In fact, the entire scientific work
of Stefan Odobleja, also included, of
course, ideas which echoed in present
and future scientific fields.

Thus, in medicine, profesor dr.
Scheau from the Craiova Faculty of
Medicine and dr. Al Olaru, some of the
main promoters of the works of the
academy member and doctor Stefan O-
dobleja, who, after studying his works
on phonoscopy and acustic semiology,
in the lecture presented at the Sym-
posium in Craiova in 1992, labeled him
as a precursor of the ultrasonic investi-
gation method in medicine.

The scientist's ideas and theories
are of topical interest for the bio-psy-
cho-social model closely connected
with the ecological-existential side for
which he may be considered as an ini-
tiator in a field so discussed nowadays,
namely psychosomatics, a holistic a-
pproach in medicine which explains
the source of diseases of the human
body. The consonantist psychology a-
pplies to natural phenomena and, par-
ticularly, to those in biology and psy-
chology, with the aid of the rever-
sibility law, it detects and reveals by
inversed connection the phenomenon

Medicine in Evolution Volume XVIII, No. 1, 2012



Academy member dr.Stefan Odobleja (1902-1978) - always of topical interest

of adaptation of living organisms to the
environment, thus anticipating the ”ge-
neral adaptation syndrome” elaborated
by Hans Selye in 1946.

The relation between mind (psy-
chic), body (soma) and the environ-
ment (ecological as well as existential),
their balance and disbalance represen-
ted throughout previous periods, a
constant preoccupation for scientists
contributing to the developemnt of the
psychosomatic concept. Stefan Odoble-
ja, in his work Psihologia consonantista
(Consonantist Psychology), performed
a deep andlisis of the influences exerted
by the psychological upon the somatic
by reversibility, feedback, consonance,
binarity. The following must be menti-
oned: 1912- A. Adler, 1922- F. Deutsch,
1943-F.L. Dumbar, 1946-H. Selye, 1950-
F. Alexander, 1964-R. Tzanck, 1979-Von
Eieff and others, as well as Romanian
personalities: D. Danielopolu, A. Atha-
nasiu, P. Derevenco, 1.B. lamandescu,
etc. The work Matematizarea psiholo-
giei consonantiste de Stefan Odobleja
(Mathematical Approach of Consona-
ntist Psychology by Stefan Odobleja),
authored by Marcel Voica, president of
the Foundation for Matriceal Interdisci-
plinary Studies and Ileana Voica, publi-
shed by Matricea Editors, Bucuresti,
October 2002, represents a guide for the
traditional study of consonantist psy-
chology and for its informatized use.
The authors underline that the scien-
tific value of consonantist psychology
increases in time. It attracts attention
not only by the author's extraordinary
power of penetration and prediction
but, especially by the fact that it increa-
singly becomes an action instrument
with the expansion of electronic com-
puting technology.

The transposition in a matriceal
data base relaunches consonantist psy-
chology into the present and projects it
into the future on a novel informatic
platform.

On the quantic structure of the
mind, the present level of knowledge
allows us to state that the matter has
two main forms of manifestation: a-
tomic and quantic, the latter being also
known as energy. The hypothesis is cir-
culated that the cellular anatomic struc-
ture is accompanied, interwaved and
interactive with a stable quantic struc-
ture. The quantic structure of the brain
is an overstructure and this seems to be
the real site of the mind.

The fundamental components of
the universe, identified by phyicists
until the present are: electrons, neutri-
nos, quarks representing a true matter
alphabet. The increasingly circulated
strings theory states that there are fun-
damental matter particles which have
been mathematically but not practically
demonstrated by some physicists, such
as: Gabriele Veneziano - Italian physi-
cist (The European Centre for Nuclear
Research), Leonard Susskid - American
physicist, John Schwarz, Michel Green
- University of Cambridge, Edduart
Witten - the author of the ,M” theory.
These fundamental particles are not
punctiform but composed of minute
filaments (strings) which vibrate or os-
cillate within a single dimension, in the
opinion of the above mentioned physi-
cists.

Univeristy Professor Dr. lon Man-
zat, the President of the Romanian
Transpersonal Psychology Association
states that the psychological resonance
infered in 1938 by St. Odobleja is a
transpersonal energy vibration expla-
ined by extended psychosynergy.

