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Abstract: Aim: The aim of this study was to deter-
mine the effect of beating heart technique on mortality
and morbidity after redo valve operations.

Material and Method: Fifty-two patients who had
redo open-heart surgery between May 2005 and No-
vember 2006 in a Hospital included in this prospective
study. All patients had a history of open-heart surgery
with median sternotomy. Thirty-two patients who had
redo open-heart surgery with beating heart technique
were included in Group 1 and 20 patients who had redo
open-heart surgery with conventional cardioplegic
myocardial arrest technique were included in Group 2.
Patients who had any cardiac surgery without median
sternotomy were excluded. Results: Functional capa-
city according to New York Heart Association classifica-
tion was significantly lower and number of patients with
chronic obstructive lung disease was significantly higher
in Group 1 (p = 0.011 and p = 0.003 respectively). There
was no significant difference in other preoperative varia-
bles. Operation, cardiopulmonary bypass and aortic
cross-clamping times were significantly higher in Group
2 (p = 0.001, p = 0.003, p = 0.04 respectively). Mechani-
cal ventilation, inotropic agent support and hospitaliza-
tion times were significantly higher in Group 2 (p < 0.05).
Intensive care unit time was significantly longer in Group
1 (p < 0.05). Drainage volumes, blood product transfu-
sion volumes, intra-aortic balloon pump support times
were not significantly different between the groups.

Conclusion: Beating heart technique in redo heart
valve operations has better outcomes than the conven-
tional technique.

Key words: Redo operation; heart valve surgery;
cardioplegia; beating heart technique.

INTRODUCTION

The success of the open-heart surgery is depend-
ent on not only the technical abilities of the surgeon
and the operation technique but also on the preserva-
tion of the myocardium. Development of cardiopulmo-
nary bypass (CPB) and progression of elective cardiac
arrest techniques provided time long enough to do an
open-heart surgery safely and comfortably. The effect
of hypothermia for myocardium preservation was
firstly introduced by Bigelow and it was used solitarily
or concomitantly with intermittent aortic cross-clamp-
ing (XCL) until 1970.

Diastolic arrest of the heart with potassium was
first introduced by Melrose et al in 1955 (1). Improve-
ments of cardioplegia solutions provided better myo-
cardial preservation of the heart through the surgery.

The negative effects of CPB and myocardial
ischemia time (XCL time) are two important predictors
of morbidity and mortality after open-heart surgery.
The most deteriorative effect of CPB on the heart is the
reperfusion injury. Besides that, another major cause of
myocardial dysfunction after open-heart surgery is
myocardial oedema caused by diastolic arrest of the
heart (2, 3).

The incidence of redo open-heart surgeries increa-
ses nowadays. The beating heart operation technique
could be an alternative for conventional surgery tech-
nique in thishigh-risk patient population to reduce the
mortality and morbidity rates. The aim of this prospec-
tive study was to determine the effect of beating heart
technique on mortality and morbidity after redo valve
operations.
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MATERIAL AND METHODS

Fifty-two patients who had redo open-heart surgery
between May 2005 and November 2006 in Türkiye
Yüksek �htisas Hospital were enrolled in this prospecti-
ve study. All patients had a history of open-heart surgery
with median sternotomy. Thirty-two patients who had
redo open-heart surgery with beating heart technique
were included in Group 1 and 20 patients who had redo
open-heart surgery with conventional cardioplegic
myocardial arrest technique were included in Group 2.
Informed consent was taken from all of the patients and
research approval was acquired from the local ethical
committee.

Patients who had any cardiac surgery without me-
dian sternotomy were excluded.

Statistical analysis

All data were recorded as continuous and categor-
ical variables. The SPSS 11. 05 (Statistical Package for
the Social Sciences SPSS Inc., Chicago, IL) for Win-
dows programme was used for statistical analysis of
the data. Student t-test was used to calculate the statis-
tical significance of the variables such as age, ejection
fraction, aortic cross-clamping time, postoperative
drainage volume and chi-square test was used to evalu-
ate the data of the variables gender, functional capac-
ity, preoperative patient condition, cardiac rhythm,
morbidity and mortality.P value lower than 0.05 was
accepted as statistically significant.

Operative technique

All operations were done under general anaesthe-
sia. In Group 1, median sternotomy was done in all of
the patients. CPB was initiated after systemic heparini-
zation with proper dose heparin administration, stan-
dard aortic and unicaval cannulation. In five patients
with ascending aortic aneurysm, arterial cannula was
introduced through right femoral artery. A retrograde
perfusion cannula was introduced through coronary si-
nus to perfuse the heart. The pressure on this retrograde
cannula was monitored and it was used to supply oxy-
genated blood to the heart through a line from the CPB
machine. Jostra HL 20 heart-lung machine was used
for extracorporeal circulation and Dideco D 708 Sim-
plex III oxygenator and systems was used in all of the
cases. All operations were done with non-pulsatile
flow. Patient body temperature was monitored with
rectal heat probe and the body temperature of the pati-
ent maintained between 35–37 °C. Aortic, right pul-
monary vein and apical venting was achieved. In 15
patients, aortic cross-clamp was applied and retrograde

coronary sinus perfusion was initiated. The flow pres-
sure on the retrograde coronary sinus perfusion line
was maintained between 60–90 mmHg and the flow ra-
te was maintained between 300–500 ml/min. In 17 pa-
tients, aortic cross-clamp was not applied and antegra-
de blood supply was achieved by holding the patient in
Trendelenburg’s position so retrograde perfusion was
not utilized in these patients. Intraoperative electrocar-
diography (ECG) monitoring was done to follow the
ischemia of the myocardium. Arterial pressure, blood
oxygen saturation, central venous pressure and urine
output was also monitored. While perfusing the heart
through retrograde cannula, partial oxygen pressure
(pO2) was measured in blood samples taken from the
aortic vent line and coronary sinus perfusion line in ev-
ery 20 minutes. Presence of anaerobic metabolism was
checked by measuring pH and lactate levels in blood
samples taken from the aortic vent line in every 5 min-
utes. Transcranial Doppler ultrasonography (DUSG)
imaging and electroencephalographic monitoring was
done intraoperatively to follow any air embolism of in-
tracranial vessels. Preoperative transoesophageal ec-
hocardiography (TEE) imaging was done in all of the
cases to evaluate the heart valve functionality and
check the residual air bubbles in heart chambers. In po-
stoperative period, transthoracic echocardiography
(TTE) imaging was done to evaluate the myocardial
functions and heart valve functions in all of the cases.

In Group 2, median sternotomy was done in all of
the patients. After standard aortic unicaval cannula-
tion, retrograde coronary sinus cannulation and aortic
vent implantation, CPB was initiated. In two patients,
arterial cannula was introduced through right femoral
artery. Cardiac arrest was achieved with antegrade and
retrograde infusion of cold crystalloid and blood cardi-
oplegia solutions following the aortic XCL. Patient
body temperature was monitored with rectal heat probe
and it was maintained between 28–32 °C. Warm blood
cardioplegia solution was administered before
de-clamping the aorta. Myocardial and valve function
evaluation was done with TTE imaging in all of the pa-
tients in this group.

RESULTS

Preoperative data is presented in Table 1. Functio-
nal capacity (New York Heart Association (NYHA)
Functional Classification) was significantly lower and
number of patients with chronic obstructive lung disea-
se (COLD) was significantly higher in Group 1 when
compared with Group 2 (p = 0.011 and p = 0.003 re-
spectively). There was no significant difference in ot-
her preoperative variables. The initial operations that
the patients had and redo operation types are presented



in Table 2 and 3. Operative data of the groups are
shown in Table 4. Operation, CPB and aortic XCL ti-
mes were significantly higher in Group 2 when compa-
red with Group 1 (p = 0.001, p = 0.003, p = 0.04 respec-
tively). Postoperative data of the patients is presented
in Table 5. Mechanical ventilation, inotropic agent
support and hospitalization times were significantly
higher in Group 2 when compared with Group 1 (p <
0.05). Intensive care unit time was significantly longer
in Group 1 when compared to Group 2 (p < 0.05) Drai-
nage volumes, blood product transfusion volumes, in-

traaortic balloon pump (IABP) support times were not
significantly different between the groups.

DISCUSSION

The incidence of redo operations in heart valve di-
seases was increased in the last decades. As it was pre-
sented in the literature, the need for redo operations af-
ter heart valve reconstructional interventions –especi-
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Table 1. Preoperative data

Group I
(n = 32)

Group II
(n = 20)

P

Age (Mean ± sd) 50 ± 15 47 ± 9 > 0.05

Male 16 12 > 0.05

BMI (Kg/m
2

) (Mean ± sd) 25 ± 5 27 ± 4 > 0.05

BSA (m
2
) (Mean ± sd) 1,7 ± 0,1 1,8 ± 0,1 > 0.05

LVEF (%) (Mean ± sd) 53 ± 10 52 ± 7 > 0.05

SPAP (mmHg) (Mean ± sd) 57 ± 20 51 ± 15 > 0.05

NYHA Class ll/lll/IV 9/14/9 13/6/1 0.011

Diabetes mellitus(n) 6 3 > 0.05

Hypertension(n) 5 3 > 0.05

COLD(n) 8 1 0.003

CVI(n) 2 1 > 0.05

Active Endocarditis(n) 7 4 > 0.05

COLD: Chronic obstructive lung disease, BMI: Body mass in-
dex,BSA: Body surface area, SPAB:Systolic pulmonary arterial
pressure, NYHA: New York Heart Association Classification,
SVI: Cerebrovascular incident, LVEF: Left ventricle ejection
fraction, sd: Standard deviation

Table 2. Distribution of the initial operations

of the patients undergoing redo operations

Initial operations
Group I
(n = 32)

Group II
(n = 20)

MVR(n) 11 6

AVR(n) 3 4

AVR + MVR(n) 4 –

CABG + MVR(n) 1 –

CABG + AVR(n) 1 –

Open mitral valvulotomy(n) 8 6

Atrial septal defect(n) 1 1

Ventricular septal defect(n) 1 –

CABG(n) 2 3

MVR: Mitral valve replacement, CABG: Coronary artery by-
pass graft, AVR: Aortic valve replacement

Table 3. Distribution of the redo operations

Reoperation
Group I
(n = 32)

Group II
(n = 20)

MVR(n) 22 10

AVR(n) 4 4

AVR & MVR 2 –

Thrombectomy of Mechanical

Heart Valve(n)
2 –

AVR + AorticSupracoronary

Graft Implantation
2 3

Benthall procedure – 2

Paravalvular leak repair – 1

MVR: Mitral valve replacement; AVR: Aortic valve replacement

Table 4. Comparison of the operative data

Group I
(n = 32)

Group II
(n = 20)

P value

Operation time 146 ± 52 346 ± 87 0.001

CPB time 83 ± 34 123 ± 56 0.003

XCL time 54 ± 39 84 ± 41 0.04

CPB: Cardiopulmonary bypass; XCL: Aortic cross-klemp

Table 5. Comparison of the postoperative data

Group I Group II P

Mechanical ventilation (hr)

(Mean ± sd)
12 ± 9 33 ± 11 < 0.05

Drainage volume (ml)

(Mean ± sd)
824 ± 478 725 ± 437 > 0.05

Blood product transfusion

volume (ml) (Mean ± sd)
1680 ± 870 1600 ± 820 > 0.05

Inotropic agent administration

time (hr) (Mean ± sd)
22 ± 18 47 ± 32 < 0.05

IABP support(n) 1 1 > 0.05

ICU time (days) (Mean ± sd) 3.5 ± 2.9 2.7 ± 2.2 < 0.05

In-hospital mortality (n) 2 1 > 0.05

Hospitalization time (days) 7.7 ± 5.6 13 ± 12 < 0.05

IABP: Intra-aortic balloon pump; ICU: Intensive care unit; sd:
Standard deviation



ally after mitral and tricuspid valve surgeries- increa-
sed in different rates. This increase might be caused by
the increased mean age of general population, prosthe-
tic heart valve disadvantages as well as the heart valve
repair techniques or surgeon related factors (4).

The mortality and morbidity rates are higher in re-
do open-heart surgeries and they are technically more
challenging according to primary operations. Multiple
factors such as myocardial injuries due to adhesion of
scar tissue on the heart during exploration, pulmonary
hypertension accompanying heart valve dysfunction,
excessive bleeding and blood product transfusions, in-
appropriate myocardial protection increase the morbi-
dity and mortality rates after redo open heart surgeries
(5). Due to improvements in myocardial preservation
techniques, operative mortality risk and postoperative
morbidity rates were decreased (6). Retrograde perfu-
sion of the heart through coronary sinus cannula and
achievement of myocardial preservation was already
presented in the literature (7, 8, 9).

The number of valve operations done with beating
heart technique increased in the last few years. The
blood itself is the most effective myocardial protective
agent despite the improved myocardial preservation
techniques. Cardioplegia techniques inevitably cause
myocardial reperfusion injury. Besides that, myocar-
dial dysfunction after open-heart surgery is a result of
myocardial oedema accumulated in the heart during di-
astolic arrest period. Thus, keeping the heart beating
during the surgery will lessen the myocardial oedema
and improve the postoperative cardiac functions (10).

Due to recent improvements in beating heart coro-
nary bypass and heart valve surgeries, we decided to

utilize these techniques and use them in our operations
with some improvements. Continuous blood perfusion
throughout the surgery reduces the uncontrolled myo-
cardial perfusion risk. In recent studies, the beating he-
art valve surgery was proved a practicable and logical
technique with reasonably positive results (11).

In this study we found that, the morbidity and
mortality rates were lower in the patient group under-
going redo heart valve surgery operated with beating
heart on-pump technique when compared with the pa-
tient group who were operated with conventional tech-
nique in which the heart was arrested with cardioplegic
solutions. In addition, we found that our technique pro-
vided better myocardial preservation and resulted with
better postoperative outcomes especially in the pati-
ents who had impaired myocardial functions.

In conclusion, lower mortality and morbidity ra-
tes, practicability, lower hospitalisation times, lower
costs and improved quality of life after the operations
are the positive results of beating heart valve surgery
technique. Although these encouraging outcomes, we
think that more studies should be conducted including
larger patient series and more centres.
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Cilj: Cilj ove studije bio je da se utvrde efekti ope-
rativnih tehnika na kucaju}em srcu na mortalitet i mor-
biditet nakon operacije zamene valvula.

Materijal i metode: U ovoj prospektivnoj studi-
ji u~estvovalo je 52 pacijenta koji su bili podvrgnuti
operacijama na otvorenom srcu izme|u maja 2005. i
novembra 2006. godine u Türkiye Yüksek �htisas bol-
nici. Svi pacijenti su imali operaciju na otvorenom sr-

cu sa medijalnom sternotomijom. 32 pacijenta, koja
su imala operaciju tehnikom na kucajucem srcu svr-
stani su u grupu 1, dok je 20 pacijenata bilo podvrgnu-
to operaciji sa konvencionalnom kardioplegijskom
metodom zaustavljanja rada srca i svrstani su u grupu
2. Pacijenti koji su imali bilo koju kardiohirursku
operaciju bez medijalne sternotomije su bili isklju~e-
ni iz studije.
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Rezultati: Kod pacijenata u grupi 1, funkcional-
ni kapacitet srca prema NYHA klasifikaciji je bio zna-
~ajno ni`i, a komplikacije hroni~ne opstruktivne bo-
lesti plu}a su bile zna~ajno vi{e u (p = 0,011 i p =
0,003 respektivno). Nije bilo statisti~ki zna~ajne raz-
like izme|u drugih preoperativnih varijabli. Operaci-
ja, kardiopulmonalni bypass kao i vreme klemovanja
aorte su bili statisti~ki zna~ajno vi{i u grupi 2 (p =
0,001, p = 0,003, p = 0,04 respektivno). Mehani~ka
ventilacija, inotropni agensi kao i vreme hospitaliza-
cije je bilo zna~ajno vi{e u grupi 2. (p < 0,05). Vreme

provedeno u jedinici intenzivne nege je bilo stati-
sti~ki zna~ajno du`e u grupi 1. Kada je u pitanju za-
premina drena`e, zapremine elemenata za transfuziju
krvi, vreme provedeno u kori{}enju intra-aortne ba-
lon pumpe nije bilo statisti~ki zna~ajne razlike me|u
grupama.

Zaklju~ak: Operativna tehnika sr~anih zalistaka
kod kucaju}eg srca, ima bolji ishod u pore|enju sa
konvencionalnim tehikama.

Klju~ne re~i: operacije, hirurgija srcanih zalista-
ka, kardioplegija, tehnika kucaju}eg srca.
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Abstract: Introduction: Acute respiratory failure
(ARF) is the most common problem seen in the pre-
term and term infants admitted to neonatal intensive
care units. Etiology is not uniform, and mostly depend
on gestational age. For adequate treatment is certainly
important to recognize and treat underlying disease,
but at the same time, we have to supply adequate respi-
ratory support, tissue perfusion and oxygen deliveries.
For a good outcome we need reliable estimation met-
hod for functional state of respiratory system, as well
as monitoring the effects of treatment. Current assess-
ment ARF is with blood gas, chest X-ray and Oxygena-
tion index (OI). OI is quite aggressive assessment met-
hod for neonates, because it involves arterial blood
sampling. Promoted in recent studies, Oxygen satura-
tion index (OSI) measured by pulse oximetry, attempts
to objectively score respiratory disease with parame-
ters available non-invasively. The aim of our research
is to evaluate correlation between OSI and OI in neona-
tes with ARF requiring mechanical ventilation. Mate-
rial and methods: In a retrospective cohort study 101
neonates were selected, treated at the Department of
intensive therapy and care, Pediatric clinic of Tuzla,
due to ARF requiring mechanical ventilation.

We reviewed data such as gestational age, birth we-
ight, gender, Apgar scores, values of Score for Neonatal
Acute Physiology-Perinatal Extension, all the parameters
from the arterial blood gas analysis, pulse oximetry valu-
es, Oxygenation Index and Oxygenation Saturation In-
dex, that were calculated by the formulas. OSI and OI
were calculated and correlated. Mean values of OSI and
OI correlated with Pearson’s coefficient of 0.76; p <
0.0001 (95% CI = 0.66-0.83). OSI correlated with
SNAP-PE with Pearson’s coefficient of 0.52; p < 0.0001
(95% CI = 0.36-0.65). Comparing the values of OSI bet-
ween patients who died and those who survived, we fo-

und that OSI correlated with the outcome with Spear-
man’s coefficient of -0.47; p < 0.0001 (95% CI = -0.16 -
-0.31). Bland-Altman plot confirmed correlation between
OSI and OI in mean values, identifying discrepancy bet-
ween two indices for extreme values. In conclusion, OSI
correlates significantly with OI in infants with respiratory
failure. This noninvasive method of oxygenation assess-
ment, utilizing pulse oximetry, can be used to assess the
severity of ARF and mortality risk in neonates.

Key words: neonates; respiratory failure; Oxygen-
ation Index; Oxygenation Saturation Index.

INTRODUCTION

Due to the high predisposition to problems with
breathing, acute respiratory failure (ARF) is the most
common reason for admission to Neonatal intensive
care units (NICU). The causes of neonatal respiratory
failure mostly depend on gestational age. In premature
neonates, the most common cause is respiratory dis-
tress syndrome due to surfactant deficiency. Acute re-
spiratory failure in term and near term infants is usually
a result of aspiration syndromes, infections and conge-
nital anomalies, including primary pulmonary hyper-
tension. The pathophysiological sequence is represen-
ted as combination of primary surfactant deficiency
and surfactant inactivation process with various fac-
tors, such as pneumonia, sepsis and asphyxia (1).

In the treatment of respiratory insufficiency it is
very important to recognize and treat the underlying di-
sease. But before that and at the same time, we have to
realize, as soon as possible, adequate respiratory sup-
port and adequate tissue perfusion and oxygen deliver-
ies. Mechanical ventilation in children is still a more
complex area, whose safe and successful application
requires good knowledge of pulmonary physiology
and pathophysiology that is changing with age, and
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ventilation should be designed according to the age,
lung disease characteristics and pathophysiological
process causing respiratory insufficiency. Currently,
there are many options, strategies and modalities, sug-
gesting that we have not created the ideal mode yet,
that would maximally respond to the needs of the child,
expedite recovery with minimal complications (1).

The requirement for a good outcome is a reliable es-
timation method for functional state of respiratory sys-
tem, as well as monitoring the effects of treatment. Neo-
nates with respiratory insufficiency need continuous ex-
pansion pressure to menage appropriate functional resid-
ual volume and capacity. Deterioration and improvement
in the severity of disease and pulmonary functional status
is reflected as a change in need for pressure / volume and
oxygen expressed through the distending pressure or
fraction of inspired oxygen (FiO2) or both. Estimation
method that incorporates these parameters would potenti-
ally help in objective assessment of the severity of the
pulmonary disease. Current assessment of pulmonary di-
sease is with blood gas, chest X-ray and Oxygenation in-
dex (OI). OI has its limitations and resource implications
(2). A noninvasive alternative assessment tool would al-
low clinicians to use it more frequently. Promoted in re-
cent studies, Oxygen saturation index (OSI) attempts to
objectively score respiratory disease with parameters
available with less invasive procedures (3).

Optimizing oxygenation is crucial for neonates on
the intensive treatment. Transcutaneous pulse oximetry is
usually used to assess oxygenation, whereas the Oxygen-
ation Index, one of the respiratory indices, is used to cate-
gorize the severity of oxygenation failure and pulmonary
status of neonates requiring mechanical ventilation (2, 3).
Respiratory indices are preferred over pulse oximetry in
categorizing the severity of illness and have been used in
many neonatal trials (4, 5, 6, 7). Traditional respiratory
indices, including OI, require indwelling arterial lines,
which in turn is associated with multiple complications
(4). In order to avoid complications related to invasively
obtained respiratory indices, some of noninvasively obta-
ined indices of oxygenation failure and pulmonary status
have been proposed in recent studies (3-7), such as the
Oxygenation Saturation Index that has been used as a
substitute to OI (3, 4). In our study we sought to determi-
ne the relation between OSI and OI in intubated, critically
ill neontes. Our primary objective was to evaluate if the
Oxygen saturation index correlates with Oxygenation in-
dex in neonates with respiratory failure requiring mecha-
nical ventilation support.