In this context we may undou-
btedly state that Stefan Odobleja was
also a precursor of the string theory
intuitively discovering their presence.
He states that the true elements on
which psychological phenomena and
processes are based are invisible - as
are the elements or the material
substrate of physical energies - and
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analogical if not identical to the la-
tter...The psychological process ...is an
extremely fine process, an energetical
one. An energetical microscopy able to
identify these invisible elements has
not yet been invented.

In the chapter , Division of psycho-
logical processes” of the above menti-
oned work (pag. 130), Stefan Odobleja
classifies them according to vital pha-
ses and energy in propagation and
transformation processes, the former
being further classified into nervous
currents conducted through fibres and
psychological waves wirelessly propa-
gated thus exemplifying telepathy. This
is yet another proof he intuitively dis-
covered the possible existence of an
invisible energetical element which co-
uld not be identified with the techno-
logical means available at that moment.

He versified his scientific reason-
ning as shown by the following poem:

Thinking inside the brain and in
the air (thinking and telepathy)

It is proven fact that thinking pro-
pagates at long distances

This being already clearly and well
demonstrated.

A proof that thought propagates in
the shape of fine waves.

Similar to the herzian wave, similar
to the light wave.

Since it freely, continuously spreads
in the air,

Why do we wish to force it in the
brain to go through wires?

If it would go through wires in the
head, it would do the same outside,

As the thought could not jump off the
wire.

Were the thought to travel on a wire,
telepathy would be no more,

A thought could not fly over a tho-
usand kilometers

If thinking was wire-based, as some
people teach us,

Then television would also propagate
on wire.

It is absurd to suppose that thinking
would walk

On wire for morphologists, and diffe-
rently for others.

It is more likely it evenly behaves

And walks as a beam and has no wire
at all.

Returning to phonoscopy, a term
introduced by Stefan Odobleja, this
must be also considered a precursor of
echography which is synonymous to
ultrasonography and to diagnostic so-
nography, as he considered it was best
suited for the acustic phenomena used
in medicine in those days.

Stefan Odobleja defines phono-
scopy as a new diagnostic method, an
acustic semiology which must be su-
pplemented and perfected together
with technological processes, by intro-
ducing precision instruments waiting
for their inventors, thus intuitively de-
scribing the modern echograph.

The Academy member systema-
tically studies and experiments the way
sound changes its characteristics as cro-
sses the human body, thus allowing the
identification of both shape and consis-
tency of various organs and certain
processes. He did not perform these ex-
periments with high frequency sounds
(ultrasounds) but with low frequencies
produced by “tapping” or ”“splashing”
on various body surfaces. The per-
ception of the modified sound (echo)
was achieved by listening with the ear
on the opposite side. He states that
between 40,000-100,000 vibrations / se-
cond, the human ear does not percieve
the sounds he calls “ultrasonic”. Ultra-
sound investigation was already being
used in engineering and for military
applications, long time before their use
in medicine by the use of the echo-
graph.

Regarding the continuation of
research in the field in question we
must state that ultrasonic energy was
applied for the first time in medicine in
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relation to the patient by Dr. George
Ludwig in 1940 at the Naval Medical
Research Institute, Bethesda, Maryland.

The first purely imagistic applica-
tion is then achieved by the physician
Karl Theodore Dussik (1942-1947) at
the Vienna University, who used a me-
thod which he named ,hyperphono-
graphy”. Profesor John I. Wild at the
University of Cambridge and John M.
Reid at the Pennsylvania University
bring important contributions to the
type A working method (1945-1952).

Profesor Douglass Howary at the
Colorado University, Joseph Holmes
and others (1954-1957) invented the fi-
rst type B echographic scanner, obtain-
ning bidimensional images. Joseph
Holmes is the one who will work for
many years as a member in many re-
search teams in order to improve the
ecograph, bringing it closer to its pre-
sent shape.

The most important contributions
on the evolution to modern ultrasono-
graphy and implicitely to the modern
echograph were brought during one
century by Japanese scientists, but Eu-
ropeans active in the field must not be
forgotten.