PATIENTS AND METHODS

Our study was retrospective and was conducted at
the Department of intensive therapy and care, Pediatric
clinic of University Clinical Center of Tuzla and inclu-

ded patients treated during the one-year period (from
January 2017 through December 2017). Our including
criteria were: neonatal age, involve term and preterm
neonates, admited to the NICU, because of respiratory
failure requiring mechanical ventilation and had an
ABG available for review. We analyzed medical re-
cords of all consecutive neonates who were admitted to
the NICU during the one-year period, and from total of
332 patients we selected those who were appropriate
for the study, and thus extracted the final sample out of
101 neonates. We reviewed data such as gestational
age (GA), birth weight (BW), gender, Apgar scores at
the first and fifth minutes. We also reviewed values of
Score for Neonatal Acute Physiology-Perinatal Exten-
sion (SNAP-PE), as already been measured for each in-
dividual neonate, received in the NICU, next all the pa-
rameters from the arterial blood gas (ABG) analysis,
next Oxygenation Index (OI) calculated by the formu-
la, and next Oxygenation Saturation Index (OSI), also
calculated according to its own formula. Characteris-
tics of the patients are shown in Table 1. For each selec-
ted participant only one blood gas was evaluated. Oxy-
gen saturation (SaO2) was noted on the ABG analysis
and by transcutaneous pulse oximetry recorded in the
List of respiratory parameters,which is an integral part
of medical records for each patient treated in our De-
partment, and also includes recorded data about the set
respiratory parameters continuously for a period of
mechanical ventilation (Flow, Fraction of inspired ox-
ygen (FiO2), Peak inspiratory pressure (PIP), Positive
end-expiratory pressure (PEEP), Mean Airway Pressu-
re (MAP), inspiratory time (IE), expiratory time (ET),
respiratory rate (spontaneous and given), pulse rate,
pulse oximetry, ABG parameter). In our institution for
ABG monitoring for neonates who require respiratory
support, we attempt to get an ABG on admission and
blood test sample in these cases is taken from umbilical
arterial catheter or a peripheral arterial line or by arte-
rial puncture. The OI was calculated according to the
following formula: value of Fraction of inspired oxy-
gen multiplied by value of Mean airway pressure divi-
ded by value of arterial partial pressure of oxygen
(FiO2 × MAP/ PaO2 (3). OSI were calculated according
to formula: value of Fraction of inspired oxygen multi-
plied by value of Mean airway pressure divided by va-
lue of peripheral capillary oxygen saturation (FiO2 ×
MAP/SpO2 (3). OSI and OI, according to the above
formulas, were calculated, and subsequently, were cor-
related mutually. We did not stratify the patients accor-
ding to gestational age. The study was approved by the
institutional review board (Ethics Committee of the In-
stitution). Statistical analysis used by the standard met-
hods of descriptive statistics. The significance of diffe-
rences between samples was tested using parametric



and nonparametric tests of significance and methods of
linear correlation, using a statistical program Arcus
QuicStat and Systat software.

RESULTS

During 2017, 462 children were treated at the In-
tensive Care Unit, including 332 neonates, 150 term
and 182 preterm infants. 148 children were treated
with mechanical ventilation, including 101 neonates,
who are involved in the study.

A total of 101 patients were analyzed, 51 (50.5%)
male and 50 (49.5%) female, 25 term and 76 preterm.
Most infants, 64 (63.3%), were admitted to the NICU
in the first day of life. The average age of the patients at
the time of admission was 1 day,with the interquartile
range of 1-3 days, and with a minimum of 1 hour and a
maximum of 14 days. Gestational age ranged around
the average of 36 weeks, with the interquartile range
32-36 weeks, and with a minimum of 26 and maximum
of 41 weeks. Descriptive characteristics of the patients
are shown in Table 1.

Regarding the outcome, 87 neonates (86.1%) sur-
vived, and 14 neonates (13.8%) died, i.e. 11 premature
and 3 term infants. The median for the full length of in-
tensive treatment was 8 days, with interquartile range
5-13 days, and with a minimum of 2 and maximum of
50 days. There were no significant differences in the
length of treatment between survivors and nonsurvi-
vors (Mann-Whitney, Z = -1.74, p = 0.083).

In all of neonates with respiratory failure pulmo-
nary gas exchange was variously impaired with esti-
mation parameters as presented in Table 2.

The aim of this study was to investigate if the Oxy-
gen saturation index (OSI) correlates with Oxygena-
tion index (OI) in neonates with respiratory failure re-
quiring mechanical ventilation support. We compared
these two indices and we found linear correlation betwe-
en Mean values of OSI and OI in our sample with Pear-
son’s correlation coefficient of 0.76; and p < 0.0001
(95%CI = 0.66-0.83) as shown in the Figure 1.

In order to evaluate OSI as assessment tools in ne-
onates, we compared results of OSI with the values of
SNAP-PE scores for each patient and we found that
OSI correlated with SNAP-PE score with Pearson’s
correlation coefficient of 0.52; and p < 0.0001 (95%CI
= 0.36-0.65).

We also compared the values of OSI between pa-
tients who died and those who survived and we found
that OSI correlated with the outcome with Spearman’s
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Parameter Meian
Mini-

mum

Maxi-

mum

Oxygenation index (OI) 15.3 3.6 58.3

Mean alveolar pressure (MAP) 8.0 6.0 12.0

Fraction of inspired oxygen (FiO2) 50.0 21.0 100.0

Arterial oxygen partial pressure (PaO2) 48.6 22.3 58.4

Arterial oxygen saturation (SaO2) 84.8 48.2 94.0

Pulse oxymetri saturation (SaO2) 94.0 78.0 100.0

PaO2/FiO2 80.3 21.5 187.5

Oxygenation saturation index (OSI) 7.3 2.9 11.9

X ± SD Minimum Maximum

Birth weight (grams) 2407.7 ± 923.9 590.0 4450.0

Birth length(centimeters) 47.3 ± 6.6 28.0 59.0

SNAP-PE score 34.8 ± 8.6 5 86

Median Interquartile range Minimum Maximum

Apgar score 1
th

minute 7 5-8 0 9

Apgar score 5
th

minute 8 7-9 1 9

Gestational age (weeks) 36 32-36 26 41

Postnatal age (days) 1 1-3 1 14

Gender (Number) Male / female 51/50

Delivery characteristics n %

Caesarean section 42 41.6

Multiple births 23 22.7

Inborn 61 60.4

Outborn 40 39.6

X ± SD – Mean ± standard deviation

Table 1. Clinical characteristics of analyzed neonates and deliveries

Table 2. Respiratory indices of analyzed neonates

with respiratory failure



correlation coefficient of -0.47; and p < 0.0001 (95%CI
= -0.16- -0.31).

In addition we tested correlation between OSI and
OI with the Bland–Altman plot as shown in the Figure
2. Bland-Altman plot shows the compatibility of two
indices. According to the chart, the two indices are
agreed in mean values, but there was disagreement in
the extreme values and tendency to drop OSI in rela-
tion to IO at lower values, or to excess the value of OSI
in relation to IO in the upper values. It means that OSI
can be considered reliable in the average values for the
parameters of assessment, but it is not highly reliable
for limit values.

DISCUSSION

Hypoxic respiratory failure (HRF) can be defined
as a relative deficiency of oxygen, often associated
with insufficient ventilation. This deficiency can be re-
flected by progressive respiratory and metabolic acido-
sis and remains a persistent challenge in the manage-
ment of some neonates. HRF accompany common re-

spiratory diseases in neonates such as aspiration syn-
drome, pneumonia, respiratory distress syndrome
(RDS), and congenital diaphragmatic hernia (2). Over-
all incidence of HRF in neonates, as measured by the
overall rate of mechanical ventilation, is 18 per 1000 li-
ve births. This rate is 100-fold greater in very low bir-
thweight infants and is also greater in males. Overall
mortality rates ranged from approximately 10% to
15%. (8). In Bosnia and Herzegovina, HRF is a leading
cause of neonatal mortality and is responsible for ne-
arly 90 neonatal deaths each year, including preterm
neonates (9).

HRF is a clinical problem that occurs in many dif-
ferent settings, including wide spectrum of diseases.
Our sample of 101 neonates constitutes heterogeneous
groups of gestational age, lung maturity, as well as of
the underlying disease processes and postnatal inter-
ventions. The problem sometimes involves only one
area of dysfunction, but most commonly several types
of dysfunction are mixed in pathophysiology, includ-
ing the effect of our treatment. Therefore, clinicians
should continually reassess the underlying pathophysi-
ology and adjust treatment accordingly (10).

In fact, the main task in HRF treatment is the best
possible oxygenation for all tissues, in order to prevent
and avoid hypoxemia. This is achieved through mec-
hanical ventilation, often with the use of high concen-
trations of oxygen, which is almost inevitable. Howe-
ver, we must not cross the border when the damage out-
weighs the benefit in light of the fact that exposure to
hyperoxia may result in opposite effect and cause com-
plications. So, with equal care, we must avoid both
hypoxia and hyperoxia in the treatment of critically ill
neonates with respiratory insufficiency (2). Hypoxia
causes pulmonary vasoconstriction, normoxia results
in pulmonary vasodilation, but hyperoxia does not lead
to additional vasodilation.

The evaluation of the hypoxic infant is one of the
most common problems for the pediatric clinician. The
optimal PaO2 in the management of HRF is not clear.
Some recent findings suggest that gentle ventilation
with avoidance of hyperoxia and hyperventilation re-
sults in good outcomes in neonates with respiratory fai-
lure (1).

Respiratory indices including oxygenation index
(OI), mean airway pressure (MAP), FiO2, PaO2, arterial
oxygen saturation (SaO2) and PaO2/FiO2 values, have
been used mostly in recent studies investigating neona-
tes with HRF (2, 3, 4). These values were carried out
using arterial blood gas values. For instance, Serdar et
al (2) evaluate early outcomes of surfactant treatment
in term neonates with HRF using exactly such indices.

The use of the PaO2/FiO2 ratio and OI to assess
HRF is limited exclusively to the arterial sampling
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Figure 1. Linear correlation between Oxygenation

Saturation Index (OSI) and Oxygenation Index (OI)

Figure 2. Bland-Altman plot for Oxygenation

Saturation Index (OSI) and Oxygenation Index (OI)



ABG. In neonates, in whom we perform a maximum
saving approach to diagnostic procedures, ABG and
complementary noninvasive monitoring techniques,
provide information essential for clinician assessment,
therapeutic decisions, even predicting the outcomes
(6). Rapid changes in physiology, difficult access to the
sampling site, and small total blood volume, represent
special challenges (7). With the advancements in pulse
oximetry in recent years, this noninvasive measure of
systemic oxygenation has become the fifth vital sign
(7), and has likely led to the decrease in arterial blood
gas measurements. The results of this study demonstra-
te that noninvasive methods of oxygenation assess-
ment, utilizing pulse oximetry as a substitute for PaO2,
can be calculated and used as a substitute for assess-
ment of respiratory failure in neonates.

Oxygen saturation as measured by pulse oximetry
(SpO2)/fraction of inspired oxygen (FiO2) has demon-
strated to be an adequate marker for lung disease sever-
ity in children under mechanical ventilation (3, 4). Lo-
bete et al. (3) sought to validate the utility of SpO2/FiO2

ratio in a population of critically ill children under mec-
hanical ventilation, noninvasive ventilation support, and
breathing spontaneously. They conclude that SpO2/FiO2

ratio is an adequate noninvasive surrogate marker for
PaO2/FiO2 ratio. They suggest SpO2/FiO2 ratio may be
an ideal noninvasive marker for patients with acute
hypoxemic respiratory failure. Khemani et al. (7) so-
ught to validate the comparability of SpO2/FiO2 to
PaO2/FiO2 and OSI to OI in children. They have found
that noninvasive indices are a good substitute severity
markers in children with respiratory failure specifi-
cally for SpO2 between 80% and 97%.

The aim of our study was to investigate if OSI corre-
lates with OI in neonates with respiratory failure requir-
ing mechanical ventilation support.We compared these
two indices and we found linear correlation between
mean values of OSI and OI in our sample with Pearson’s
correlation coefficient of 0.76; and p < 0.0001 (95%CI =
0.66-0.83). Mean values of both indices in our study sho-
wed a significant correlation,which is consistent with re-
ports of Khemani et al. (7) that also highlight conformity
of two indices for SpO2 between 80% and 97%.

We tested the correlation between OSI and OI with
the Bland–Altman plot, showing the two indices were
agreed in mean values, but there was disagreement in the
extreme values and tendency to drop OSI in relation to OI
at lower values, or to excess the value of OSI in relation to
OI in the upper values. It means that OSI can be conside-
red reliable in average values for the parameters of asses-
sment, but it is not highly reliable for limit values. Other
similar noninvasive indices, also show better compliance
and strongest association with the OI for neonates ranking
SpO2 between 88% and 94% as Iyerand Mhanna report (5).

In order to evaluate OSI as assessment tools in neo-
nates, we compared results of OSI with the values of
SNAP-PE scores for each patient and we foundthat OSI
correlated with SNAP-PE score with Pearson’s correla-
tion coefficient of 0.52; and p < 0.0001 (95%CI =
0.36-0.65). We also compared the values of OSI betwe-
en patients who died and those who survived and we fo-
und that OSI correlated with the outcome with Spear-
man’s correlation coefficient of -0.47; and p < 0.0001
(95%CI = -0.16- -0.31). Ghuman et al. (6) investigated
the relationship between markers of oxygenation,
PaO2/FIO2 ratio, SpO2/FIO2 ratio, OI, and OSI, and
mortality in children with acute hypoxemic respiratory
failure. They conclude that in pediatric acute hypoxe-
mic respiratory failure, easily obtainable pulmonary
specific markers for severityof disease (SpO2/FIO2 ra-
tio and OSI) may be useful for the early identification
of children at high risk of death.

There are some limitations to our study. Firstly,
this was a retrospective study. A prospective study of
data collected, with close attention to the variance of
the pulse oximeter and the exact timing of the arterial
blood gas measurement with the recording of the SpO2,
is required in future validation studies of these measu-
res. Another limitation is that, again due to the use of
SpO2 data due to reliability report in the conduct of lar-
ge-scale clinical trials. Thirdly, the oxygen-hemoglo-
bin dissociation curve and thus the relationship betwe-
en PaO2 and SpO2, are known to be affected by a vari-
ety of variables, including pH, temperature, PaCO2,
and concentration of 2,3 diphosphoglycerate (1). Com-
pared to the other models, OSI would be the preferable
method, as it has the advantage of including the Paw
and also utilizing the noninvasive measure of oxygena-
tion (SpO2). Although these values require validation
in a prospective trial, utilizing this new criterion clini-
cally has the potential to allow more accurate diagnosis
of respiratory failure in neonates.

CONCLUSION

OSI correlates significantly with OI in critically ill
neonates with respiratory failure. This noninvasive
method may be used to assess the severity of hypoxic
respiratory failure and mortality risk in neonates with-
out arterial access. These results additionally confirm
that noninvasive oxygenation assessment method, uti-
lizing pulse oximetry as a substitute for invasively ob-
tained value of partial pressure of oxygen through the
arterial puncture, can be calculated and used as a sub-
stitute for assessment of respiratory failure in neonates.

Abbreviations:

ABG — Arterial blood gas
ARF — Acute respiratory failure
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BW — Birth weight
ET — Expiratory time
FiO2 — Fraction of inspired oxygen
GA — Gestational age
HRF — Hypoxic respiratory failure
IT — Inspiratory time
MAP — Mean Airway Pressure
NICU — Neonatal intensice care unit
OI — Oxygenation index
OSI — Oxygenation saturation index
Paw — airway pressure
PaO2 — arterial partial pressure of oxygen
PEEP — Positive end-expiratory pressure
PIP — Peak inspiratory pressure

RDS — Respiratory distress syndrome
SaO2 — Oxygen saturation
SNAP-PE — Score for Neonatal Acute Physiol-
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SpO2 — peripheral capillary oxygen saturation
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OKSIGENACIJSKI SATURACIJSKI INDEKS U PROCENI

RESPIRATORNE INSUFICIJENCIJE NOVORO\EN^ADI
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Uvod: Akutna respiratorna insuficijencija (ARI)
je naj~e{}i problem koji se sre}e u neonatalnoj jedinici
intenzivne nege. Etiologija nije uniformna i uglavnom
zavisi od gestacijske starosti. Za adekvatan tretman je
svakako va`no prepoznati i le~iti osnovnu bolest, ali
istovremeno moramo snabdeti odgovaraju}u respira-
tornu podr{ku, perfuziju tkiva i isporuku kiseonika. Za
dobar ishod potreban je pouzdan metod procene funk-
cionalnog stanja respiratornog sistema, kao i pra}enje
efekata tretmana. Prema va`e}im na~elima te`ina ARI
procenjuje se na osnovu nalaza gasnih analiza, radio-
grafije plu}a i Oksigenacijskog ndeksa (OI). OI je pri-
li~no agresivan metod procene novoro|en~adi, jer
uklju~uje uzimanje uzoraka arterijske krvi. Respirator-
ni indeks promovisan u najnovijim studijama pod nazi-
vom Oksigenacijski saturacijski indeks (OSI) daje mo-
gu}nost objektivne procene respiratorne bolesti pomo-
}u neinvazivne pulsne oksimetrije. Cilj na{eg istra`i-
vanja bila je procena korelacije izme|u OSI i OI kod
novoro|en~adi sa ARI na mehani~koj ventilaciji. Ma-
terijal i metode: U retrospektivnoj kohortnoj studiji
odabrano je 101 novoro|en~e, le~eno u Odseku za in-
tenzivnu terapiju i negu Klinike za de~ije bolesti u Tu-
zli koji su zbog ARI zahtevali mehani~ku ventilaciju.

Analizirani su klini~ki podaci kao {to su: gestacijska
dob, poro|ajna te`ina, Apgar skor, bodovna vrednost
procene te`ine bolesti novoro|en~adi (SNAP-PE), aci-
dobazni status, Oksigenacijski indeks i Oksigenacijski
saturacijski indeks, koji su izra~unati i potom me|u-
sobno korelirani. Srednje vrednosti OSI i OI korelirale
su sa Pearsonovim koeficijentom od 0,76; p < 0,0001
(95% CI = 0,66-0,83), a OSI je korelirao sa SNAP-PE
sa Pearsonovim koeficijentom od 0,52; p < 0,0001
(95% CI = 0,36-0,65). Porede}i vrednosti OSI me|u
pacijentima koji su umrli i koji su pre`iveli, utvrdili
smo da je OSI korelirao sa ishodom sa Spearmanovim
koeficijenta -0,47; p < 0,0001 (95% CI = -0,16 - -0,31).
Bland-Altman metoda potvrdila je korelaciju izme|u
OSI i OI u srednjim vrednostima, identifikuju}i neusa-
gla{enost izme|u dva respiratorna indeksa za ekstrem-
ne vrednosti. U zaklju~ku, OSI zna~ajno korelira sa
OI kod novoro|en~adi sa respiratornom insuficijenci-
jom. Ovaj neinvazivni metod procene oksigenacije,
baziran na pulsnoj oksimetriji, mo`e se koristiti za pro-
cenu te`ine ARI i rizika smrtnosti kod novoro|en~adi.

Klju~ne re~i: novoro|en~e; respiratorna insufici-
jencija; Oksigenacijski indeks, Oksigenacijski satura-
cijski indeks.
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Abstract: Objective: To determine the efficacy of
clomiphene citrate (CC) in preventing luteinizing hor-
mone (LH) surge without adding gonadotropin releas-
ing hormone (GnRH) antagonist or GnRH agonist in
stimulated first fresh intracytoplasmic sperm injection
cycle by evaluating the outcome of oocytes and em-
bryo quality. Design: Registry cohort study. Settings:
Fertility Clinic Registry at Hospital University Kebang-
saan Malaysia. Patients: A total of 235 fresh stimula-
ted ICSI cycle for patients aged 18-40 years old using
clomiphene citrate plus gonadotropin (n = 117) and
GnRH antagonist plus gonadotropin (n = 118) were
studied. Intervention: Comparing two different ovar-
ian stimulation protocol. Main outcome measure(s):
Social economical demographic, ovarian stimulation
response and laboratory outcome. Fertilization rate as
our primary outcome and our secondary outcome were
oocyte retrieval rate, mature oocyte rate and top quality
embryo rate. Result(s):There were no difference in the
demographic and hormonal characteristic of the study
groups. The primary outcome of fertilization rate has
significant difference with p value of 0.003; 73.2% for
CC group and 64.2% for GnRH antagonist group. The
secondary outcome of OR rate (78.4% ± 17.6% VS
80.3% ± 13.4%, p = 0.368), mature oocyte rate (85.2%
± 19.0 VS 81.7% ± 16.7%, p = 0.130) and top quality
embryo rate (79.4% ± 24.2% VS 74.9% ± 22.9%, p =
0.178) were comparable between both groups. There
were significant difference between the endometrial
thickness on the day of trigger and OHSS risk among

both groups (8.5 mm ± 1.0 mm VS 9.4 mm ± 1.1 mm, p
< 0.001 and 12.8% VS 44.1% respectively).

Discussion: Minimal stimulation protocol with CC
and gonadotropin may be the answer to many infertile
couples in need of IVF and yet having financial situation
deterring them in attempting IVF treatment. GnRH an-
tagonist could be safely replaced by CC by extending to
10 days as this protocol gives better primary outcome
and comparable secondary outcomes with less OHSS.
CC is recognized to induce thinning of endometrial lin-
ing and thus, may impair embryo implantation. Howe-
ver, with advancement of the vitrification system and
higher success rate in frozen-thaw embryo transfer wor-
ldwide provides an excellent solution for this issue.

Key words: Clomiphene citrate, minimal stimulation,
GnRH antagonist, premature LH surge, low cost IVF.

INTRODUCTION

Controlled ovarian stimulation (COS) is an impor-
tant component in IVF in order to yield optimum number
of oocytes with the aim of achieving the best pregnancy
outcome (1). There are various protocol that were created
to assist patient to conceive without compromising the
outcome, such as cycle cancellation due to premature
ovulation secondary to LH surge and unwanted compli-
cation such as ovarian hyperstimulation syndrome
(OHSS). This maximum ovarian stimulation has been
challenged by International Society for Mild Approaches
in Assisted Reproduction (ISMAAR) in which minimal
stimulation provides a simple, safe, cheap and less injec-
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tion and stimulation days for patients undergoing ICSI (1,
2, 3). It has become a popular for patients with good prog-
nosis, poor responders and women of advanced age as an
alternative to conventional protocol (1, 4, 5).

Premature LH surge during ovarian stimulation
has become the main concern for clinicians (6) as it
would lead to poor quality of oocyte, poor fertilization
and cycle cancellation. The incidence of LH surge was
reported to be as high as 15-30% (6) leading to cycle
cancellation which is unacceptable to the patients and
clinicians. This lead to the role of adding GnRH antag-
onist or GnRH agonist protocol in IVF to prevent LH
surge. Agonist protocol has become less popular as it
required more injection and prolonged stimulation
which was considered unfriendly to the patients. More
than 60% of our ICSI patients undergoing ovarian sti-
mulation using antagonist protocol and the rest were
by natural or long agonist protocol for the past 10
years. This explained the reason of using GnRH antag-
onist protocol as a control in our study.

Clomiphene citrate (anti-estrogen) is used com-
monly in minimal stimulation protocol as an ovarian sti-
mulation agent. It has a role acting as anti-estrogen block-
ing the negative feedback to hypothalamus pituitary axis
in returns stimulating FSH to produce more follicle (7).
Co-administration of CC and gonadotrophin is to reduce
the dose requirement of gonadotrophin particularly for
patient that prefer less injection. Many authors suggested
the need of adding GnRH antagonist in preventing LH
surge if CC was used in ovulation stimulation protocol
(8) as it has showed to have higher cancellation rate due
to LH surge. Extended use of CC till the day of trigger has
been advocated recently as CC has its anti-estrogenic ef-
fect to block spontaneous LH surge replacing GnRH an-
tagonist or GnRH agonist agents. Al-Inany (9) has pro-
ved the efficacy of CC from their research published in
2010 but in IUI patients. It was then further studied by
Bhandari S (7) on IVF patients that the fertilization rate
using this protocol was as high as 76.1% and it was a via-
ble option without additional use of antagonists. But the
study design was not a comparison study to show the ef-
fectiveness of CC to replace GnRH antagonist agent.
Many recent studies showed acceptable cancellation rate
for this protocol using CC (8.57%) which is lower than
the standard rate (7). Using CC with gonadotrophin witho-
ut adding GnRH antagonist was promising (8, 9, 10) as it
was claimed to be user friendly with less injection, less go-
nadotrophin requirement and less cost burden to patients.

AIM

CC has been used since last few decades in our cen-
ter as ovarian stimulation agents in ICSI cycle. One of the
advantage of using CC in ICSI is that it could reduce the
usage and total cost of gonadotropin as we are movingly

slowly towards minimal stimulation protocol. Recently
we have extended it’s used to 10 days and we hypothesize
that CC is as effective as GnRH antagonist in preventing
LH surge by looking at the laboratory outcome of the
oocyte and embryo. Fertilization rate is our primary out-
come and our secondary outcome were oocyte retrieval
(OR) rate, mature oocyte rate and top quality embryo ra-
te. Poor oocyte and embryo quality and less number of
fertilized embryo is best reflecting the evidence of LH
surge without the need of checking LH level in blood or
urine. We do not study on pregnancy outcome as there are
various confounding factors affecting the outcome partic-
ularly the causes if infertility.

MATERIALS AND METHODS

Patient selection

This was a retrospective study evaluating the effi-
cacy of clomiphene citrate in comparison with the con-
ventional GnRH antagonist protocol in preventing LH
surge among patients aged 18-40 years old undergoing
ICSI in our MAC clinic at University Kebangsaan Ma-
laysia (partially funded hospital) between January
2016 and December 2017. The data was retrieved via
medical records kept at MAC Fertility Clinic Registry.
The exclusion criteria were 1) poor ovarian reserve (ei-
ther FSH > 10 iu/L or AMH < 5.4 pmol/L); 2) azoo-
spermia patients; 3) Large ovarian cyst > 3 cm, 4) pre-
vious failed IVF cycle; 5) BMI >30.0.

The women were stimulated using mild stimula-
tion protocol with CC 50mg two tablet a day commen-
ced since day one of menses. Gonadotropin with re-
combinant FSH (Gonal-F, Puregon) or hMG (Meno-
pur) were added from day four of menstrual cycle on-
wards. The starting dose of gonadotropin was depend-
ent on the age and causes of infertility. CC would be
extended till day 10 of menstrual cycle. Transvaginal
scan would be performed on day 8 or day 10 and scan
would be repeated every 2 to 3 days according to the

Figure 1. Ovarian stimulation protocol



ovarian response. Gonadotropin would be continue be-
yond day 10 till the leading follicle reaching �18 mm.
Final oocyte maturation was achieved by human chori-
onic gonadotropin (HCG) with either subcutaneous
pregnyl 10,000 iu or Ovidrel 0.25 mg.

For conventional controlled ovarian stimulation us-
ing GnRH antagonist protocol, patients would be stimu-
lated with recombinant FSH (Gonal-F, Puregon) or hMG
(Menopur) from day 2 or day 3 of cycle. Transvaginal
scan would be performed on day 8 of cycle and repeated
every 2 to 3 days depending on the response. GnRH anta-
gonist agent (Cetrotide or orgalutran 0.25 mg) was added
when the leading follicle reaching 14 mm (flexible proto-
col) in diameter and continued till triggering day with sin-
gle dose HCG as mentioned earlier.

TVOR was performed 32-36 hours following
HCG administration under sedation at day care theatre.
Patient would be excluded if unexpected poor ovarian
response or premature ruptured of follicle during the
TVOR day. Serum E2, P4 and LH were not routinely
performed during the ovarian stimulation in our centre.

ICSI

We performed ICSI for all the cases as these were
partially funded program to ensure higher fertilization rate
than conventional IVF. Embryo transferred was performed
under ultrasound guided. One to two day 5-6 blastocyst
was transferred in CC group and two to three day 3 cleava-
ge embryo was transferred in control group. Luteal phase
support was given based on different clinician and cases.

Study outcomes

We extracted data from the medical records on patient
demographic, type of protocol, stimulation parameter and
the laboratory outcome. Oocyte atresia, poor quality of
oocyte and failure of fertilization was a consequences of
premature LH surge. The indirect method to measure the
evidence of LH surge was by study on the laboratory out-
come as we do not perform blood or urine LH test for pati-
ents as the blood test result would release by few days after
the blood taking. The study primary outcome was on fertil-
ization rate and the secondary outcome included oocyte re-
trieval rate, mature oocyte rate and top quality embryo rate.
OHSS risk was studied if the number of follicle during
TVOR reaching � 15. Top quality was defined by Veeck’s
criteria for cleavage embryo day 3 and Gardner and Scho-
olcraft (1999) criteria for blastocyst day 5-6 blastocyst.
The study was approved by ethical committee with
NMMR-18-44-39835 S1 and FF-2018-164.

Statistical analysis

Descriptive analysis would be conducted for all
variable. Appropriate cut off point would be obtained

based on mean ± standard deviation (SD). Independent
t test would be use to see the association between the
demographic of the study group including age, baseli-
ne FSH level before starting treatment, total dosage
and injectionof gonadotropin and total stimulation
days. OR rate, mature oocyte rate, fertilization rate and
top quality embryo rate were compared among the two
stimulation protocol with independent t test. Chi squa-
re test would be use for comparison between the 2 gro-
ups with type of infertility and the risk of developing
OHSS. Binary regression is conducted to analyze the
causes of infertility for the dependent variable. Statisti-
cal significant would be set when p value is less than
0.05 using SPSS software 22 version.

RESULTS

In 2016-2017, there were total of 532 fresh stimu-
lated ICSI cycle conducted in my centre. Among them,
382 (71.8%) cases using these two ovarian stimulation
protocol. Fertilization rate was highly dependent on
the quality of the oocyte and sperm, hence we decided to
exclude patients with female age >40 years old, poor
ovarian reserve (FSH > 10 iu/mL or AMH < 5.4 pmol/L)
and azoospermia patients. We included total of 235 pa-
tients with complete data that underwent first and fresh
stimulated ICSI cycle (no history of failed IVF) with
CC plus gonadotropin protocol (n = 117) and GnRH
antagonist protocol (n = 118).

The demographic and hormonal characteristic of
study groups was shown in Table 1. There were no signif-
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Table 1. Demographic and hormonal

characteristic of study groups

CC group

(n = 117)

GnRH Antagonist

group (control)

(n = 118)

P value

Age (years)* 34.3 ± 3.2 34.6 ± 3.4 0.497

Type of infertility®

Primary

Secondary

82 (70.1%)

35 (29.9%)

92 (78.0%)

26 (22.0%)

0.168

Causes of infertility�

Male

Tubal

PCOS

Endometriosis

Others

Unexplained

22 (18.8%)

22 (18.8%)

10 (8.5%)

17 (14.5%)

15 (12.8%)

31 (26.5%)

20 (16.9%)

14 (16.9%)

10 (8.5%)

18 (15.3%)

22 (18.6%)

28 (23.7%)

0.711

0.711

0.984

0.876

0.220

0.625

Baseline FSH

(miu/ml)*

5.65 ± 1.51 5.33 ± 1.52 0.103

FSH: follicle stimulating hormone

*expressed as mean + SD and p value was calculated by the student t test

� expresses in n (%) and p value was calculated by binary logistic regression

® expresses in n (%) and p value was calculated by chi square test



icant difference among both protocol in age, type of infer-
tility, causes of infertility and the baseline FSH level.

Total gonadotropin dosage, total days of gonado-
tropin injection and OHSS risk were significant differ-
ence in CC group (Table 2). The total days of ovarian
stimulation among two groups was not significant dif-
ference similar with standard protocol. Our study sho-
wed significant difference of endometrial thickness
among both groups (8.5 mm ± 1.0 mm VS 9.4 mm ±
1.1 mm, p < 0.001).

Our primary outcome as in fertilization rate were
significant difference with p value 0.003. Fertilization
rate for CC group was 73.2% and GnRH-antagonist
group was 64.2%. However the secondary outcome for
our study for OR rate (78.4% ± 17.6% VS 80.3% ±
13.4%, p = 0.368), mature oocyte rate (85.2% ± 19.0%
VS 81.7% ± 16.7%, p = 0.130) and top quality embryo
rate (79.4% ± 24.2% VS 74.9% ± 22.9%, p = 0.178)
were comparable among those two protocol.

DISCUSSION

CC is commonly used as an ovarian stimulation
medication in intrauterine insemination (IUI) as the
principle of management is targeting monofollicular sti-
mulation unlike COS IVF-ICSI aiming for eight to twel-
ve follicles in one cycle. The reason behind was not all
follicles contain mature oocyte and the ultimate number
of surviving embryo reaching cleavage or blastocyst
stage would be lesser than the number of follicles seen
during triggering day depending. Clinician would feel
much comfortable getting more oocyte assuming that it
is rather safe to keep the number of top quality embryo
in optimum number to avoid cycle cancellation.

CC has been used in IVF-ICSI as minimal stimula-
tion protocol particularly in high responder patients as
these are the patients at risk of OHSS. The usage on CC
in minimal stimulation has been commonly seen in pati-
ent with premature ovarian insufficiency with low an-
ti-Mullerian hormone. Various studies have shown that
natural or minimal stimulation protocol is more cost ef-
fective than COS as the ovarian reserved is markedly re-
duced. It is well known that increasing dosage of gonad-
otropin to maximum dose seems pointless to change the
fact that only few number of primordial follicle that wo-
uld be stimulated in each menstrual cycle. Unlike those
normo-responsive patients in which 15-20 primordial
follicle would be stimulated in each menstrual cycle.
Gonadotropin is used to stimulate these follicles in order
to get reasonable number of oocytes. COS has various
complications include overstimulation leading to un-
wanted complications such as OHSS.

Our CC group were considered as minimal stimu-
lation protocol as gonadotropin injection was started
slightly later on day 4 of cycle where the peak of FSH
was about to drop on this day. On the other hand, con-
trol group using GnRH antagonist as the pituitary
down regulation agents had the gonadotropin injection
started from day 2 to 3 onwards. This is consistent with
other study(1-5, 11, 12) result in which the total gonad-
otropin dosage in ICSI cycle and total days of gonado-
tropin injection were significant lesser than the control
group. This study protocol give various benefit to pati-
ents include less pain due to lesser subcutaneous injec-
tion of gonadotropin and acceptable cost for one IVF
cycle. It is considered more user friendly particularly
for those with needle phobic patients. Stimulated ICSI
is costly due to expensive medications including injec-
table gonadotropin for ovarian stimulation, HCG or
GnRH agonist trigger and prolonged luteal phase sup-
port with progesterone (intramuscular or vaginally) till
7-12 week of gestation if patient conceived. Replacing
the GnRH antagonist by extending CC usage could
further reduce the cost in ovarian stimulation agents as
GnRH antagonist is rather costly compared to oral CC
(Cetrorelix, Serono: $83.94 USD/vial; CC: $1.35
USD/tablet). In general, total dosage of GnRH antago-
nist is usually 5-6 vial per cycle (one vial 0.25 mg) and
our total CC dosage is 1000 mg (one tablet 50 mg). It
was very obvious that CC has added benefit as cheaper
compared to GnRH antagonist agent (total amount of
Cetrorelix: $419.7 USD-$ 503.6 USD VS CC: $27
USD). Our study has proved that it is more cost effecti-
ve than conventional COS with antagonist protocol
and we believed that it is suitable to be used particu-
larly in financial constraint patients or funded hospital.
This would give the opportunity to low or middle class
patients to rear a genetically related child.
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Table 2. Stimulation protocol and complications

CC group

(n = 117)

GnRH

Antagonist

group (control)

(n = 118)

P value

Total Gonadotropins

dosage, iu
1450.6 ± 545.2 2445.3 ± 569.0 < 0.001

Total days of

gonadotropin

injection, d

6.9 ± 2.1 11.3 ± 1.1 < 0.001

Total days of

stimulation with

medication, d

11.3 ± 1.9 11.3 ± 1.1 0.945

Endometrial thickness

during HCG

triggering day, mm

8.5 ± 1.0 9.4 ± 1.1 < 0.001

Risk of OHSS® 15 (12.8 %) 52 (44.1%) < 0.001

® expresses in n (%) and p value was calculated by chi square test

*expressed as mean + SD and p value was calculated by the student t test



As CC group was minimal stimulation protocol as
mentioned earlier, the number of follicle during
TVOR, number of oocyte retrieved during TVOR,
number of mature oocyte MII, number of fertilized em-
bryo and number of top quality embryo were signifi-
cant lesser compared to control group (Table 3). It so-
unded logical to obtain this findings as both groups we-
re using two different approach where CC as in mini-
mal stimulation protocol and control group was using
COS protocol. This was not the aim of our study as we
wanted to show that CC could be used safely as in
GnRH antagonist in preventing premature LH surge
without compromising the IVF outcome. We strongly
believe that to start the gonadotrophin earlier as in an-
tagonist group from day 2 or day 3 of menses would ac-
hieve the similar number of follicles, oocyte and em-
bryos as in the control group.

The fertilization rate is very much dependent on
the quality of oocyte and sperm. The result was 73.2%
VS 64.2% in which the fertilization rate in CC group
was significant higher than GnRH antagonist group.
We concluded that CC could be safely use in prevent-
ing premature LH surge as it does not affect the quality
of oocyte being fertilized by sperm but even better than
conventional protocol with GnRH antagonist. We have
proved that extensive ovarian stimulation with excessi-
ve number of follicles would certainly affect the qual-
ity of oocyte. It was consistent with the result by Bhan-
dari S et al (7) with fertilization rate of 76.1%.

Our study results showed no significant difference
in secondary outcome but the top quality embryo rate
and mature oocyte rate were higher than control group
(79.4% ± 24.2% VS 74.9% ± 22.9% and 85.2% ± 19.0%
VS 81.7% ± 16.7% respectively). It has clearly shown
that minimal stimulation with CC plus gonadotropin

without adding GnRH antagonist is effective in prevent-
ing LH surge. The only benefit of maximal ovarian sti-
mulation is to obtain more number of embryos which
most of the clinician believe that by increasing the num-
ber of embryo could increase the pregnancy rate particu-
larly cumulative pregnancy per cycle. But we would li-
ke to against this statement in why need to get more but
moderate quality of embryo. Isn’t it redundant by doing
so with added complications and risk to our patients?

Medroxyprogesterone has been used in prevent-
ing premature LH surge (13) by Kuang et al (13) howe-
ver it does not has added role as in CC for ovarian stim-
ulation and it does not has an extra benefit as CC in re-
ducing the total dosage of gonadotropin and total days
of stimulation (CC has positive effect on ovarian follic-
le development). This would provide an advantage in
resources restricted ART centre (6) by providing an af-
fordable assisted reproductive technique to patients
(11, 12, 14, 15). Gonadotropin agents are potent ovar-
ian stimulation compared to CC and close monitoring
every 2 to 3 days is needed during the ovarian stimula-
tion to allow clinician to adjust the dosage of gonado-
tropin depending on the response of the ovarian stimu-
lation. As CC has added advantage in reducing the total
days of gonadotropin injection in CC group, minimal
stimulation protocol requires fewer clinic visits for
monitoring (12, 14)compared to conventional GnRH
antagonist protocol. Frequent clinic visits to clinic wo-
uld add burden to patients in applying leave and indi-
rectly affect their performance in work.

In recent years, we moved toward single day 5 top
quality embryo transfer as this could reduce the likeli-
hood of multiple birth and increase the chances of preg-
nancy rate. The transitional of practice in embryo trans-
fer from cleavage embryo to day 5 blastocyst was adop-
ted by most of the IVF centre in decadesto increase the
implantation rate as clinician believe that only the top
quality embryo could survive till day 5. The number of
embryos left in day 5 compared to day 3 would defini-
tely lesser possible facing the problem of cycle cancella-
tion. This would explain the reason of reduction in the
number of top quality day 5 blastocyst in CC group
(mean ± SD: 2.6 ± 1.6) compared to day 3 embryo in
GnRH antagonist group (mean ± SD 4.1 ± 2.7).

Conventional COH may offer a higher chance for
embryo transfer with more surplus embryo compared
to mild stimulation protocol (16). Cumulative preg-
nancy per one IVF cycle would be higher in conventio-
nal COH which make minimal stimulation less popular
(5) and it is still a debatable issue regarding the long
term cost effectiveness (1, 17) as patient need to restart
a new stimulated IVF cycle if no surplus embryos left
for the embryo transfer which is commonly seen in
mild stimulation protocol.
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Table 3. IVF parameters and outcome

CC group

(n = 117)

GnRH

Antagonist

group

(control)

(n = 118)

P value

No. follicle before TVOR 8.3 ± 4.7 14.8 ± 8.5 < 0.001

No. oocyte retrieved 6.4 ± 3.9 11.8 ± 6.7 < 0.001

Ooctye retrieval rate, % 78.4 ± 17.6 80.3 ± 13.4 0.368

No. of mature oocyte MII 5.3 ± 3.3 9.4 ± 5.2 < 0.001

Mature oocyte rate, % 85.2 ± 19.0 81.7 + 16.7 0.130

No. fertilized embryo 3.6 ± 2.3 5.8 ± 3.8 < 0.001

Fertilization rate, % 73.2 ± 24.0 64.2 ± 21.7 0.003

No. top quality embryo 2.6 ± 1.6 4.1 ± 2.7 < 0.001

Top quality embryo rate, % 79.4 ± 24.2 74.9 ± 22.9 0.178

All expresses in mean ± SD and p value was calculated by student t test



Endometrial thickness on the day of HCG admini-
stration is prognostic of fecundity and continuing of
pregnancy in cycle of ovulation induction and Richard
et al, 1993 has proved that CC plus gonadotropin wo-
uld affect the EM thickness (18) many years ago which
is consistent with my study results. However with the
advancement of vitrification system, freeze-thaw em-
bryo transfer is the best option to solve this problem
and in future we are slowly moved towards freeze all as
reported to achieve higher success rate (19).

OHSS is a common complications following ovar-
ian stimulation particularly when the number of follicle
is more than 15 > during TVOR. Despite knowing that
OHSS would not affect the pregnancy but Barbara et al
has proved that it is associated with adverse pregnancy
outcome (20). The OHSS risk for our CC group was sig-
nificant low (12.8% VS 44.1%) which is safer to the
over-respondent patients. We shall provide the best care
and plan to patients without causing more harm to pati-
ents. The limitation of our study is retrospective and pre-
sent of confounding factors such as various causes of in-
fertility, different usage of HCG triggering agent and
different type of gonadotropin that would affect the out-
come. Our study is still ongoing on pregnancy outcome
such as clinical pregnancy rate, ongoing pregnancy rate,
live birth rate and cumulative pregnancy rate as most of
the clinician concerned about. In future, we shall consi-
der the usage of Letrozole (aromatase inhibitor) instead
of CC that would not affect the endometrial thickness al-
lowing fresh embryo transfer (21, 22).

Our study showed that by extending CC to 10
days without adding antagonist is safe without antago-
nist agent. In Herndon et al (11) study, no GnRH antag-
onist protocol and hormonal blood test was taken dur-
ing COS IVF-ICSI. Their results has showed the fertili-
zation rate in CC plus gonadotrophin (flare protocol)
has comparable result (p = 0.37) as other protocol like
CC/Letrozole alone, sequential protocol and gonado-
trophin alone. It is feasible not to add GnRH antagonist
agent if extending CC from 5 to 10 days as an agent to
prevent premature ovarian surge.

CONCLUSION

It has always being a challenge for clinician using
gonadotrophin stimulation in the occurrence of prema-
ture LH surge. The incidence of premature LH surge
varies depending on different studies. Luteinization
before ovarian follicle maturation give negative impact
on the quality of oocyte and embryos.

Although the use of GnRH antagonist co-adminis-
tration is advisable for mild stimulation to prevent LH
surge but our study examine that not adding GnRH an-
tagonist in mild stimulation protocol is viable option
with comparable outcome with conventional COH

–ICSI consistent with other studies (5, 7, 23). Minimal
stimulation protocol with CC and gonadotropin may
be the answer to many infertile couples in need of IVF
and yet having financial situation deterring them in at-
tempting IVF treatment. It may be a suitable protocol
for over-respondent patients knowing the fact that the
quality of the oocytes is inversely with the number of
oocytes obtaining from transvaginal oocyte retrieval.