The work ,,La Phonoscopie” is com-
posed of four distinct chapters. In the
first one, entitled Semiologia acustica
(Acustic Semiology) the qualities of so-
und are systematically and thoroughly
described, these being found in modern
echography (ultrasonography, diagnos-
tic sonography) as physical and acustic
properties of ultrasounds such as: fre-
quency, wavelength, period, propaga-
tion speed, intensity, reflexion, difrac-
tion, impedance, amplitude, rigidity or
elasticity.

In the second chapter, entitled
Fonoscopia (studiu general) (Phonosco-
py - General Study), Stefan Odobleja
describes a clinical investigation me-
thod by assessing the organism's per-
meability to sounds.

Ecography is presently defined as
an imagistic method using ultrasounds
to visualize subcutaneous body struc-
tures and internal organs, oriented to
the identification of various pathologies
or lesions. Both phonoscopy and echo-
graphy are sound based clinical investi-
gation methods, low frequencies being
used in phonoscopy and high frequen-
cies in echography.

Stefan Odobleja also describes a
method for graphic representation on
paper for various echoes which in echo-
graphy are visualized on a screen. The
third chapter, Fonoscopie comparata
(valoare comparativd) (Compared Pho-
noscopy - Comparative Value), pre-
sents percussion techniques and proce-
dures, sound producing modalities,
perception of percussion induced so-
unds and the interpretation of symp-
toms in comparison with other me-
thods, such as “the coin sign”.

The fourth chapter entitled A-
pplied Phonoscopy includes experi-
ments and a detailed description of
internal organs and the acustic topo-
graphical diagnosis of some liquid or
pus collections, or tumors, which suit
modern echography. As in echography,
he describes abdominal air as an
impediment to phonoscopic examina-
tion, suggestively describing it as
the” great concealer”.

At present, there are three syno-
nyms defining acustic semiology: echo-
graphy, ultrasonography and diagnos-
tic sonography. Consecutively, phono-
scopy which, in fact, also means the use
of acustic phenomena in medicine, is
synonymous to diagnostic sonography?
This includes both the graphic record
resulting from the patient's examina-
tion with the aid of a sound produced
by the gentle tapping of the body
surface and listening to the echo, as
well as recording sounds produced by
the transductor functioning as gene-
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rator and receiver of ultrasounds on the
monitor of the oscilloscope.

All these lead to assessing the
presented work as a revolution in clini-
cal semiology, in general, by defining
and describing the acustic semiology
resulting as a consequence of deep
scientific research, method labeling the
Academy Member Stefan Odobleja
among the precursors of echography.

,La  Phonoscopie” received the
,Medic General dr. Papiu Alexandru”
prize which is awarded to the most
valuable works written by military
physicians. The auscultation method
proposed by dr. Stefan Odobleja was
presented at the IX-th International
Congress of Military Medicine held in
Bucharest in 1937 with the title "De-
monstration de phonoscopie” (Phono-
scopy Demonstration). The communi-
cation was received with great interest
by the foreign participants, especially
Dr. W. S. Bainbridge, head of the Ame-
rican delegation, physician of the mili-
tary navy.

The scientist Stefan Odobleja who
by observation and meditation, tried to
uncover realities of the human mind
and the surrounding processes it re-
flects...had genious qualities and deser-
ves a place in universal science, as re-
vealed by the following opinions of sci-
entific personalities:

...Applying his concepts to social
life, economy, sociology, Stefan Odo-
bleja states the universality of the cy-
bernetic concept of closed loop reaction
circuits. For this reason, the entire uni-
que moment offered to Romanian and
international history, science and cultu-
re by Stefan Odobleja in 1938-1939 re-
ceive the brilliance of great ideas of the
human mind...”

Academy Member Mihai Draga-
nescu: ,,Possibly one of the most gifted
creators, the scientist from Drobeta
worked alone as did the great solitary
thinkers. He rediscovered a lot and in-
vented even more, using a single in-
strument - his innate intelligence”.

Academy Member Alexandru
Surdu: ,, The value of Odobleja's system
for the integration of sciences is similar
to Einstein's system in physics.”

Engineer Stelian Bajureanu: ,Ste-
fan Odobleja might be considered not
only as a modern Socrates, but also as a
second Columbus, for he had the same
destiny of discovering the America of
science and eventually this America
did not receive his name but a different
one”.

Prof. Dr. Iosif Constantin Dragan:
,You have a golden man deserving a
golden statue ”.

B.H.Rudall-University of Wells
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