In conclusion, IVF cycle is a burdensome process
and we as a clinician should provide a friendly COH
protocol to our patients and the safety of the patients
should be prioritized avoiding or minimizing the com-
plications. We should rethink the aim of “successful
IVF” by helping patient to conceive or to complete the
family. Why need more and extensive ovarian stimula-
tion like conventional GnRH antagonist protocol by ri-
sking the patients to unwanted complications? CC is ef-
fective in COH-ICSI particularly in low economy coun-
try and did not have negative influence on the treatment
outcome. Management for ART protocol should always
be individualized (24) as every patients are different.
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Cilj: Cilj ove studije bio je da se utvrdi efikasnost
klomifen citrata (CC) u prevenciji skoka luteiniziraju-
}eg hormona (LH) bez dodavanja antagonista gonado-
tropnog osloba|aju}eg hormona (GnRH) i GnRH ago-
niste u prethodno stimulisanim }elijama ICSI ciklusom,
koriste}i zrelost oocita i kvalitet embriona kao ishod.
Dizajn studije: retrospektivna kohortna studija Loka-
cija: Klinika za fertilitet pri Univerzitetskoj bolnici Ke-
bangsaan Malezija. Pacijenti: Ukupno 235 pacijenata
je bilo uklju~eno u studiju, starosne dobi 18-40 godina,
koji su stimulisani ICSI ciklusom pri ~emu je u jednoj
grupi kori{}en klomifen citrat u kombinaciji sa gonado-
tropinom (n = 117), dok je u drugoj kori{}en GnRH an-
tagonista u kombinaciji a gonadotropinom (n = 118). In-
tervencija: Upore|ivanje dva razli~ita protokola stimu-
laciju jajnika. Varijable: socio-ekonomska demografi-
ja, odgovor na stimulaciju ovarijuma i laboratorijske
analize. Stopa fertilizacije kao primarni ishod, a kao se-
kundarni ishod uklju~eni su stopa oocitnog povla~enja,
stopa zrelosti oocita i stopa kvaliteta embriona. Rezulta-
ti: Nije bilo statisti~ke zna~ajnosti u pore|enju hormon-
skih i demografskih karakteristika me|u grupama. Kada
se posmatra primarni ishod, odnosno stopa fertilizacije,
prime}ena je statisti~ka zna~ajnost i p vrednost je 0,003;

73,2% CC grupe i 64,2% GnRH antagonist grupe. Se-
kundarni ishod stope (78,4% ± 17,6% vs 80,3% ± 13,4%,
p = 0,368), stopa zrelosti oocita (85,2% ± 19,0% vs
81,7% ± 1,7%, p = 0,130) i stopa kvaliteta embriona
(79,4% ± 24,2% vs 74,9% ± 22,9%, p = 0,178) bile su
upore|ivane izme|u grupa. Pokazana je statisti~ka zna-
~ajnost izme|u debljine endometrijuma na dan okidanja i
OHSS rizik me|u grupama (8,5 mm ± 1,0 mm vs 9,4 mm
± 1,1 mm, p < 0,001 i 12,8% vs 44,1% respektivno). Di-
skusija: Protokol minimalne stimulacije sa CC i gonado-
tropinom mo`e biti re{enje za ve}inu parova koji su suo-
~eni sa problemom neplodnosti i kojima se savetuje IVF,
a koji nisu u situaciji da to finansiraju. GnRH antagonist
mo`e da zameni CC, produ`aanjem jo{ 10 dana jer ovako
unapre|en protokol pokazuje bolji ishod i komparabilni
sekundarni ishod sa manjim OHSS rizikom. Zna se da
CC smanjuje debljinu endometrijuma. S toga, mo`e ne-
povoljno uticati na impantaciju embriona. Me|utim, ima-
ju}i u vidu unapre|enje vitrifikacionog Sistema i ve}i
broj uspe{nih embriotransfera {irom sveta, mo`e se re}i
da je i ova metoda odli~no re{enje neplodnosti.

Klju~ne re~i: klomifen citrate, minimalna stimu-
lacija, GnRh antagonisti, prematurni LH skok, niska
cena IVF.
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Abstract: Introduction: Insoles and exercise pro-
grams are the main treatment methods for pes planus pa-
tients. Insole using may prevent the formation of pain in
daily activities as well as increasing the quality of walk-
ing. The aim of this study was to investigate insole usage
time and the factors affecting this situation in patient with
pes planus. Materials and Methods: 136 patients with
pes planus who were prescribed an insole, included in the
study. We invited patients to participate in a telephone
survey. Patients´ demographics, insole usage time, rea-
sons to quit and the quitting time were questioned. Insole
usage rates and the demographic data of patients were
compared. Results: Of the 136 patients included in the
present study, 80 were women (59%) and 56 were male
(31%). 86 of these patients used an insole six months and
over, 15 of them used shorter than six months and 35 of
them bought the insoles but they didn’t use it (63%, 11%
and 26% respectively ). The average age of patients who
used insoles was 32.80 ± 18.14 and who did not use inso-
les was 40.77 ± 12.54 (p = 0.04). 33.8 percent of women
and 14.3 percent of men did not use insoles. This differ-
ence is statistically significant (p = 0.04). We did not find
any significant relationship between height, weight, body
mass index values and usage of insoles (p > 0:05). Con-
clusion: The use of insoles in treating patients with pes
planus is widely accepted and may be affected by the de-
mographics such as gender and age. Besides wearing
comfort, female sex and older age should be considered
that may affect the use of insoles.

Key words: Pes Planus, Insole, Orthosis.

INTRODUCTION

Acquired pes planus is a progressive and sympto-
matic deformity of foot that occurs as a result of dys-
function of structures that support medial longitudinal

arch dynamically and statically (1). It is separated into
two sub-groups as rigid and supple (2). Literature still
hasn’t reached a common consensus about its etiology;
however posterior tibial tendon failure is considered to
be the most common cause of supple pes planus (3).

Pes planus deformity might be asymptomatic; but
it can also cause mechanic back pain by causing a
chain reaction of kinetic and kinematic changes on lo-
wer extremity (4). Asymptomatic supple pes planus
can be kept under control with patient education, using
appropriate footwear, weight loss, and patient fol-
low-ups; however with symptomatic patient’s activity
modification, orthosis use, and stretching exercises are
required. In cases of severe pain non-steroidal anti-in-
flammatory drugs may be prescribed and/or a physical
therapy program may be initiated. In cases where there
is a lack of adequate response to the conservative treat-
ment surgical procedures that target bone structure
and/or soft tissue may be considered (5-8).

Different types of orthosis can be used in accordance
to severity of complaints and deformity in patients with
pes planus. Pre-made insoles that are produced from ma-
terials like silicon, ethyl vinylacetate (EVA) are often pre-
ferred because of accessibility and cost. However there
are also custom-made or partially custom-made insoles
available commercially. In custom made insoles for pes
planus deformity the aim is to correct foot composition
by placing different combinations of forefoot medial
wedge, heel medial wedge, and longitudinal and trans-
verse arch supports in different heights according to spe-
cific requirements in a mold produced for foot measure-
ments of the patient (9). Other methods such as using a
negative model that is created by covering foot with cast
bandage or pressing foot in pedilen foam or Cad/Cam
method are also used in production of insoles (10).
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Hardness of the material used in insole is also a
very important factor for usability and effectiveness.
To be able to show correcting effect the insole must be
hard; and for it to be able to show balanced weight dis-
tribution the insole must have shock-absorbing proper-
ties. In studies moderate and high density EVA or poly-
urethane are mostly preferred (10, 11). Footwear used
is closely related to effectiveness and patient’s contin-
ued usage of the insole. Insole’s capability of staying
stable in footwear and its part covering around the heel
being hard enough to resist bending are basic factors
required for the control of the calcaneal movement.
Velcro or lace sports shoes or trekking shoes produced
for nature walks are preferred (12).

As discussed above patient’s gain from the insole
and the time it will be used is depend on factors such as
production method, production materials and the foot-
wear used in conjunction with the insole. In this study
we aimed to study the insole usage time and factors
that impact this in patients diagnosed with pes planus.

MATERIAL AND METHOD

Files of the patients who were diagnosed with pes
planus and prescribed insoles were identified and scan-
ned retrospectively. Patients whose plantar pressures
were measured and, their custom-made EVA insoles
produced in accordance to these measurements were
included. Patient’s demographics, whether they use the
insole or not, and their insole usage times were recor-
ded. Patients who didn’t use or ceased using the insoles
were questioned about the reasons and time. After the
data was recorded, association between insole usage
rates and demographic data, and patients who used in-
sole were compared.

Statistical analyses were performed on Windows
based SPSS 15.0 package software, p was � 0.05. Vari-
ables acquired from measurements were described as
mean standard deviation. Q-square and t-tests were
used for statistical analyses.

RESULTS

136 patients were included in this study. 56 were
male, 86 were female. Sociodemographic data of the
patients were shown in Table 1. 86 (63%) patients used
insole for 6 months or more, 15 (11%) used insole for
less than 6 months. 35 patients (26%) never used the
insole even though they acquired it (Figure 1).

Mean age for patients who used and didn’t use the
insole were 32.80 ± 18.64 and 40.77 ± 15.54 respecti-
vely. Patients who kept using insole were younger (p =
0.04). Rates of patients who didn’t use insole were
14.3% and 33.8% for males and females respectively

(Table 1). Rate of not using insole in female patients
compared to male patients was statistically significant
(p = 0.04). No association between insole usage, and
weight, height and BMI was found (p > 0.05).

45 patients haven’t used their insoles. Most com-
mon reason presented was that the insole was too hard.
Second most common reason presented was that the in-
sole didn’t fit the footwear of choice (Table 1).

DISCUSSION AND CONCLUSION

Insoles are frequently used inconservative treat-
ment of pes planus for re-establishing the medial arch
and increase foot stability. However questions such as
“Are insoles therapeutically effective?”, “Are patients
happy with insole usage?”, and “What are the reasons
behind not using the insole?” are still unanswered. In
this study we aimed to study the insole usage time and
factors that impact this in our 136 patients who were
diagnosed with pes planus and were prescribed with in-

Figure 1. Insole usage time and number of patient

Table 1. Patient sociodemoghraphics (n = 136)

Variables

Sex (n, %)
Female 80, %59

Male 56, %41

Age (Mt ± SD)
Using insole 32.80 ± 18.14

Not using insole 40.77 ± 12.54

Usage time (months)

(M ± SD)

Female 6.70 ± 5.04

Male 8.64 ± 5.94

VKI (Ort ± SS)
Female 24.5 ± 4.52

Male 24.4 ± 3.89

Reason for stopping

nsole usage n, (%)

Insole is hard 25, %18

Can’t use with

footwear of choice
16, %12

Increase in pain

or discomfort
4, %3

Constant usage n, (%) 86, %63

Inconstant usage n,

(%)
5, %4



soles. We found that patients who haven’t used insoles
were of more advanced aged and rates for not using
was higher for women compared to men.

Some patients doesn’t use insoles regardless of po-
tential gains. In a study investigating causes of this asses-
sments were made under three main categories: (1) usabi-
lity, (2) communication with health care professionals,
and (3) views of other people. In this study of 23 patients
it was concluded the most important reason of not using
insole was usability. It was concluded that if the insole
was providing the requirements of patient, improve
his/her mobility, reduce the pain, and provide comfort us-
ability increases paralelly (13). In our study 29 patients
felt their pain increased because the insole was too hard
and ceased usage. In our study we found that most com-
mon reason for cease of usage was usability.

In a meta-analysis consisting of 11 different ran-
domized controlled trials, in line with ISO standards,
usability was assessed under 4 main categories (effi-
cacy, effectiveness, satisfaction and status of use). In
all these studies efficacy was evaluated but effective-
ness, satisfaction and status of usage were evaluated in
1, 5 and 3 studies respectively. Since only few studies
included all four of the categories under usability, no
conclusion on which parameter is more impactful on
orthosis usage was reached (14).

In another meta-analysis which focuses on patient
compliance with orthosis and orthopedic shoes, 10 studi-
es were included (1576 patients). It was recorded that
6-80% of the patients weren’t using the prescribed ortho-
sis. Rates for not using was highest for AFO and lowest
for orthopedic shoes. In four studies the most important
reason was that the device was aesthetically unaccepta-
ble. Other important reasons were difficulty of usage,
pain during use, unsatisfactory rates of relief in walking,
and discomfort. Rate for dissatisfaction in orthopedic
shoes was higher for women. This was attributed to wo-
men’s higher amount of aesthetic concerns (15). In our
study rates for not using insole was higher for women.
But since the insoles were invisible to outside eyes we at-
tributed this to discomfort rather than aesthetic concerns.

There is a close relationship between patient’s conti-
nued usage the orthotic device and acceptance of said de-
vice. Most important reason against acceptance of the de-
vice is that it is visible to the outside. Visible device re-
minds the patient and people around him about his condi-
tion. If the patient makes peace with his condition and co-
mes to the terms of acceptance with the condition and the
device, then it could be used properly (16, 17).

107 patients suffering from diabetic ulcers were
prescribed with custom made insoles and their time of
usage for insoles and their step counts while using in-
sole were calculated. It was seen that patients preferred
to use the insole more frequently while being outside

compared to while being at home (18). In our study 14
patients stated that they stopped using insole because
they were unable to use the footwear of their choice. If
the patients is spending more time at home compared
to outside insole must also be used at home in order to
reduce the severity of symptoms. So making the insole
appropriate for usage with a footwear suitable for ho-
me use or prescribing different insoles for home and
outside usage will improve usability.

There are discrepancies between the results of pa-
pers which investigate the association between device
usage and age. In his study Haworth and Hopkins (19)
found that device compliance in older patients was bet-
ter compared to younger ones. In contrast Geiger (20)
found that compliance of age group 60-69 was lower.
Other studies reported no association between device
usage andage (21, 22). In our study we observed that pa-
tients who used insole were younger than patients who
didn’t use insoles. Most striking aspect about this situa-
tion is that most common complaint of the older patients
who didn’t use insoles was a lack of comfort stemming
from hardness. In older patients insole usage times is lo-
wercompared to younger patients due to time they spent
at home is higher compared to younger patients.

Another important factor about device usage is
doctor-patient communication. If the complaints are ta-
ken into account and the patient is allowed to express
himself comfortably; confidence in the physician incre-
ases while also increasing patient compliance (23). Also
only way to understand the complaints and expectations
of the patient is establishing a strong communication.

In the end, every patient who uses insoles shares
the same purpose: to be able to walk with comfort like
before, and become free and independent again. If the
insole does not meet these expectations of the patient
and/or patient achieves his purpose by other means, the
insole will be left to gather dust. This leads to an incre-
ase in health-care costs, patient problem left unsolved
and a lack of professional satisfaction for health-care
professionals who work in orthosis-prosthesis field.
Performing a comprehensive patient evaluation, infor-
ming the patient about all available treatment choices,
involving him in the process of treatment and making
sure a device meets the patient expectations while be-
ing aesthetically acceptable, will increase the device
compliance and usage time.
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Uvod: Ulo{ci za obu}u i program ve‘bi su glavni
na~in le~enja kod pacijenata sa pes planusom. Ulo{ci mo-
gu da preveniraju stvaranje bolova tokom dnevnih aktiv-
nosti, kao i da pove}aju kvalitet hoda. Cilj ove studije bio
je da se napravi korelacija izme|u vremena kori{}enja
kao i drugih faktora kod pacijenata sa pes planusom.

Material i metode: 136 pacijenata koji su dobili
ulo{ke je bilo uklju~eno u studiju. Pacijenti su uklju~e-
ni u studiju preko telefonskog poziva. Demografske
karakteristike pacijenata, vreme kori{}enja ulo‘aka,
razlog i vreme nekori{}enja ulo‘aka su uzeti u razma-
tranje. Stope kori{}enja ulo‘aka kao i demografski po-
daci pacijenata su upore|ivani.

Rezultati: Od 136 pacijenata koji su bili uklju~e-
ni u studiju, ‘ena je bilo 80 (59%), a mu{karaca 56
(31%). 86 ovih pacijenata je koristilo ulo{ke preko {est

meseci, 15 ih je koristilo kra}e od 6 meseci, a 35toro je
kupilo, ali nije koristilo (63%, 11% i 26% respektiv-
no). Prose~ni uzrast pacijenata koji su koristili ulo{ke
bio je 32,80 ± 18,14 a onih koji nisu koristili 40,77 ±
12,54 (p = 0,04). 33,8 % ‘ena i 14,3 % mu{karaca nije
koristilo ulo{ke. Ova razlika je bila statisti~ki zna~ajna
(p = 0,04). Nismo na{li statisti~ku zna~ajnost ni u jed-
nom parametru od interesa, kao {to je visina, te‘ina,
BMI i kori{}enje ulo‘aka (p > 0,05).

Zaklju~ak: Kori{}enje ulo‘aka u le~enju pacije-
nata sa pes planusom je {iroko prihva}ena metoda le~e-
nja na koju mogu da uti~u demografski parametri kao
{to su pol i godine starosti. Pored udobnosti no{enja,
‘enski pol i starija ‘ivotna dob trebaju se uzeti u razma-
tranje kao faktori koji uti~u na kori{}enje ulo‘aka.

Klju~ne re~i: pes planus, ulo‘ak, ortoza.
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Abstract: Background: Diabetic kidney disease
(DKD) is a time progressive problem, give rise in un-
controlled Diabetics increasing risks for chronic kidney
disease (CKD) and/or end-stage renal disease (ESRD).
The vulnerability to renal dysfunction manifested with
sudden glomerular hypofiltration associated with mic-
ro-to macroalbuminuria passing to renal failure. So that,
screening of specific enzymes shifts, or urinary albumin
may predict onset diabetic nephropathy. Objective: The
assessment of urinary alkaline phosphatase (ALP), ala-
nine aminopeptidase (AAP), acid phosphatase (ACP)
and microalbuminuria (MAU) for type II diabetic pati-
ents. Patients and Methods: In this study,120 type II dia-
betic patients were compared to 90 healthy volunteers of
matched age and sex in Al-Leith General Hospital,
Al-Leith Kidney Unit (AKU), Al-Leith, Makkah area,
KSA in which random urine samples were collected for
testing of MAU, ALP, AAP, ACP and Cr. Results:
Mean values of measured biomarkers in patient group
for MAU, ALP, AAP, ACP and Cr were 51.92 mg/I,
41.55 U/L, 20.17 U/L, 570.10 U/L and 2.92 mg/dl VS in
control group were 12.59 mg/I, 8.84 U/L, 6.94 U/L,
385.87U/L and 1.07 mg/dl respectively. Additionally,
there were statistically positive correlation between
AAP with MAU and ALP; ACP with MAU, ALP and
AAP; Cr level with MAU, ALP, AAP and ACP; on the
other hand, there were positive significant correlation
between duration of diabetes with all studied markers.
Conclusion: Using of MAU in addition to other urinary
enzymes could be beneficial non-invasive indicators for
renal deterioration in type II diabetics.

Key words: Alkaline phosphatase, Alanine amino-
peptidase, Acid phosphatase, Microalbuminuria, Diabe-
tic kidney disease, Diabetes mellitus type II.

INTRODUCTION

Diabetes mellitus (DM) is a major public health
problem worldwide. Current global estimates indicate
that this condition affects 415 million people and is set
to escalate to 642 million by the year 2040. A further
193 million people with diabetes remain undiagnosed
due to the often mild or asymptomatic nature of this
condition especially in type 2 DM (T2DM) (1). DM is a
metabolic disorder characterized by chronic hyperglyce-
mia with disturbances of carbohydrate, fat and protein
metabolism resulting from defects in insulin secretion,
insulin action, or both (2). The most prevalent diabetes
form in human is type-1 and type-2 DM, the latest ac-
counts for more than 90% of patients (3). Many pati-
ents with type-2 diabetes are asymptomatic; there are
no sharp clinical manifestations; and hence patients
may remain undiagnosed for many years. Type-2 DM
is characterized by two major defects, impaired insulin
secretion or a decrease in its peripheral action (4, 5).
The cause of Type-2 DM is multifactorial. Genetic sus-
ceptibility plays a crucial role in the etiology and mani-
festations of type-2 DM, with roots in the interaction of
environmental factors; physical inactivity, obesity, eth-
nic, drugs and toxic agents, viral infection, and loca-
tion; individual with a susceptible gene may become
diabetic if environmental factors modify the expressi-
on of these genes (6). It is evident that environmental
factors are playing a more increasing role in the cause
of DM (7). Diabetic kidney disease (DKD) is a major
cause of morbidity and mortality in diabetes. Indeed,
the excess mortality of diabetes occurs mainly in indi-
viduals with diabetes and proteinuria and results not
only from end-stage renal disease (ESRD) but also
from cardiovascular disease, with the latter being par-
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ticularly common in patients with type 2 diabetes (8,
9, 10).

Approximately 20% to 40% of patients with type 1
or type 2 diabetes mellitus develop DKD. This is a clini-
cal syndrome characterized by persistent albuminuria (>
300 mg/24 h, or > 300 mg/g creatinine), a relentless dec-
line in glomerular filtration rate (GFR), raised arterial
blood pressure, and enhanced cardiovascular morbidity
and mortality. In classical diabetic nephropathy, the first
clinical sign is moderately increased urine albumin ex-
cretion (microalbuminuria: 30–300 mg/24 h, or 30–300
mg/g creatinine; albuminuria grade A2). Untreated mic-
roalbuminuria will gradually worsen, reaching clinical
proteinuria or severely increased albuminuria (albumi-
nuria grade A3) over 5 to 15 years. The GFR then begins
to decline, and without treatment, end-stage renal failure
is likely to result in 5 to 7 years (11).

Microalbuminuria (MAU) was defined as subcli-
nical increasing of urinary albumin, mainly due to ab-
normality of urine excretion of albumin between 30
and 300ìg/ml (12). MAU can be considered as a bio-
marker of kidney damage, end-stage renal disease
(ESRD). MAU has considered as a strong candidate in
the prediction of renal risk in diabeticpatients and can
referred to the presence of functional and / or structural
renal abnormalities that precedes and envisage the on-
set of GFR deterioration. The pathophysiological mec-
hanisms underlying the presence of MAU are still not
clear, though intra renal hemodynamic changes that are
brought about by increased systemic blood pressure, or
capillary leakiness at the glomerular level have been
implicated with the latter reflecting a more generalized
atherosclerotic vascular damage (13).

Albuminuria is the first sign of diabetic nephro-
pathy, the first symptom is usually peripheral edema,
which occurs at a very late stage. Regular, systematic
screening for diabetic kidney disease is needed in order
to identify patients at risk of or with presymptomatic di-
abetic kidney disease. Annual monitoring of urinary al-
bumin-to-creatinine ratio, estimated GFR, and blood
pressure is recommended. Several new biomarkers or
profiles of biomarkers have been investigated to impro-
ve prognostic and diagnostic precision, but none have
yet been implemented in routine clinical care. In the fu-
ture such techniques may pave the way for personalized
treatment (11). So that our paper aimed for assessment
of urinary alkaline phosphatase (ALP), alanine amino-
peptidase (AAP), acid phosphatase (ACP) and microal-
buminuria (MAU) for diabetic patients type II (11).

Alkaline phosphatase

Alkaline phosphatase, which is naturally expres-
sed along the brush border of the proximal tubule, re-

duces renal inflammation via dephosphorylation of
extracellular adenosine triphosphate (ATP) and ade-
nosine diphosphate (ADP) to adenosine, which has
anti-inflammatory effects. Additionally, just as intes-
tinal alkaline phosphatase detoxifies bacterial endo-
toxins via dephosphorylation, alkaline phosphatase in
the kidney inhibits bacterial activation of proinflam-
matory toll-like receptor 4 (TLR4) via dephosp-
horylation of their lipopolysaccharide (LPS) cell
membranes (14).

Alanine aminopeptidase

Alanine aminopeptidase activity of DPP-4, an en-
zyme found free and in epithelial cells in most tissues,
especially in the intestinal mucosa, is to cleave the
N-terminal of the incretins GLP-1 and GIP. DPP-4 is
not only responsible for peptide degradation, but has
also an effect on immunomodulation, cell adhesion
and cell movement. The enzyme DPP-4 preferentially
cleaves peptides with a proline oralanine residue in the
second last aminoterminal position and removes the
X-proline and X-alanine dipeptides from the N-termi-
nal end of peptides and proteins, which may have rele-
vance in inhibiting their degradation by unspecific pro-
teases (15).

Acid phosphatases (ACPs)

Acid phosphatases (ACPs) (EC 3.1.3.2, orthop-
hosphoric monoester phosphohydrolases) can catalyze
a remarkable variety of challenging hydrolytic en-
zymes that occur in multiple molecular forms with
lysosomes of cells from a variety of tissues. ACP be-
longs to a group of enzymes that hydrolyze phospho-
monoesters at acidic pH. It is an allergen produced
from bee venom component that can release histamine
and induce wheal and flare reactions in sensitized hu-
mans. The general reaction mechanism catalyzed by
ACP was the hydrolysis of ester phosphate linkages of
organophosphate compounds, resulting in the release
of inorganic phosphate (16).

PATIENTS AND METHODS

120 patients with type II diabetes were compared
to 90 healthy participants of matched age and sex in
Al-Leith General Hospital, Al-Leith Kidney Unit
(AKU), Al-Leith, Makkah area, KSA. We declare that
our study was initially approved from Alexandria Me-
dical Research Institute ethical committee that
matched with Helsinki declaration before getting any
signed informed consents from both, patients and vo-
lunteers.



The criteria of Diabetes type 2 were Hemoglobin
A1c level > 6.5 and fasting plasma glucose level > 126
mg/dl.

• Inclusion criteria: Patients who are already di-
agnosed as type-2 DM,who have type-2 DM for differ-
ent periods and individuals who do not suffering of re-
nal and liver abnormality.

• Exclusion criteria: Diabetics type I, diabetics with
urinary tract infections and diabetics suffering from renal
or liver disease and hypertensionand CVD patients.

For all the collected samples of the study popula-
tion routine urine analysis (the macroscopic and micro-
scopic test), MAU, Alanine Aminopeptidase (AAP),
Alkaline Phosphatase (ALP), Acid Phosphatase (ACP),
creatinine and fast blood sugar tests were estimated.

Urinary albumin concentration was measured using
the Fitzgerald

®
Industries International (United States)

ELISA Kit, a quantitative competitive immunoassay
for measurement of Human albumin in urine. Renal
functional test estimation Šcreatinine, urea and electro-
lytes (Sodium, Potassium and Chloride)¹ - were mea-
sured using the Beckman Coulter Olympus AU480 au-
tomated chemistry analyzer.

Patients with albumin levels less than 30 mg/g of
creatinine were defined as having normoalbuminuria,
those with albumin levels 30 - 300 mg/g as having
MAU. Random collected serum and urine samples were
tested for ALP, AAP, ACP and Cr using.BTS 350 Se-
mi-Automatic Analyzer Biosystems spectrophotometer.

Statistical Analysis

The collected data were coded, tabulated, and sta-
tistically analyzed using IBM SPSS (Statistical Packa-
ge for Social Sciences) software version 22.0, IBM
Corp., Chicago, USA, 2013. Descriptive statistics were
done for quantitative data as mean ± SD (standard de-
viation) for quantitative parametric data, while it was
done for qualitative data as number and percentage. In-
ferential analyses for independent variables were done
using Chi square test for differences between propor-
tion, while correlations were done using Pearson’s cor-
relation for numerical parametric data. Student t-test
was used to compare between two groups if the mean
and SD was used. The level of significance was taken
at p value � 0.05, otherwise is non-significant. The
p-value is a statistical measure for the probability that
the results observed in a study could have occurred by
chance. The discriminative power of all studied bio-
markers was evaluated by receiver operating characte-
ristic (ROC) curve analysis.

RESULTS

Table (1) summarized all demographic and clini-
cal data of patients and control group the mean of age
was 53.98 ± 12.92 in patient group and 51.71 ± 12.35
in control group without any apparent statistical signif-
icance. This study included 59 (49.2%) and 48 (53.3%)
males and 61 (50.8%) and 42 (46.7%) females for pati-
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Parameters Patient Group Control Group p value
MAU mg/l 51.92 ± 23.78 12.59 ± 4.86 0.0001*

ALP U/L 41.55 ± 23.87 8.84 ± 4.50 0.001*

AAP U/L 20.17 ± 8.07 6.94 ± 1.54 0.0002*

ACP U/L 570.10 ± 254.52 385.87 ± 180.28 0.0001*

Cr mg/dL 2.92 ± 1.44 1.07 ± 0.30 0.013*

* Significant at p value � 0.05.

Table 2. Comparison between different markers in patient and control

Patient Control p
Age (Year) 53.98 ± 12.92 51.71 ± 12.35 0.202

Sex
Male
Female

59
61

49.2%
50.8%

48
42

53.3%
46.7%

0.357

BMI (kg/m
2
)

Normal
Overweight
Obese
Morbid obese

20
30
52
18

16.7%
25.0%
43.3%
15.0%

37
30
23
0

41.1%
33.3%
25.6%
0.0%

0.0001*

Systolic BP(mmHg) 130.58 ± 12.20 120.17 ± 5.85 0.0001*

Diastolic BP (mmHg) 82.00 ± 7.54 80.20 ± 6.55 0.072

* Significant at p value � 0.05.

Table (1). Demographic and clinical data of patient and control group



ent and control groups respectively with p = 0.357. De-
pendent on BMI, patients were variably distributed as
normal (17.6%), overweight (25.0%), obese (43.3%)
and morbid obese (15.0 %) with p < 0.001. The systolic
BP mean (mmHg) was (130.58 ± 12.20) in patient gro-
up overcoming that in control group (120.17 ± 5.85)
with p < 0.001. While the mean of diastolic blood pres-
sure (mmHg) was 82.00 ± 7.54 and 80.20 ± 6.55 for pa-
tient and control groups with no statistical significant
differences.

Comparison between different studied parameters in
patient and control groups were presented in Table 2 and
Figure 1, showing significant higher values of microalbu-
minuria (MAU), alkaline phosphatase (ALP), alanine

aminopeptidase (AAP), acid phosphatase (ACP) and cre-
atinine levels (Cr )in patient group than in control group.

Table 3 epitomized the correlation between dura-
tion of disease and all different studied markers, illus-
trating that, there were statistically positive correlati-
ons between levels of AAP with MAU and ALP; ACP
with MAU, ALP and AAP; Cr with MAU, ALP, AAP
and ACP; on the other hand, there were positive signif-
icant correlations between the duration of diabetes
with all studied biomarkers.

Relationships between levels of different biomar-
kers in patient group and type of medications were per-
fectly recapped as in Table 4, indicating that means of
MAU, ALP, AAP, ACP, Cr levels were two fold in pati-
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Figure 1. Comparison between different biomarkers in patient and control groups

MAU
mg/l

ALP
U/L

AAP
U/L

ACP
U/L

Cr level
mg/dL

ALP U/L
r .998

p-value 0.001*

AAP U/L
r .998 .995

p-value 0.001* 0.001*

ACP U/L
r .986 .989 .983

p-value 0.001* 0.001* 0.001*

Cr level mg/dL
r .991 .991 .989 .977

p-value 0.001* 0.001* 0.001* 0.001*

Duration of diabetes
r .878 .880 .872 .873 .859

p-value 0.001* 0.001* 0.001* 0.001* 0.001*

* Significant at p value � 0.05.

Table 3. Correlation between duration of disease and different studied biomarkers



ents using insulin injections than hypoglycemic agents’
tabs approximately with significant p values.

Moreover, levels of different biomarkers in patients
group and the regularity of use of medication were pre-
sented in Table 5, elucidating that means of MAU, ALP,
AAP, ACP, Cr levels were significantly reduced upon
regular ongoing treatment compared to irregular one.

Evaluation of the diagnostic performance of all
studied biomarkers against DKD using ROC curve in-
cluding; sensitivity, specificity and accuracy indicated
that MAU was highly predictive followed by AAP as
shown in Table 6 and Figure 2.

DISCUSSION

Previous studies showed shown that microalbuminu-
ria (MAU) is an independent risk factor for kidney dise-
ases in diabetics, hypertensive patients and in the gene-
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Table 4. Association between different biomarkers levels in patient group and type of medication

Type of medication
p

Hypoglycemic agents’ Tabs Insulin injections

MAU mg/l 39.45 ± 16.35 81.03 ± 6.65 0.0001*

ALP U/L 29.12 ± 16.56 70.56 ± 7.19 0.0002*

AAP U/L 15.89 ± 5.49 30.14 ± 1.99 0.0035*

ACP U/L 448.70 ± 198.00 853.36 ± 96.88 0.001*

Cr mg/dL 2.14 ± 0.88 4.72 ± 0.67 0.0021*

* Significant at p value � 0.05.

Table 5. Relation between different markers in patient group and the regularity of taking medication

Parameters
Treatment regularity

p
Regular Irregular

MAU mg/l 26.37 ± 8.69 66.72 ± 15.79 0.0041*

ALP U/L 15.50 ± 8.07 56.63 ± 15.44 0.0001*

AAP U/L 11.61 ± 3.30 25.12 ± 5.43 0.0021*

ACP U/L 283.68 ± 107.67 735.92 ± 141.95 0.0041*

Cr mg/dL 1.46 ± 0.55 3.76 ± 1.07 0.0021*

* Significant at p value � 0.05.

Table 6. Prediction values of different markers in DKD with type II diabetics

Test Result
Variable(s)

Area P value Cut off value Sensitivity Specificity Accuracy
Asymptotic 95% C.I.

Lower Upper

MAU mg/l 0.966 0.00012 32.0 98.0 95.4 96.0 .943 .988

ALP U/L 0.906 0.00011 28.0 90.5 88.9 92.0 .865 .948

AAP U/L 0.955 0.00025 14.2 91.3 92.6 91.0 .926 .985

ACP U/L 0.718 0.016 420.6 68.0 72.2 69.0 .651 .786

Cr mg/dL 0.888 0.0036 1.52 81.0 90.0 84.0 .840 .936

Figure 2. ROC curve of different studied markers

in predict the DKD



ral population (17, 18). However, the correlation of
MAU with the severity of kidney disease in diabetic pa-
tients had not been addressed in detail. This study aimed
to assessment of urinary alkaline phosphatase (ALP),
alanine aminopeptidase (AAP), acid phosphatase (ACP)
and microalbuminuria (MAU) for type II diabetic pati-
ents. 100 patients type II diabetic compared to 51 he-
althy volunteers of matched age and sex.

In our study, most of patient’s groups was over
weight (25.0%) and obese (43.3%) with significant dif-
ferences. The mean of systolic blood pressure was
130.58 ± 12.20 and 120.17 ± 5.85 for patients and con-
trol groups respectively, patients group have values
statistically higher than control group.

In agreement with our study, Al-Houli NH et al
(14) and GO AS et al. (15) reviewed aspects of the as-
sociation of diabetes and obesity with renal disease,
emphasizing that CKD and albuminuria are associated
with increased rates of cardiovascular disease (CVD)
and mortality, and should be considered part of the car-
diovascular risk factors in persons with diabetes. Lo-
renzo (16), found that the development of glomerular
filtration rate < 60 mL/min per 1.73 m

2
was associated

with increased fasting insulin, triglycerides, free fatty
acids, obesity, and uric acid and also with antihyper-
tensive treatment, although not with waist circumfer-
ence, controlling for age, sex, ethnicity, blood pressu-
re, glucose, and C-reactive protein in nondiabetic per-
sons. This points towards the association of CKD with
the risk of development of diabetes (16).

In this study, there were statistically positive cor-
relation between AAP with MAU and ALP; ACP with
MAU, ALP and AAP; Cr level with MAU, ALP, AAP
and ACP; on the other hand, there were positive signif-
icant correlation between duration of diabetes with all
studied markers. Also, significant differences were fo-
und in a comparison between the means of the 5 mark-
ers in patient group.

These results indicated that these markers could
be of interest to use in early detection of DKD in the
preclinical stage. Otherwise, it was recommended for
using such markers as early predictors of gradual dete-
rioration of the transplanted kidney that perhaps lead
eventually to graft rejection (19). Inverse correlation of
Cr level was found between the DM and the control
group (decreased in the patients compared to control
group). This could be explained by the fact that glome-
rular hyperfiltration develops at initial stages of the di-
sease (20). The same results were found in Lary SA
study (21), who studied one hundred and fifty-five sub-
jects, not under medication and without clinical evi-
dence of renal disease, hypertension, or diabetes melli-
tus were used as controls. Two urinary enzymes,
N-acetyl-beta-D-glucosaminidase (NAG) and AAP

were measured in the urine, together with total protein
and creatinine concentration. MAU, glucose and pH
were measured using test strips. Increased levels of
both NAG and AAP were found in the diabetic sub-
jects. Increased excretion of both enzymes with MAU
was found in hypertensive groups suggesting the more
prevalent renal complications in the studied groups
(21).

Currie Get al, (22) showed that assessment of uri-
nary alkaline phosphatase, alanine aminopeptidase and
micro/macro albuminuria for insulin and regular treat-
ment patients very useful to predict kidney failure, the
development of new technologies had led to exciting
possibilities in the search for ideal biomarkers for DN
but, despite of huge enormous number of studies, none
of them demonstrated so far, the superiority to albumi-
nuria. While biomarker research in the preclinical set-
ting is advancing, none of those biomarkers described
above was neither be validated nor available commer-
cially for clinical use and any association with nonal-
buminuric DN that might reflect a separate disease pro-
cess still unexplained. All such potentially interesting
markers require further large-scale validation in pro-
spective clinical studies to determine whether they can
make the transition from bench to bedside (22).

Although, all studied markers exhibited signifi-
cant high sensitivity, specificity and accuracy but, the
higher one was MAU followed by AAP. This result
was the same as Lee M et al study indicated MAU sen-
sitivity superfat if combined with serum creatinine
(23). So that calculation of the microalbumin: creatini-
ne ratio might increase the predictive value of MAU.

CONCLUSION

The findings of this study reflected the importance
of microalbuminuria and urinary enzymes as non-inva-
sive tests to find diabetic patients who are at risk to de-
velop renal disease or kidney failure, also the combina-
tion of elevated MAU and AAP may indicate DKD
with a sensitivity of 98%.
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PORAST NIVOA MIKROALBUMINURIJE UZ URINARNE ENZIME
KOD DIABETI^NE BOLESTI BUBREGA
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Uvod: Diabeti~na bolest bubrega (DKD) je pro-
gresivan problem posebno kod nekontrolisanih diabe-
ti~ara koji pove}ava rizik za nastanak CKD i/ili ESRD.
Renalna disfunkcija manifestovana iznenadnom glo-
merularnom hipofiltracijom sa mikro ka makroalbumi-
nuriji prelazi u bubre`nu insuficijenciju. Prema tome,
skriningom specifi~nih enzima ili albumina u urinu
mo`e se predvideti diabeti~na nefropatija.

Cilj: Procena zna~aja urinarne alkalne fosfataze
(ALP), alanin aminopeptidaze (AAP), acido fosfataze
(ACP) i mikroalbuminurije (MAU) kod pacijenata sa
diabetesom Tip II.

Pacijenti i Metode: U ovoj studiji je 120 pacije-
nata sa diabetesom Tip II pore|eno sa 90 zdravih vo-
lontera uparenih godina i pola. Ispitivanje je izvr{eno u

Al-Leith Op{toj bolnici, Odeljenju nefrologije, Al-Le-
ith, u Saudijskoj Arabiji, gde su slu~ajni uzorci urina
sakupljani za odre|ivanje MAU, ALP, AAP, ACP i Cr.

Rezultati: srednje vrednosti odre|ivanih biomar-
kera u grupi pacijenata za MAU, ALP, AAP, ACPi Cr
bile su: 51,92 mg/I, 41,55 U/L, 20,17 U/L, 570,10 U/Li
2,92 mg/dl, a u kontrolno jgrupi 12,59 mg/I, 8,84 U/L,
6,94 U/L, 385,87U/Li 1,07 mg/dl.

Zaklju~ak: Ispitivanje MAU uz specifi~ne uri-
narne enzime mo`e biti koristan neinvazivni indikator
za bubre`nu insuficijenciju kod pacijenata sa diabete-
som Tip II.

Klju~ne re~i: Alkalna fosfataza, Alanin amino-
peptidaza, Kisela fosfataza, Mikroalbuminurija, Dija-
beti~na bolest bubrega, Dijabetes melitus tip II.
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Abstract: Introduction: One of the significant
functional disorders of the central nervous system in
patients with schizophrenia is the increased activity of
the mesolimbic dopaminergic system. By the nigrostri-
atal pathway, the caudate nucleus is closely related to
other dopaminergic systems of the brain. Since the fun-
ction of caudate nucleus relies on the action of dopami-
ne in the brain; the role of this anatomical structure in
the pathogenesis of schizophrenia is not sufficiently
clarified. The aim of this paper was to examine whet-
her the caudate nucleus participates in the modulation
of the intensity of psychotic manifestations in schizop-
hrenia. Patients and Methods: The study included a
total of thirty-one patients with schizophrenia. Diagno-
sis of the schizophrenia was based on the DSM-IVcri-
terion (Diagnostic and Statistical Manual of Mental
Disorders, fourth edition), and the intensity of psycho-
tic manifestations was evaluated by using Brief Psy-
chiatric Rating Scale (BPRS). The size of the caudate
nucleus was determined on axial non-contrast CT ima-
ges on the surface of the largest cross-section using
AutoCAD 2007 digital morphometry. The statistical
data were processed by the SPSS 16.0 program packa-
ge. The statistical conclusions are presented on the ba-
sis of two-tail p < 0.05. Results: In this study, we have
observed a negative correlation between the area as
well as the perimeter of the left caudate nucleus head
section and the intensity of the psychotic manifestati-
ons (area: regression coefficient B = –0.17, p = 0.050,
perimeter: regression coefficient B = –0.010, p =
0.012). On the right hemisphere of the brain we obser-
ved only a negative correlation of the intensity of the

psychotic manifestations from the perimeter of the
head section of caudate nucleus (regression coefficient
B = –0.013, p = 0.011). Conclusion: In our research we
found that the higher intensity of psychotic manifesta-
tions in schizophrenia was accompanied with the smal-
ler area and the perimeter of left caudate head as well as
the smaller perimeter of the head of right caudate nuc-
leus. The finding of the dependence of the intensity of
psychotic manifestations on the perimeter of the right
caudate head and not on its area speaks in favor of the
caudate head surface deformations as one of the mark-
ers of intensity of psychotic manifestations in patients
with schizophrenia.

Key words: caudate nucleus, schizophrenia, anal-
ysis, correlation.

INTRODUCTION

One of the significant functional disorders of the
central nervous system in patients with schizophrenia
is the increased activity of the mesolimbic dopaminer-
gic system (1, 2). Caudate nucleus belongs to the sub-
cortical gray masses of the brain i.e.to basal ganglia.
By the nigrostriatal pathway, the caudate nucleus is
closely related to other dopaminergic systems of the
brain. Since the function of caudate nucleus relies on
the action of dopamine in the brain; the role of this ana-
tomical structure in the pathogenesis of schizophrenia
is not sufficiently clarified. The aim of this paper was
to examine whether the caudate nucleus participates in
the modulation of the intensity of psychotic manifesta-
tions in schizophrenia.
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PATIENTS AND METHODS

The study encompassed a total of thirty-one per-
sons with schizophrenia (F20): 15 females and 16 ma-
les. Schizophrenia diagnosis was based on the
DSM-IV criterion (3), and the intensity of psychotic
manifestations was evaluated using the Brief Psychia-
tric Rating Scale (BPRS) (4). The intensity of psycho-
tic manifestations in this scale is scored by the values
from 1 to 7 (1 = symptoms not present, 2 = very mild,
3 = mild, 4 = moderate, 5 = moderately strong, 6 =
strong and 7 = extremely strong). More BPRS score
values reflect higher intensity of the psychotic mani-
festations.

The size of the caudate nucleuswas determined
on axial non-contrast CT images (layer thickness of
5 mm) on the surface of the largest cross section. The
area and the perimeter of the caudate head were de-
termined using the AutoCAD digital planimetry (Fi-
gure 1). AutoCAD 2007 for PC Windows (developed
by Autodesk, Inc. San Rafael, California, U.S.) be-
longs to a group of software packages designed for
drawing, designing and other aspects of computer
application engineering practice. This software pac-
kage can also be used to measure surfaces of irregu-
lar geometric figures, such as central nervous system
structures (5).

Patients with severe comorbid states (cardiac de-
compensation, unstable angina pectoris, myocardial in-
farction in the previous and the year of the study, infecti-
ous diseases, malignant and chronic immune diseases)
were excluded from the study because of the confound-
ing effect. Also, the study did not include patients with
other psychiatric disorders diagnoses, neurological dis-
orders and patients with the history of stroke.

The statistic data are processed in the SPSS 16.0
program package. The hypotheses of the regression

models used were tested. The statistical conclusions
are presented on the basis of two-tail p < 0.05.

RESULTS

Examination of the correlationbetween intensity
of psychotic manifestations in patients with schizop-
hrenia comparing the gender and age of respondents is
shown in Table 1.

Since the deviation of BPRS scores from the nor-
mal distribution was observed (Shapiro-Wilk test p =
0.044), in the correlation of psychotic manifestations
intensityregarding the gender and age of respondents
the generalized linear model of the subclass gamma
with the log link (robust estimator) was used. Negative
correlation i.e. higher intensity of symptoms of psy-
chotic manifestations in younger personswas obser-
ved(regression coefficient B = -0.00036, p < 0.001)
(Table 1). By incorporating only one parameter i.e. age
of the respondents in the examined model, the afore-
mentioned correlation was also confirmed (regression
coefficient B = -0.00040, p < 0.001).

Examining the correlation of the intensity of psy-
chotic manifestations (BPRS score) of patients with

Figure 1. Display of the AutoCAD digital

morphometry of the largest cross-section of the right

caudate nucleus head: area 141.18 mm2, perimeter

48.802 mm

Table 1. Dependence of the intensity of psychotic manifestations of patients with schizophrenia

regarding the gender and the age of respondents

Parameter Estimates

Parameter B Standard Error
95% Wald Confidence Interval Hypothesis Test

Lower Upper Wald Chi-square df p

(Intercept) 4.254 0.0530 4.150 4.358 6433.764 1 < 0.001

Years -0.00036 0.00009 -0.0005 -0.0002 16.217 1 < 0.001

ŠMale¹ 0.075 0.0738 -0.069 0.220 1.042 1 0.307

ŠFemale¹ 0
a

(Scale) 0.045
b

BPRS: Brief Psychiatric Rating Scale
Dependent Variable: BPRS score
a. This parameter is set to zero because it is redundant.
b. Calculation based on thePearson’s Chi-Squared test.



schizophrenia and the age and the area of the largest
cross section of the left caudate nucleus head we found
greater intensity of psychotic manifestations in persons
with smaller caudate head area (regression coefficient B
= -0.17, p = 0.050) (Table 2). For the examination of sta-
tistical significance, the generalized linear model of the
subclass gamma with the log link (robust estimator) was
used.

Examining the correlation between intensity of
psychotic manifestations (BPRS score) of patients with
schizophrenia and the age and the perimeter of the larg-
est cross section of the left caudate nucleus head we fo-
und greater intensity of psychotic manifestations in
younger persons (regression coefficient B = -0.00047, p
< 0.001) with smaller caudate head perimeter (regres-
sion coefficient B = -0.010, p = 0.012) (Table 3). For the

examination of statistical significance, the generali-
zed linear model of the subclass gamma with the log
link (robust estimator) was used.

Examining the correlation between the intensity
of psychotic manifestations (BPRS score) of patients
with schizophrenia and the age and the area of the lar-
gest cross section of the right caudate nucleus head we
did not certain correlation between the intensity of
psychotic manifestations and caudate head area (re-
gression coefficient B = -0.002, p = 0.404) (Table 4).
For the examination of statistical significance, the ge-
neralized linear model of the subclass gamma with the
log link (robust estimator) was used.

Examining the correlation between the intensity
of psychotic manifestations (BPRS score) of patients
with schizophrenia and the age and the perimeter of
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Table 2. Examination of the dependency of the intensity of psychotic manifestations

from the largest cross section area of the left caudate nucleus head

Parameter Estimates

Parameter B
Standard

Error

95% Wald Confidence

Interval
Hypothesis Test

Lower Upper
Wald

Chi-Square
df p

(Intercept) 6.631 1.2016 4.276 8.986 30.453 1 < 0.001

Years -0.054 0.0291 -0.111 0.003 3.429 1 0.064

Cross-sectional area of the left caudate

head (mm
2
)

-0.017 0.0087 -0.034 -0.00004 3.858 1 0.050

Years *Cross sectional area of the left

caudate head
0.00039 0.0002 -0.00003 0.001 3.370 1 0.066

(Scale) 0.042
a

BPRS: Brief Psychiatric Rating Scale
Dependent Variable: BPRS score
a. Calculation based on thePearson’s Chi-Squared test.

Table 3. Examination of the dependency of the intensity of psychotic manifestations

from the largest cross section perimeter of the left caudate nucleus head

Parameter Estimates

Parameter B
Standard

Error

95% Wald Confidence

Interval
Hypothesis Test

Lower Upper
Wald

Chi-Square
df p

(Intercept) 4.747 0.1950 4.365 5.129 592.721 1 < 0.001

Years -0.00047 0.00008 -0.0006 -0.0003 37.224 1 < 0.001

Cross-sectional perimeter of the left

caudate head (mm)
-0.010 0.0038 -0.017 -0.002 6.357 1 0.012

(Scale) 0.042
a

BPRS: Brief Psychiatric Rating Scale
Dependent Variable: BPRS score
a. Calculation based on thePearson’s Chi-Squared test.



the largest cross section of the right caudate nucleus
head we found greater intensity of psychotic manifes-
tations in younger persons(regression coefficient B =
-0.0005, p < 0.001) with smaller caudate head perime-
ter (regression coefficient B = -0.013, p = 0.011) (Table
5). For the examination of statistical significance, the
generalized linear model of the subclass gamma with
the log link (robust estimator) was used.

DISCUSSION

In terms of morphology of caudate nucleus and its
association with psychotic manifestations in schizop-
hrenia results in the literature are different. Thus, for
example, Rich AM et al. did not observe the morpho-
metric caudate nucleus alterations in patients with
chronic and early schizophrenia (6). Brugger SP et.
Howes OD in meta-analysis also did not indicate the

modified caudate nucleus in patients with the first epi-
sode of schizophrenia (7). Authors(8) came up with a
similar conclusion. On the other hand, Ebdrup BH et
al. indicated a reduction in volume and smaller caudate
nucleus in patients with the first episode of schizophre-
nia without the use of antipsychotics (9). Also, Steg-
mayer K et al. in patients with schizophrenia and signi-
ficant emotional dysregulation indicate the reduction
of gray mass in ventral striatum and caudate nucleus
(10). Li Y et al. in meta-analysis showed reduction of
grey mass of the left caudate nucleus (11), and Brandt
GN et Bonelli RM (12) emphasize, besides the reduc-
tion of caudate nucleus in the first episode of schizop-
hrenia, to the increased caudate nucleus in chronic pha-
se, as a consequence of the antipsychotic application.

The authors (13) also point out to the smaller cau-
date nucleus in early schizophrenia in comparison to a
healthy population, with a subsequent increase in the
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Table 4. Examination of the dependency of the intensity of psychotic manifestations

from the largest cross section area of the right caudate nucleus head

Parameter Estimates

Parameter B
Standard

Error

95% Wald Confidence

Interval
Hypothesis Test

Lower Upper
Wald

Chi-Square
df p

(Intercept) 4.640 0.4095 3.837 5.443 128.398 1 < 0.001

Years -0.0005 0.000084 -0.0006 -0.0003 29.959 1 < 0.001

Cross-sectional area of the right caudate

head (mm
2
)

-0.002 0.0028 -0.008 0.003 0.695 1 0.404

(Scale) 0.046a

BPRS: Brief Psychiatric Rating Scale
Dependent Variable: BPRS score
a. Calculation based on thePearson’s Chi-Squared test.

Table 5. Examination of the dependency of the intensity of psychotic manifestations

from the largest cross section perimeter of the right caudate nucleus head

Parameter Estimates

Parameter B
Standard

Error

95% Wald Confidence

Interval
Hypothesis Test

Lower Upper
Wald

Chi-Square
df p

(Intercept) 4.906 0.2470 4.421 5.390 394.367 1 < 0.001

Years -0.0005 0.00008 -0.0006 -0.0003 34.615 1 < 0.001

Cross-sectional perimeter of the right

caudate head (mm)
-0.013 0.0052 -0.023 -0.003 6.448 1 0.011

(Scale) 0.040
a

BPRS: Brief Psychiatric Rating Scale
Dependent Variable: BPRS score
a. Calculation based on thePearson’s Chi-Squared test.



size of the caudate nucleus after ordering antipsychotic
therapy. Zampieri E et al. emphasize the importance of
antipsychotics to the increase of caudate nucleus too
(14). However, in this case, different findings are also
depicted in the literature. Emsley R et al. do not only
challenge the smaller caudate nucleus in patients with
early schizophrenia, pointing to their findings of a lar-
ger caudate nucleus of schizophrenic patients, but also
negating the increase of the caudate nucleus after ad-
ministration of antipsychotics such as risperidone and
flupentixol (15). In support of the aforementioned lar-
ger caudate nucleus in patient with schizophrenia refer
also the studies(16, 17). Regarding the increase of cau-
date nucleus after ordering antipsychotics, Mouchlia-
nitis E et al. cited different findings in meta-analysis
i.e. three studies where antipsychotic clozapine led to
caudate nucleus reduction, not increment (18). Howe-
ver, in the later case, there are literature counterparts
that point to the increased metabolism of caudate nuc-
leus after the administration of clozapine (19). So, the
issues are not completely settled yet.

In our study, we found a negative correlation bet-
ween intensity psychotic manifestations from the size
of the cross section of caudate nucleus head; on the left
brain hemisphere from the both i.e. area and perimeter
(Table 2 and 3), and from the perimeter on the right
brain side (Table 5). Greater intensity of psychotic ma-
nifestations in patients with smaller head size of cauda-

te nucleus was also noted by the authors (20). Our find-
ing of the dependence of the intensity of psychotic ma-
nifestations on the perimeter of the right caudate head
and not from its area speaks in favor of the deformati-
ons of the surface of caudate nucleus head in patients
with schizophrenia, as indicated by the study (21).

CONCLUSION

In our research we found that the higher intensity
of psychotic manifestations in schizophrenia was ac-
companied with the smaller area and the perimeter of
left caudate head as well as the smaller perimeter of the
head of right caudate nucleus. The finding of the corre-
lation between intensity of psychotic manifestations on
the perimeter of the right caudate head and not on its
area speaks in favor of the caudate head surface defor-
mations as one of the markers of intensity of psychotic
manifestations in patients with schizophrenia.
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ANALIZA KORELACIJE MORFOMETRIJSKIH KARAKTERISTIKA

GLAVE REPATOG JEDRA I INTENZITETA PSIHOTI^NIH MANIFESTACIJA

KOD SHIZOFRENIJE
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Uvod: Jedan od zna~ajnih funkcionalnih pore-
me}aja centralnog nervnog sistema kod pacijenata sa
shizofrenijom je pove}ana aktivnost mezolimbi~kog
dopaminergi~kog sistema. Preko nigrostrijatnog puta
repato jedro je usko funkcionalno povezano sa dru-
gim dopaminergi~kim sistemima mozga. Budu}i da
se funkcija nc. Caudatusa naslanja na djelovanje do-
pamina u mozgu, uloga ove anatomske strukture u pa-
togenezi shizofrenije nije dovoljno razja{njena. Cilj
ovog rada je bio da se ispita da li repato jedro u~estvu-
je u modulaciji intenziteta psihoti~nih manifestacija
kod shizofrenije. Ispitanici i metode: Istra`ivanje je
obuhvatilo ukupno trideset i jednu osobu obolelu od
shizofrenije. Dijagnoza shizofrenije je postavljana na

osnovu DSM-IV kriterijuma, a intenzitet psihoti~nih
manifestacija je procenjivan primenom skale za pro-
cenu psihoti~nih poreme}aja - BPRS (Brief Psychiat-
ric Rating Scale). Veli~ina glave repatog jedra odre|i-
vana je na aksijalnim nekontrasnim CT snimcima na
povr{ini najve}eg popre~nog preseka primenom
AutoCAD 2007 digitalne morfometrije. Statisti~ki
podaci su obra|ivani u SPSS 16.0 programskom pa-
ketu. Statisti~ki zaklju~ci izneseni su na osnovu dvo-
smernog p < 0.05. Rezultati: U ovom istra`ivanju
uo~ili smo negativnu korelaciju povr{ine i obima pre-
seka leve glave repatog jedra i intenziteta psihoti~nih
manifestacija (povr{ina: regresioni koeficijent B =
-0.17, p = 0.050, obim: regresioni koeficijent B =
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-0.010, p = 0.012). Na desnoj hemisferi mozga uo~ili
smo negativnu korelaciju intenziteta psihoti~nih ma-
nifestacija samo od obima preseka glave repatog je-
dra (regresioni koeficijent B = -0.013, p = 0.011). Za-
klju~ak: U na{em istra`ivanju uo~ili smo da je ve}i
intenzitet psihoti~nih manifestacija kod pacijenata sa
shizofrenijom bio pra}en manjom povr{inom i obi-
mom glave levog nc. Caudatusa i manjim obimom

glave desnog kaudatusa. Nalaz zavisnosti intenziteta
psihoti~nih manifestacija od obima glave desnog kau-
datusa, a ne i od povr{ine govori u prilog prisutnih de-
formacija na povr{ini glave repatog jedra kao jednog
od korelata intenziteta psihoti~nih manifestacija kod
pacijenata sa shizofrenijom.

Klju~ne re~i: nc. caudatus, shizofrenija, analiza,
korelacija.
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Abstract: Statement of Significance: The pros-
pect of this study is that the macula thickness is redu-
ced in amblyopic eyes and may be a potential diagnos-
tic tool in the future screening of amblyopic eyes. We
did the unilateral anisometropic amblyopic patient
comparison between amblyopic and non-ambliopic
eyes in terms of average macular thickness and average
retinal nerve fiber layer thickness with the help of
spectral optical coherens tomography.

Material and Methods: The study included 74
over 6 year old patients with unilateral anisometropic
amblyopia. Comparison between 74 amblyopic and 74
non-amblyopic eye in terms of average macular thick-
ness and average retinal nerve fiber layer thickness,
with the help of spectral optical coherens tomography
(OPKO Instrumentations, Miami, FL). The difference
between healthy and amblyopic eyes, mean macular
thickness and retinal nerve fiber layer thickness were
evaluated by Mann-Whitney U test.

Results: The mean age of the patients was 9.46 ±
1.86 (7-14 years old) and 40 patients were female
(54.05%), 34 patients were male (45.95%). Amblyopia
group average macular thickness and mean retinal ner-
ve fiber layer thickness respectively 235.31 ± 21.3 mi-
cron (�) and 100.96 ± 11.45 � while non-amblyopia
group average macular thickness and mean retinal ner-
ve fiber layer thickness respectively 258.59 ± 13.91 �

and 103.68 ± 14.55 �. Although statistically significant
difference (p = 0.001) was observed with Mann-Whit-
ney U test in terms of macular thickness, while in terms
of retinal nerve fiber layer the difference between two
groups was not statistically significant (p = 0,34).

Conclusions: Average macular thickness measu-
rements taken with OCT device varies in anisometro-
pic amblyopic eyes is an important concept for future
studies.

Key words: Amblyopia, spectral oct, macular
thickness.

INTRODUCTION

Amblyopia is the most common cause of unilate-
ral visual loss in children. This is defined as a decrease
in unilateral or bilateral uncorrected visual acuity due
to visual deprivation and / or abnormal binocular inter-
action without an organic pathology (1,2,3). The inci-
dence varies from 0.5 to 3.5% (4). There are 3 main
subgroups depending on strabismic, anisometropic and
deprivation (5, 6). Functionally, amblyopic eye sup-
pression results in loss of binocular functions of the bi-
nocular neurons in the visual cortex (5, 7, 8). Histopat-
hological changes in lateral geniculate nuclei in ambly-
opic eyes have been demonstrated in human and ani-
mal experiments (9-13).

The issue of retinal involvement in amblyopic
eyes is controversial. Electroretinography (ERG) was
significantly lower in the amblyopic eye in one study
(14), while another study did not achieve the same re-
sult (15).

Optical coherence tomography (OCT) is a non-in-
vasive, non-contact method of evaluating retina with
axial resolution less than 10 microns using interferom-
etry technique with near infrared laser beams. Retinal
nerve fiber layer (RNFL) thickness measurements me-
asured by OCT were similar to histological studies
(16). It has been found that spectral OCT (S-OCT) me-
asurements provide more detailed and accurate results
than time-dependent OCT measurements (17).

The aim of this study was to compare the mean
macular thickness and mean retinal nerve fiber thick-
ness of the healthy and amblyopic eyes in cases of uni-
lateral anisometropic amblyopia using S-OCT.
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METHODS

This cross-sectional observational study was per-
formed between April 2017 and March 2018 in Ahi
Evran University Education and Research Hospital,
Department of Ophthalmology. The research was car-
ried out in accordance with Helsinki declaration rules
and with informed consent forms of patients.

In this study, patients over 6 years of age, diagno-
sed with unilateral anisometropic amblyopia, were
evaluated for amblyopic and non amblyopic eyes. A
comprehensive ophthalmologic examination was per-
formed on all cases. Refractions of the patients before
and after cycloplegic instillation with autorefractome-
ter were determined.

Uncorrected visual acuity (UCVA) and best cor-
rected visual acuity (BCVA) were obtained with Snel-
len’s sphere at a distance of 6 m without cycloplegic ef-
fect. In all cases, a goldmann applanation tonometer
was used to measure intraocular pressure, a biomicro-
scopic evaluation to assess anterior segment and a dila-
te fundus examination. In addition, strabismus exami-
nation was performed to all cases.

One eye had a visual acuity of at least 20/20, and
the other eye’s visual acuity less then non-amblyopic
eye at least two lines and an eye pathology that could
affect the eye other than anisometropia could not be de-
termined were accepted as amblyopia. Two diopters
(D) spherical equivalents and one diopter (D) refrac-
tion difference between the two eyes were accepted as
anisometropia.

Macula and optic disc in ambliyopic and intact
eyes were photographed with OCT (OPKO Instrumen-
tations, Miami, FL,USA). Spectral OCT / SLO (OPKO
/ OTI Instru- mentation, Miami, FL, USA) was used.
The device provides spectral OCT and SLO images of
the tissues at the same time, at the time of scanning ap-
proximately 27,000A-scan per second, using “super
luminescent diode” light at 830-840 nm wavelength.
The axial resolution is 5-6 �m, the posterior resolution
is 15 �m, and the scan depth is 2.3 mm (18). In all ca-
ses, a 3.4 mm diameter peripapillary RLL thickness
measurement was performed in an RSLT mode of the
device by an experienced OCT user. The device takes
averages of 3 peripapillary measurements as standard.
These three measurements were also taken from us and
were not taken into account if there are cross-sections
with RSLT boundary detection error or signal-to-noise
ratio less than 50%. In the RSLT mode, the device rece-
ives thickness measurement; mean RNFL thickness,
superior-nasal-inferior-temporal, and 8-hour quadrant
thicknesses. The mean macular thickness was adjusted
to 512 × 64 maculer cubes with the instrument set to
OCT mode.

The obtained data was recorded in the computer
“SPSS” (statistical package for social sciences) for Win-
dows “15”. The Kolmogorov-Smirnov test was used to
show that the data of the groups were not homogeneo-
usly distributed (p = 0.001). The difference between the
2 independent groups was assessed by the Mann-Whit-
ney U test, a nonparametric test. When the p-value was
less than 0.05, the results were considered significant.

RESULTS

In 74 patients with unilateral anisometropic am-
blyopia, 74 amblyopic and 74 non-ambliyopic eyes
were evaluated. The mean age of the patients was 9,46
± 1,86 (7-14 years); 40 patients were female (54,05%)
and 34 patients were male (45,95%).

The average macula thickness in the amblyopic
group was 235.31 ± 21.33 and the mean retinal nerve fi-
ber thickness was 100.96 ± 11.45; mean macular thick-
ness was 258.59 ± 13.91 and mean retinal nerve fiber
thickness was 103.68 ± 14.55 in the non-amblyopic gro-
up. The Mann-Whitney U test was used to compare two
independent groups after demonstration with the help of
the Kolmogorov-Smirnov test (p = 0.001 and 0.0001).

Mean macular thickness was significantly lower
in amblyopic eye group (p = 0.001), but there was no
statistically significant difference between two groups
in terms of mean RNFL thickness (p = 0,34).

DISCUSSION AND CONCLUSION

Different results have been reported in studies in
which retinal thicknesses of the amblyopic and intact
eyes were evaluated. When we looked at the literature,
Yen (19) and Yoon (4) Peripapillary RSLT analyzes re-
vealed a statistically significant height in amblyopic
group; Altintas (7), Kee (5) and Repka (20) did not
show any statistically significant difference between
these two groups. Yoon et al. reported that there was no
difference in macular thickness between the unilateral
anisometropic amblyopia and amblyopic eyes and that
the RNFL thickness was thicker in amblyopic eyes (4).
Dickmann et al. anisometropic amblyopia, and strabis-
mus amblyopia, there was no statistically significant
difference between the macula and RNFL thickness of
the amblyopic and non-amblyopic eyes (21). As a re-
sult of our study, statistically significant decrease in
average macular thickness was observed (p = 0,001),
unlike previous studies, and no statistically significant
difference was found in terms of mean RNFL thickness
as similar to the previous studies (p = 0,34).

Amblyopia studies have shown that atrophy oc-
curs in lateral geniculate cells (22). In animal studies,
reduction of optic nerve dimensions in amblyopic



eyes, ganglion cytoplasm and thinning in internal ple-
xiform layer were detected (23).

It is important to be diagnosed as early as possible.
Because the earlier the diagnosis is made, the greater
the likelihood of treatment. We think that pathologic
findings detected in the brain in histological studies
can be detected with OCT also in RSLT, which may be
useful in the detection of amblyopia. In some studies
amblyopia was observed with macular thickness in the
eyes and no difference was observed in some studies as
we showed in our study with RNFL thicknesses.

There are many factors that affect the reproducibi-
lity and manufacturability of OCT images. These in-
clude patient co-operation, fixation, and refraction
(24). In addition, it has been reported that retinal thick-
ness values obtained with different brand and model
OCT devices can not be used in place of each other due
to the different measurement algorithms used in the de-
vices, but the reproducibility and manufacturability of
measurements taken in the same way are quite high
(24). In addition to device factors, patient characteris-
tics can also affect the outcome of OCT. When the le-
vel of vision is low, the fixation of the cases becomes
difficult and the quality of the shot is reduced and the
reliability of the results of OCT to be used for fol-
low-up of the cases is reduced.

As a result, there was a statistically significant dif-
ference between the macular thicknesses measured by
spectral OCT in children with unilateral anisometropic
amblyopia. It is clear that this result we obtained sho-
uld be supported by extensive participatory randomi-
zed studies, but we still think it may be important to
follow up with this imaging method which is likely to
become a valuable follow-up tool in the future of am-
blyopia cases.

Abbreviations

ERG — Electroretinography
OCT — Optical coherence tomography
RNFL — Retinal nerve fiber layer
UCVA — Uncorrected visual acuity
BCVA — best corrected visual acuity
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Sa`etak

PORE\ENJE IZME\U AMBLIOPNIH I NEAMBLIOPNIH O^IJU U POGLEDU

DEBLJINE MAKULE I DEBLJINE SLOJEVA NERVNIH VLAKANA RETINE
Ayyildiz Taha

Department of Opthalmology, Ahi Evran University Medicine Faculty, Kirsehir, Turkey

Uvod: Prospekt ove studije je to da je debljina
makule manja kod ambliopnih o~iju i mo`e predsta-
vljati potencijalno dijagnosti~ko sredstvo u budu}em
skriningu ambliopije. Izveli smo pore|enje kod unila-
teralne anizometropijske ambliopije izme|u ambliop-
nog i drugog neambliopnog oka u pogledu prose~ne
debljine makule i prose~ne debljine retinalnih nervnih
slojeva, uz pomo} spektralne opti~ke koherentne to-
mografije.

Materijal i metode: Studija je uklju~ila 74 paci-
jenta preko 6 godina sa unilateralnom anizometrijskom
ambliopijom. Pore|enje izme|u 74 ambliopna i 74 ne-
ambliopna oka u pogledu prose~ne debljine makule i
prose~ne debljine nervnih slojeva retine uz pomo}
spektralne opti~ke koherentne tomografije (OPKO In-
strumentations, Miami, FL). Razlika izme|u zdravog i
ambliopnog oka, prose~na vrednost debljine makule i
prose~na debljina slojeva nervnih vlakana retine su bili
procenjeni kori{}enjem Mann-Whitney U testa.

Rezultati: Prose~na vrednost godina pacijenata bila
je 9.46 ± 1.86 (7-14 godina `ivota) i 40 pacijenata su bile
`ene (54,05%), 34 pacijenta su bili mu{karci (45,95%). U
grupi ambliopnih o~iju srednja makularna debljina i sred-
nja debljina slojeva nervnih vlakana retine bila je 235,31
± 21.3 mikrona (�) i 100,96 ± 11,45 �, dok je u grupi ne-
ambliopnih o~iju prose~na makluarna debljina i prose~na
debljina slojeva nervnih vlakana retine respektivno
258,59 ± 13,91 � i 103,68 ± 14,55 �. Iako je statisti~ki
zna~ajna razlika bila vi|ena koriste}i Mann-Whitney U
test u pogledu makularne debljine, kod srednje debljine
slojeva nervnih vlakana retine nije bila na|ena statisti~ki
zna~ajna razlika izme|u grupa (p = 0,34).

Zaklju~ak: Prose~na debljina makule odre|ivana
pomo}u OCT-a razlikuje se u anizometrijskom ambli-
opnom oku u odnosu na drugo neambliopno oko i mo`e
se posmatrati kao zana~ajna osnova za budu}e studije.

Klju~ne re~i: ambliopija, spektralna opti~ka ko-
herentna tomografija, makularna debljina.
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Abstract: Introduction: Adding years to life is a
great achievement when this is accompanied by a good
level of health and well-being and independence. Major
indicators for prediction mortality risk in older adults
are the nutrition status and physical functional ability.
The aim of this study is to present the nutritive and func-
tional status among institutionalized elderlies and the re-
latedness with certain risk factors. Material and meth-
ods: Cross-sectional study has been conducted at cer-
tain nursing homes with participation of individuals
over 60 years old. As for the research Scale of Daily Li-
ving Activities (ADL) has been used to present the func-
tional capacity of the elderly and MNA has been used to
detect the nutrition status. Results: The results from the
research conducted among elderlies have shown the fol-
lowing socio-demographic characteristics: out of 127
participants, most of them were females- 77% and 69%
at the age between 75 and 84. Most of the elderlies (in
68%) have completed secondary education. The results
from MNA have shown that 69,2% are well- nourished,
27,6% are at risk for malnutrition and 3,2% are malnou-
rished. There is a relatedness of the nutrition status with
the gender (p < 0,001) and the level of education (p <
0,001).ADL scale among 127 elderly participants has
shown that 37% are independent, 45% are with a moder-
ate impairment and 18% are with severe functional im-
pairment. In comparison with the females, the males
show higher level of functional ability in all ADL com-
ponents except the continence. Conclusion: The results
from the research have shown that the nutrition status
among elderlies is satisfactory, emphasizing the factors
such as gender, education level and functional ability as
key points for the level of nutrition status at the elderlies.

Key words: malnutrition, functional capacity, el-
derly.

INTRODUCTION

Aging among population worldwide is quite pres-
ent regardless of its level of development. Even though
the progression is higher in the developed countries yet
the population aging includes those countries where
the young people is present as well (1). In Macedonia
the presence of people over 60 years in 2012 expressed
in percentage is 17,5% and those over the age of 80 is
2,3% from the total number of population.

Adding years to life is a great achievement when
this is accompanied by a good level of health and
well-being and independence. Nevertheless ageing in-
creases the dependence of other people due to reduc-
tion of the level of functional independence (2).
Major indicators for prediction mortality risk in older
adults are the nutrition status and physical functional
ability (3). A decline in functional status is a profound
predictor of mortality (4). The death rate increases
from 8 % in individuals with no disability, to 15% with
one or more Instrumental Activities of Daily Living
(IADL) disabilities, to 21% in persons with one or two
ADL dependencies, and up to 37% in those with five or
six ADL dependencies during a 2-year period (5).
Many studies have shown that malnutrition among el-
derly increases the death rate opposite to elderly with
good nutrition status (5-10).

Nursing homes are the ones offering proper care
for elderly of 80 years and above (11). The inability to
live at home is intensifying the necessity of institutio-
nal care of elderly offered by the nursing homes (12).
Nursing homes across Europe provide care for 2 to
10% of the elderly (13, 14). Several studies have
shown that the institutionalized female elderly register
higher prevalence of malnutrition in terms of elderly
people in general (15-18).
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Mini Nutritional Assessment (MNA) is s method
used for identification of malnutrition risk among el-
derly. The MNA is a simple, low cost and noninvasive
method that can be done at bedside (19). Added MNA
scores allow one to screen the elderly who have an ade-
quate nutritional status, those who are at risk of malnu-
trition and those who are malnourished.

The aim of this study is to present the nutritive and
functional status among institutionalized elderlies and
the relatedness with certain risk factors.

MATERIAL AND METHODS

Cross-sectional study has been conducted at certain
nursing homes in R. Macedonia with participation of in-
dividuals over 60 years old. Before the start of the rese-
arch, the author has provided consent from the relevant
authorities of the institutions. Each participant was expla-
ined in details about the aim of the research as well as the
anonymity and the voluntary aspect of this study. Before
the beginning of the anonymous questionnaire a verbal
and official /sighed consent has been provided by each
participant (addition 1). Out of 148 elderlies the research

has been conducted to 127 as of the absence or inability to
participate due to mental disorder.

Nutritional Status

MNA (addition 2) has been used to detect the nu-
trition status, which is composed of 18 items such as:
anthropometry: body mass index (weight in kilograms
/ Height in Meters x Height in Meters), calf circumfer-
ence (measuring the calf at the widest part) and arm cir-
cumference (the distance between the acromial surface
of the scapula (bony protrusion surface of upper shoul-
der) and the olecranon process of the elbow (bony po-
int of the elbow) on the back of the arm.), dietary (num-
ber of meals, autonomy to feed, water and food inges-
tion), and global assessment (medicines, residence,
mobility, dementia, stress, how does the patient consi-
der his/her health status and nutritional status). The in-
terpretation of the results is done based on the total sco-
re such as: 24 and above are considered as adequate no-
urished, 17 to 23,5 are considered as individuals at risk
of malnutrition and 17 and below are considered to be
malnourished (7).

Table 2. Factors linked with the nutrition status among hospitalized elderly in R. Macedonia

N
Risks with malnutrition

and with malnutrition
Well nourished P value

Registered illnesses less than 3

Registered illnesses more than 3 121

31 (35%)

46 (65%)

14 (32%)

30 (68%)
0,216

Moderate physical activity

Physical inactivity 105

38 (54,2%)

32 (45,8)

21 (60%)

14 (40%)
0,689

Dependent and partly dependent

Independent 127

45 (52,9%)

40 (47,1%)

5 (11,9%)

32 (88,1%)
< 0,0001

ANOVA

Source of Variation SS df MS F P-value F crit

Between Groups 253.5 2 126.75 6.019789 0.021899 4.256495

Within Groups 189.5 9 21.05556

Total 443 11

Table 1. Variable associated with functional activates, gender and BMI

Addition 1

Consent form for participants

1. I understand that my participation is voluntary and that I am free to withdraw at any time without gi-

ving any reason.

2. I understand that confidentiality and anonymity will be maintained and it will not be possible to
identify me in any publications

___________________ __________________
Patients name Signature
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Functional capacity

As for the research Scale of Daily Living Activiti-
es (ADL) has been used to present the functional capa-
city of the elderly. It is consisted of activities demon-
strating daily living independency. The scale is asses-
sed with values 1- for independent and 0- for depend-
ence. The score of 6 indicated complete independence,
score 4 indicated moderate impairment and 2 and be-
low indicate severe functional imparement (20, 21).

Data were analyzed with the Statistical Package
for Social Science (SPSS), version 19.0. The analysis
involved elderly with malnutrition and risk of it, using
Pearson correlation coefficient with significance level
of 5%. Poisson regression has been performed, presen-
ting the reasons for raw and adjusted prevalence and
their respective confidence intervals at 95% (CI 95%).
Variables that were associated with significance level
(p < 0.10) were included in the model.

RESULTS

The results from the research conducted among
elderlies have shown the following socio-demographic
characteristics: out of 127 participants, most of them
were females- 77% and 69% at the age between 75 and
84. Most of the elderlies (in 68%) have completed sec-
ondary education.

As for the estimation of their own health condi-
tion, most of the participants (in 47%) have stated that
their health is good and 41% of the elderlies estimated
their health condition as poor. 76% of them use more
than 3 medications a day and 17% of them use less than
3 medications a day. As of the results at 61% of the par-
ticipants less than 3 diseases has been registered as pre-
sents and 34% reported more than 3 diseases.

According to BMI 19% are with low wight, 33%
are with a normal weight, 31% are overweight and 17%
are obese. Mid value of BMI is 22,3 with statistical sig-
nificance between males and females (p < 0.001).

The results from MNA have shown that 69, 2 %
are well- nourished, 27,6% are at risk for malnutrition
and 3,2% are malnourished. There is a relatedness of
the nutrition status with the gender (p < 0,001) and the
level of education (p < 0,001).

ADL scale among 127 elderly participants has
shown that 37% are independent, 45% are with a mod-
erate impairment and 18% are with severe functional
impairment. In comparison with the females, the males
show higher level of functional ability in all ADL com-
ponents except the continence. From the results of the
chosen items (functional activates, BMI and gender)
represented in the table no 1 we have: independent
(37%), moderate impairment (45%) and severe functi-

onal impairment (23%). According to the represented
results we have significant differences between the
groups (p < 0,05).

Regarding the variables related to elderly health,
it has been found that presence of more than 3 diseases,
physical inactivity and functional capacity for ADLs
was associated to nutritional status. Table 2 presents
PR (Prevalence Rations) of independent variables and
their confidence intervals. It was observe as a result of
the multivariate analysis, that only the variable functi-
onal capacity for ADL was statistically significant.

DISCUSSION

This research presents the socio- demographic
characteristics, health, nutritive status, activity daily li-
ving among institutionalized elderlies. As for the study
most of the participants expressed in percentage were
females at the age between 75 and 84. Most of the par-
ticipants have completed secondary education. The
participants that were mostly included in this research
estimate their own health condition as good and most
of them use more than 3 medications a day, and for
most of them less than 3 diseases are registered.

Self-evaluating research among elderlies in Korea
has shown that 78% of the people have registered an il-
lness that is related with the estimation of their own he-
alth (22).

The morbidity in this research can be explained
with the fact that the institutionalizing of the elderlies
is mostly a result of the presence of illness and inability
for different types of care to this population.

According MNA scores 27,6% from the partici-
pants were at risk of malnutrition and 3.2% were regis-
tered as malnourished. Those results were with a lower
range than most of the international studies, whereas
the results from 32 multinational studies including
6,821 institutionalized elders indicated that the preva-
lence of malnutrition and its risk were 5-71% and
27-70% respectively (17). A study conducted at a nurs-
ing homes in Spain presented a prevalence of 2,8% of
participants are with malnutrition and 37,3% are at risk
of malnutrition. (23).

The nutrition status among participants is most
probably registered as good due to the exclusion of the
severely ill and elderlies suffering with dementia, dur-
ing the conduct of this research.

In this study the nutrition status has shown relat-
edness also with the gender and the level of education
among hospitalized elderlies.

A research conducted in Brazil has shown that the
nutritional status was associated with gender, educa-
tion, where ålderly men had a greater potential for mal-
nutrition and malnutrition risk (24).
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High proportion of elderly with low weight
mostly man was found in the research done by Mene-
zes and Marucci (25). As for the education and nutriti-
onal status a relatedness was indentified in a other stu-
dies conducted in Brazil (26). As for this study along
with the aforementioned studies conducted in Brazil
most of the examined are registered with a low level of
education. This result may be related to low socioeco-
nomic status and poor access to information. Barreto et
al.also suggests that low education is a risk factor for
low weight, explained by lower income in old age (27).

The results of ADL scale have shown that most of
the participants are able to perform their basic daily ac-
tivities, comparing that males show higher percentage
of independence in all components of ADL except the
continence, than females.

Similar results were shown with the study conduc-
ted at nursing homes in Lebanon where the males have
shown higher level of functional ability compared to
the females (28).

This study has also shown relatedness of the nutri-
tion status and presence of more than 3 diseases among
participants which is confirmed with the results of the
research of Stratton RJ whereas the results shown that
Somatic diseases may also increase the risk of malnu-
trition (29).

Participants included in this research show moderate
physical activity and physical inactivity in the hospitali-
zed elderly. Study conducted by Walid Kamal M. Abdel-
basset approved beneficial effects of physical activity on
depression status and pain in elderly people (30).

The results have shown a relation with the nutri-
tion status and the functional capacity of ADL same as

the research conducted in Brazil where it has been ob-
served that dependent or partially dependent individu-
als for performing ADLs are approximately 1.6 times
more malnourished or at risk of malnutrition than inde-
pendent individuals (24).

Nutrition status among institutionalized elderly
affects the impaired functional capacity, appearing
whether as a cause of a consequence. It is possible that
nutritional status is an important factor in maintaining
functional capacity, due to some aspects such as the lo-
west level of physical activity and muscle atrophy (31).

CONCLUSION

The results from the research have shown that the
nutrition status among elderlies is satisfactory, empha-
sizing the factors such as gender, education level and
functional ability as key points for the level of nutrition
status at the elderlies.

MNA and ADL are both simple and noninvasive
scales that can easily be administered among hospitali-
zed elderlies. Simple applying can be effective and
economic manner of identification of persons that are
in need of intervention.
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Uvod: Starenje je izrazito uspe{no kada je pra}e-
no dobrim nivoom zdravlja, blagostanja i nezavisnosti.
Glavni indikator za predvi|anje rizika mortaliteteta
kod starijih ljudi je nutritivni status i funkcionalna fi-
zi~ka sposobnost. Cilj ove studije bio je da se predstavi
nutritivni i funkcionalni status me|u institucionalizo-
vanih starih osoba u korelaciji sa odre|enim faktorima
rizika. Materijal i metode: studija slu~ajeva i kontrola
je sprovedena u odre|enim stara~kim domovima sa
u~e{}em pojedinaca koji su imali preko 60 godina. Za
analizu je uzeta Merna skala dnevnih aktivnosti (ADL)
koja je prezentovala funkcionalni kapacitet starih lica

kao i MNA koja je odre|ivala nutritivni status. Rezul-
tati: Rezultati ove studije pokazali su slede}e demo-
grafske karakteristike: od 127 paciejanta, ve~ina je bila
`enskog pola – 77% i 69% izme|u 75-84 godine. Ve}i-
na starih (68%) je imala srednju stru~nu spremu. Re-
zultati MNA pokazali su da je 69,2% ispitanika bilo
dobro hranjeno, 27,6% je bilo pod rizikom od malnu-
tricije i 3,2% je bilo pothranjeno. Postoji povezanost
izme|u nutritivnog statusa i pola (p < 0,001) i nivoa
obrazovanja (p < 0,001). ADL skala je od 127 ispitani-
ka pokazala da je 37% nezavisno, 45% sa srednjim
o{te}enjima, kao i 18% sa ozbiljnim funkcionalnim
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o{te}enjima. U pore|enju sa `enama, mu{karci su po-
kazali vi{i nivo funkcionalne sposobnnosti u svim
ADL komponentama, osim kontinencije.

Zaklju~ak: Rezultati ove studje pokazali su da je
nutritivni status me|u starim licima zadovoljavaju}i i

da skre}e pa`nju na pol, nivo obrazovanja i funkcional-
ne sposobnosti kao klju~ne ta~ke u nutritivnom statusu
starih.

Klju~ne re~i: malnutricija, funkcionalni kapaci-
tet, stari.
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Abstract: Pneumoperitoneum is free air existence
in abdomen and usually caused by the perforation in
gastrointestinal system. Peptic ulcer disease is the most
common cause of perforation and pneumoperitoneum.
The presence of free air in abdomen usually indicates
emergency surgery. However, surgical approach is not
required in some cases of pneumoperitoneum if there is
no evidence of perforation and no sign of peritoneal ir-
ritation. Herein, we present an 82-year–old male pati-
ent who had pneumoperitoneum after colonoscopy and
treated non-surgically.

Key words: colonoscopy, complication, pneumo-
peritoneum.

INTRODUCTION

Colonoscopy is known as a safe procedure, but
complications may occur. The most common complica-
tions are perforation and massive haemorrhage (1). The
incidence of these serious complications is low but, de-
spite increased experience with the procedure, it rema-
ins unchanged over time. The risk for adverse events has
been also associated with comorbidity: diabetes melli-
tus, history of previous stroke or cardiovascular disease,
chronic obstructive pulmonary disease. But pneumope-
ritoneum without sings of peritonitis after colonoscopy
is a rare phenomenon which creates a management di-
lemma for the surgeon (2). Herein, we present an
82-year–old male patient who had pneumoperitoneum
after colonoscopy and treated non-surgically.

CASE PRESENTATION

An 82-year–old, Jordanian male with a history of
hypertension and oesophagus carcinoma surgery 14
months ago was undergoing routine upper gastrointesti-
nal system endoscopy and colonoscopy with sedoanal-
gesia. Both procedures complicated uneventfully and no
pathologies were found. Two hours after endoscopic

procedures, he complained about abdominal and shoul-
der pain. On examination, the patient’s blood pressure
was 155/90 mm Hg, heart rate was 72 bpm and body
temperature was 37.2 °C. His abdominal examination
did not reveal any signs of rigidity or rebound but abdo-
men was distended and tympanic by percussion. Com-
plete blood count revealed a white blood count of 4550
cells/mm

3
(4600–10200 cells/mm

3
) and haematocrit le-

vel of 36% (40%–54%). His electrolytes, liver function
tests, blood urea nitrogen and creatinine were normal.
Intravenous and oral contrast-enhanced computed to-
mography scan revealed only pneumoperitoneum (Fig-
ure 1). Non-surgical treatment decision was taken due to
the fact that the patient has no sign of acute abdomen, no
fever, his leukocyte value was normal, and there was no
free fluid in the computed tomography. His oral diet was
stopped, intravenous fluid and 2

nd
generation cephalo-

sporin antibiotics started as a precaution. On the third
day of his follow up, his complains about abdominal and
shoulder pain decreased also body temperature was 36.8
°C. on his examination, his abdominal distension and
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Figure 1. Computed tomography image

of pneumoperitoneum (Blue arrow)
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tympanic sound by percussion decreased. His bowel so-
unds were normoactive and he had defecation. Comple-
te blood count revealed a white blood count of 6500
cells/mm

3
. He was started on an oral liquid diet on the

third day and given a normal salt-free diet on the fourth
day. During the period of hospitalisation, his vital signs
were normal. The patient stayed in hospital for 7 days.
The patient was discharged without any problem.

DISCUSSION

Colonoscopy is a safe and effective examination
technique for visualization of colonic lumen and it is

commonly used to diagnose colonic pathologies and
nowadays, it is used for treating some pathologies. The
literature reports a complication rate of up to 0.5% (1).
Most common complications of colonoscopy includ-
ing perforation and massive haemorrhage are rare but
have potential to cause very serious consequences even
lead to fatal outcome. Direct mechanical trauma of co-
lonoscopy, thermal trauma from electrocautery of laser
device and barotrauma from excessive air insufflation
are mechanisms of colonoscopy related perforation (2)
which has prevalence ranges from 0.016% to 0.2% fol-
lowing diagnostic examination and up to 5% after ther-
apeutic colonoscopy (3). Polypectomy, pneumatic di-

Figure 2. Algorthym of management free peritoneal air after colonoscopy



latation for Chron stricture, mucosal resection of lesi-
ons during colonoscopy are high risk procedures. Pati-
ents older than 75 years or those with comorbid disea-
ses also have increased risk of perforation (4). After
colonoscopy, patients usually describe abdominal and
shoulder pain from referred diaphragmatic irritation.
Physical examination may reveal a distended, rigid ab-
domen which is tympanic by percussion. Intestinal so-
unds may be hypoactive or absent. Abdominal tender-
ness varies and is present due to peritoneal irritation.
Subcutaneous air and crepitation in the abdominal wall
may be present. Increase of abdominal pressure may
causes upward distension of diaphragm muscle which
leads to respiratory problems (3). Pneumoperitoneum
without sings of peritonitis after colonoscopy is a rare
phenomennon which creates a management dilemma
for the surgeon. Pneumoperitoneum may occur witho-
ut perforation. Colonic mucosa may become air per-
meable if mucosa is herniated via muscular layer and
serosa (5). In contrast with this hypothesis, 2n the
study of Pearl JP et al, 100 patients underwent colono-
scopy and then radiography of the chest and abdomen
to detect free air. They revealed, no cases of benign
pneumoperitoneum were detected and they argued
pneumoperitoneum after colonoscopy is possibly
non-existent and advocated to treat all cases of free in-

traabdominal air after colonoscopy as perforations (6).
Other causes of pneumoperitoneum are emphysemato-
us cholecystitis (7), spontaneous bacterial peritonitis
(8), intestinal cystic pneumatosis (9), and liver abscess
(10). Most common gynecological cause is rupture of
pyometra (11). As a result of this rare condition and
management dilemma, some of these patients may un-
derwent unnecessary laparotomy (Figure 2).

CONCLUSION

Pneumoperitoneum after colonoscopy is a rare
and unusual situation which creates a dilemma for the
surgeon. We think that patients can be followed witho-
ut surgery if there is no free fluid and no evidence of
acute abdomen despite free air.
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REDAK FENOMEN KAO DILEMA ZA HIRURGA:

PNEUMOPERITONEUM NAKON KOLONOSKOPIJE
Ferhatoglu Ferhat Murat, Filiz Ilker Ali

Okan University, Faculty of Medicine, Department of General Surgery, Istanbul, Turkey

Pneumoperitoneum je prisustvo slobodnog va-
zduha u trbuhu i obi~no je uzrokovan perforacijom u
gastrointestinalnom sistemu. Pepti~ki ulkus je naj~e-
{}i uzrok perforacije i pneumoperitoneuma. Prisustvo
slobodnog vazduha u trbuhu je obi~no indikacija za
hitnu operaciju. Ipak, hirur{ki tretman nije neopho-

dan u nekim slu~ajevima pneumoperitoneuma, i to
ukoliko ne postoji dokaz o perforaciji i ukoliko nema
znakova iritacije peritoneuma. Predstavljamo paci-
jenta mu{kog pola, starog 82 godine, koji je imao pne-
umoperitoneum nakon kolonoskopije i nije le~en hi-
rur{ki.
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Abstract: Denture stomatitis is the most common
inflammatory reaction that occurs in people who wear
dentures. It is believed that in 60-65% of cases the cau-
se of this inflammation is infections by yeasts from the
genus Candida (C.), primarily Candida albicans infec-
tion. C. albicans is a part of the normal microflora of
the respiratory and digestive tract. This yeast has the
ability to adhere to the oral mucosa and to the base of
the denture, as well as to form a biofilm. Its virulence is
especially supported by the state of weakened resistan-
ce of the organism, when C. albicans expresses its pat-
hological effect. This paper presents the pathogenesis
of C. albicans-associated denture stomatitis, as well as
the most common diagnostic and therapeutic procedu-
res used to diagnose and successful therapy.

Key words: dentures, stomatitis, Candida albi-
cans, biofilm, oral hygiene.

INTRODUCTION

Denture stomatitis is a very common inflamma-
tory reaction occurring in the carriers of the dentures
and involves the mucous membrane underneath the ba-
se of the denture (1, 2). The etiology of this process is
multifactorial, but in 89% of cases, the occurrence of
denture stomatitis is associated with infection of yeast
of the genus Candida (C.) (3). Candida species are mi-
croorganisms that form part of the normal microflora
of the oral cavity. However, if the condition of the nor-
mal flora is disturbed or the general resistance of the
organism is reduced, Candida species cause inflamma-
tion on the surface of mucosa, which is most often ma-

nifest in the form of denture stomatitis in the denture
carriers. For the first time Candida species were descri-
bed by Cahn in 1936 as possible causes of this inflam-
matory process (4). Candida albicans is thought to be
most responsible for the development of inflammation,
although there are studies proving the participation of
other yeasts of this strain in the development of oral
candidiasis and, therefore, denture stomatitis. Among
them there are C. dubliniensis, C. parapsilosis, C. kru-

sei, C. tropicalis and C. glabrata (5, 6). Their primary
localization is on the dorsal side of the tongue and on
the oral mucosa, while the biofilm covering the surface
of the teeth colonizes secondary (7). Increased use of
antifungal drugs in the treatment of candidiasis has
lead to that non-albicans Candida species can also con-
tribute to the development of this infection (8).

Therapy of denture stomatitis involves the main-
tenance of adequate oral hygiene, removal of dentures
during the night, the use of various disinfectants such
as sodium hypochlorite and chlorhexidine, as well as
the use of local and systemic antifungal drugs (1, 9). In
addition to antifungal agents, in the treatment of Can-

dida-associated denture stomatitis, extracts of various
plants that have antifungal, anti-iflamatory and antioxi-
dant effect are increasingly applied.

PATHOGENESIS OF DENTURE

STOMATITIS ASSOCIATED

WITH CANDIDA ALBICANS

C. albicans is a part of the normal microflora of
the respiratory and digestive tract. However, in certain
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situations, especially in the case of immunodeficiency,
it can exhibit pathological effects and cause candidia-
sis. Factors that contribute to its pathological effect are
the ability of this yeast to adhere to mucosal cells, to
convert from single cell to filamentous form, to secret
enzymes such as aspartyl proteinase and phospholipa-
se, as well as to build biofilm (10).

The role of C. albicans in the development of den-
ture stomatitis is associated with the fact that this yeast
has the ability to colonize the oral mucosa and the sur-
face of the dentures and build aggregates with oral bac-
teria (11). What also increases the incidence of denture
stomatitis associated with Candida is the fact that the
presence of denture reduces the flow of saliva and oxy-
gen to the tissues below the denture base, which increa-
ses the local acidity and anaerobic conditions and thus
contributing to the growth of yeasts (12).

On the other hand, C. albicans has the affinity to ad-
here to the acrylic from which denture is made, and the
acrylic resin possesses certain characteristics, such as
hydrophobicity, which accelerates adhesion as a major
step associated with the formation of biofilm (12, 13).

Formation of C. albicans biofilm goes through
three phases. In the first phase, which lasts 1-11 hours,
the C. albicans cells adhere to the rough surface of the
denture, due to the action of hydrophobic and electrosta-
tic forces between the cells and the surface of the dentu-
re. In a second phase that lasts 12-30 hours, the biofilm
consists of a non-cellular layer or a so-called extracellu-
lar polymer substance that covers microcolonies of
yeasts, while the third phase is the maturation phase of
biofilm occurring within the 38-72 hours (9, 14).

Factors that favoring the adherence and formation
of biofilm are the roughness of the inner surface of the
dentures, the influence of salivary pelicla, as well as
hydrophobic and electrostatic interactions (9).

The rough surface of the acrylate promotes increa-
sed retention of microorganisms and protects them
from the forces that tend to remove, leaving the micro-
organisms trapped by the irregular surface of the prost-
hesis, even after cleansing (15). Also, the traumatic
factors such as mechanical trauma caused by loose
prosthesis can increase the risk of tissue penetration
and colonization of Candida species (16). The age of
the prosthesis is also an important factor, because it is
more difficult to maintain hygiene if prosthesis are
worn for a long time and there is a tendency towards to
porosity of denture base, which favors the occurrence
of infection (17).

As for the effect of saliva on C. albicans adhesion
on the prosthesis surface, this effect is still controver-
sial (7, 16, 18). Saliva plays an important role in mec-
hanical cleansing and contains certain innate immune
molecules such as lysosomes, lactoferrin, calprotectin,

and IgA immunoglobulin, which reduce adhesion of C.

albicans for oral surfaces (2, 19). Increased saliva flow
allows the elimination of carbohydrates that are metab-
olized by bacteria that produce acidic products, and al-
so the buffer saliva system neutralizes these acidic pro-
ducts, as well as the acids introduced through food and
drink (20).

On the other hand, saliva proteins such as mucin
and staterine act as adhesion receptors for manoprote-
ins present in Candida species (12). Reduction or com-
plete absence of saliva in individuals with xerostomia
causes a disbalance in the normal microbiological
composition, favoring the proliferation of Staphylo-

coccus aureus which inhibits the adaptation of the
commensal (21).

A particularly important factor that promotes the
adhesion and proliferation of C. albicans for oral mu-
cosa and therefore the base plate of the dentures is a
low pH in the oral cavity. It is believed that pH 3 is crit-
ical, because it provides enzymatic activity of protein-
ases and phospholipases, which are the main factors of
Candida virulence, due to their cytotoxic and cytolytic
effects (12, 16). It is also observed that the pH value of
oral mucosa in the elderly and edentulous patients are
significantly lower than in younger and in patients with
teeth, because the function of the salivary glands is re-
duced in the elderly, and this is in favor of the develop-
ment of denture stomatitis in these patients because
they are the most frequent carriers of dental prostheses
(22, 23).

Hydrophobicity and electrostatic interactions in-
fluence the development of denture stomatitis caused
by C. albicans by the fact that hydrophobic surfaces re-
duce cell adhesion, while yeasts whose surface has a
positive charge are more adherent unlike the repulsive
forces which exist between the negatively charged
yeast and polymer surfaces (16).

In addition to numerous local factors responsible
for the adhesion and colonization of C. albicans for oral
mucosa and the base of the denture, there are also cer-
tain systemic factors that can accelerate the develop-
ment of this infection. Particularly important is the state
of immunodeficiency, in which Candida becomes more
virulent and leads to the formation of oral candidiasis,
including one or more places in the oral cavity (7). The
most significant immunodeficiency are HIV infection,
hereditary deficiency of myeloperoxidase and some
syndromes, such as DiGeorge’s syndrome (12).

Some of systemic factors that can increase a risk
of denture stomatitis are diabetes mellitus, long-term
use of antibiotics and corticosteroids, as well as kidney
diseases (16, 24).

Particularly diabetes mellitus is associated with
the onset of oral candidiasis, and consequently in pati-



ents who wear dental prostheses is associated with den-
ture stomatitis (25).

Some studies find that it is not important only the
presence of disease how much is important to control
glycemic in diabetes, because poorly controlled glyce-
mic will reduce salivary flow and pH in the oral cavity,
increasing salivary glucose levels (24). Moreover, be-
sides the presence of a high concentration of salivary
glucose combined, low salivary secretion may enhance
growth of yeasts and their adherence in epithelial oral
cells (26).

Different kidney diseases requiring repeated and
prolonged antibiotic therapy and sulphonamide ther-
apy indirectly lead to the occurrence of oral candidiasis
and denture stomatitis because these drugs change nor-
mal microflora and promote the growth of yeasts (16).

DIAGNOSIS AND TREATMENT

OF DENTURE STOMATITIS

ASSOCIATED WITH CANDIDA

ALBICANS

Denture stomatitis is usually the asymptomatic in-
flammatory process and in this case it is usually revea-
led on routine dental examinations in the form of ery-
thema or edema of the mucosa that is in contact with
the prosthesis. Symptoms that the patients may com-
plain are halitosis, slight bleeding, and swelling in in-
flamed area, or burning sensation, xerostomia or any
alterations of taste (27). Denture stomatitis can be also
associated with some other oral diseases such as me-
dial rhomboid glossitis, atrophic glossitis and angular
cheilitis, and these states have been recognized as Can-

dida-associated lesions (28).
In general, to establish the diagnosis of oral candi-

diasis, there are several methods that can be used, such
as taking a swab, target tissue biopsy (eg. palate), exa-
mining a saliva sample, so which method will be used
depends on the nature of the lesion being examined
(12). Seeding of samples on the nutrients the presence
of yeasts is demonstrated. By increasing the colonies
of yeasts on different nutrient media, a diagnosis of the
species within the genus Candida (C.) can be given,
however, the detection of hifa (an important factor for
invasiveness, adhesion and virulence) by microscopy
is for now a “golden” standard for the exact diagnosis
of Candida-associated denture stomatitis (29).

Altough the culture-based identification is the
gold standard for the diagnosis of fungal infection, de-
tection and identification of fungal DNAby PCR is one
of the most powerful and popular tools for the early de-
tection and identification of pathogenic fungi, includ-
ing Candida species (30). The PCR is the most sensiti-
ve of the existing rapid methods to detect microbial

pathogens in clinical specimens. The PCR include sev-
eral critical steps such as, DNA extraction, PCR ampli-
fication and the detection of amplicons (31). On the ot-
her hand, conventional PCR has a big impact with very
good results in fungal identification, but researchers
have difficulties due to the post-PCR steps for ampli-
con evaluation such as agarose gel electrophoresis
(32). Due to it is suggested to use real-time PCR or
real-time quantitative PCR (qPCR) assays, because of
these methodes allows the researchers to actually view
the increase in the amount of DNA as it is amplified
and post-PCR manipulation of the amplicon is not re-
quired (32, 33).

Although Candida-associated denture stomatitis
is often asymptomatic, this inflammatory process sho-
uld be treated properly, because it can act as a reservoir
for the development of severe inflammation which
consequently leads to bone resorption (12). Therapy
approach is complex due to multifactorial etiology, but
some basic postulates in the therapy of these changes
involve the use of local and systemic antifungal drugs,
the use of disinfectants, the maintenance of adequate
oral hygiene and hygiene of the prosthesis (7, 9, 16).

The use of antifungal drugs depends on the oral
symptoms and the history of the patient’s disease. In
the case of an uncomplicated inflammatory process,
the use of local antifungal drugs, available in the form
of gel, lozenge, cream and oral suspensions is recom-
mended (2).

The most commonly drugs used locally are nysta-
tin and amphotericin b, while fluconazole oral suspen-
sion is proving to be a very effective drug in the treat-
ment of oral candidiasis. Another topic drugs widely
used are miconazole and clotrimazole (34). Mostly all
drugs lead to the cessation of symptoms after adminis-
tration of 12 to 14 days.

Nystatin is the most commonly used drug in oral
candidiasis therapy, which is administered four times a
day for two weeks in the form of oral pastille and sus-
pension. The oral rinse contains sucrose, so it is is use-
ful in edentulous patients and those with oral dryness
such as patients receiving radiotherapy and those with
HIV infection (26). In some studies, nystatin has been
shown to be ineffective for Candida lesions in cancer
patients (35). In addition, nystatin, myconazole cream
(2%) and clotrimazole cream (1%) are also used in the
treatment of denture stomatitis associated with angular
cheilitis (23). Fluconazole oral suspension is adminis-
tered in a dosage of 10 mg/ml aqueous suspension by
administering 5 ml daily for 7 or 14 days (34).

There have been several studies comparing topi-
cal and systemic drugs. Isham N et al. compared the
use of ketoconazole tablets (200 mg daily) with topical
ketoconazole (2% twice daily) and miconazole muco-
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adhesive tablets in the treatment of denture stomatitis
(36). Due to the adverse effects of ketoconazole like
nausea, vomiting and gastrointestinal problems it has
been suggested the use of other drugs when treating
candidiasis associated with wearing of dentures (37,
38). Thus the use of miconazole mucoadhesive tablet
was established as the drug of first line of defense for
this type of candidiasis (34).

The use of systemic antifungal drugs is recom-
mended for severe forms of Candida-associated dentu-
re stomatitis, when local therapy has not been effecti-
ve, as well as in immunodeficiency patients. Among
systemic antifungal drugs, fluconazole is particularly
useful due to low toxicity and good tolerability. The
appropriate dose is between 50-100 mg daily (26, 34).
On the other hand itraconazole is applied in case of re-
sistance to fluconazole. Ketoconazole is also effective
as fluconazole, but its use is not recommended in the
elderly due to interactions with macrolide antibiotics
and antihistamines, and because of adverse effects
such as hepatotoxicity (26). Amphotericin B has previ-
ously been administered intravenously in the treatment
of Candida-associated denture stomatitis, but today its
application was reduced due to nephrotoxicity (39).

Antifungal drugs of new generations used in the
treatment of oral candidiasis and severe forms of den-
ture stomatitis associated with Candida are posacona-
zole, ravuconazole and echinocandin such as caspo-
fungin, micafungin and anidulafungin. They represent
less toxic alternatives than amphotericin B (26).

The aim of the disinfectants used in denture stoma-
titis is to reduce the formation of biofilm on the prosthe-
ses and inhibit the growth of yeasts (12). Especially ap-
plied disinfectants are chlorhexidine gluconate and so-
dium hypochlorite (16). Chlorhexidine gluconate is ef-
fective against numerous bacteria, viruses, bacterial
spores and against yeasts (12). It can be applied as a
0.2% solution for rinsing the oral cavity, however, much
better results are obtained when it is used in the form of a
2% solution for immersing of the prosthesis. However,
it is good to have in mind that chlorhexidine reduces the
effectiveness of nystatin when it is administered at the
same time, so the advice is to use nystatin at least 30 mi-
nutes after rinsing the mouth with chlorhexidine (40).
Another very effective disinfectant that reduces the for-
mation of C. albicans biofilms is sodium hypochlorite,
which is used in the form of a 0.2% solution, and it is al-
so advised to immerse the dentures into this solution.
However, the use of sodium hypochlorite must be re-
stricted to a shorter period of time because it has the abi-
lity to damage the dentures (12, 16).

All therapeutic methods in the treatment of denture
stomatitis would not produce results without adequate
oral hygiene. Maintenance of adequate oral hygiene and

local application of antifungal drugs in most cases are
sufficient for the treatment of uncomplicated oral candi-
diasis. Oral hygiene includes daily cleaning of teeth,
tongue and dental prostheses. Dentures should be remo-
ved at night or at least six hours during the day (26).

ALTERNATIVE AGENTS IN THE

TREATMENT OF DENTURE

STOMATITIS ASSOCIATED

WITH CANDIDA ALBICANS

In addition to the classic therapy of denture sto-
matitis associated with C. albicans, lately it is increas-
ingly resorting to alternative agents that have less side
effects and at the same time exhibit antibacterial and
anti-inflammatory activity. There are a large number of
preparations based on plants and their essential oils
that have an anti-inflammatory effect and as natural an-
tiseptics express antifungal and antibacterial activity
(9). Natural compounds from essential oils: eugenol,
farnesol, geraniol, linalool, menthol, menthone, terpi-
nen- 4-ol, �-terpineol and tyrosol, carvacrol, expressed
strong antifungal in vitro activity (12).

One of the investigated essential oils exhibiting a
remarkable antioxidative and antifungal activity is the
thyme oil. Thyme oil is very rich in phenols and is clas-
sified as antifungicide due to its strong effect on Candi-

da species (41).
Some authors, have shown that timolol as a compo-

nent of thyme oil possessed pretty strong antifungal ac-
tivity against C. albicans in vitro. In view of its broad
activity, thyme essential oil may be used as a natural dis-
infectant for the prevention of denture stomatitis (42).
Omran SM et al. in their study have examined the effect
of essential oils on Candida yeasts, they found that
thyme oil had the highest inhibitory effect (43).

The essential oil of tea tree has a significant effect
on C. albicans. Pachava et al. have shown that tea tree
oil incorporation to denture soft liner decreased C. albi-

cans growth significantly (44). Similarly, Amornvit et
al. combined lemongrass essential oil to tissue conditio-
ner and demonstrated the anti-Candida activity (45).

On forty isolates of C. albicans from the oral cav-
ity obtained from twenty-five patients using orthodon-
tic appliance, eight essential oils were applied, the larg-
est antifungal effect was shown by the essential oil of
cinnamon, laurel, lemon and mint (46).

It is also considered that garlic in combination
with nystatin may be highly effective in the treatment
of oral candidiasis, in particular those associated with
denture stomatitis (9, 47). Other essential oils that that
have a positive antifungal effect are the oil of the follo-
wing plants: Pelargonium graveolens, Satureja hor-

tensis, Zataria multiflora, Punica granatum, Salvia of-
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ficinalis, Streblus asper, Boesenbergia pandurate,
Phyllanthus emblica, Scutellaria baicalensis, Azadi-

rachta indica, Melaleuca alternifolia (9, 48).

CONCLUSION

Denture stomatitis is one of the most common in-
flammatory reactions affecting carriers of dental prost-
heses, and in most cases it is associated with infection
of yeast of the genus Candida, primarily with C. albi-

cans. Although this is the most common asymptomatic
tissue reaction below the prosthesis base, it is impor-
tant to diagnose the disease as early as possible, other-
wise Candida would act as a reservoir for more exten-

sive infections that would eventually lead to bone re-
sorption. Treatment of Candida-associated denture
stomatitis requires the use of antifungal drugs and ade-
quate oral hygiene.
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Protezni stomatitis je naj~e{}a zapaljenska reakci-
ja koja se javlja kod osoba koje nose zubne proteze i
obi~no zahvata palatinalnu sluzoko`u. Smatra se da je
u 60-65% slu~ajeva uzrok ovog zapaljenja infekcija
gljivicama iz roda Candida (C.), a prevashodno Candi-

da albicans. Ova gljivica ima sposobnost da adherira
za oralnu sluzoko`u i za bazu protezne plo~e, i da for-

mira biofilm. Njena virulencija je naro~ito potpomog-
nuta stanjima oslabljene otpornosti organizma, kada C.

albicans ispoljava svoje patolo{ko dejstvo. U ovom ra-
du prikazana je patogeneza proteznog stomatitisa
udru`enog sa C. albicans, kao i naj~e{}e dijagnosti~ke
i terapijske procedure koje se koriste za postavljanje
dijagnoze i sprovo|enje uspe{ne terapije.
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Abstract: A miscarriage is primarily defined as an
unintentional loss of pregnancy before the 20

th
week of

gestation. Both the practice and theory show that preg-
nancy losses up to the 10

th
week of gestation may, besi-

des many other gynecological and microbiological ca-
uses, also be brought down to the existence of some of
the acquired thrombophilia such as antiphospholipid
syndrome. Numerous studies have been conducted to
examine the efficiency of therapy administration to
prevent adverse outcomes of pregnancy. Hereditary
thrombophilia are more connected with adverce preg-
nancy outcomes.

Key words: pregnancy; thrombophilias, LMWH,
therapy, outcomes.

INTRODUCTION

A miscarriage is primarily defined as an unintenti-
onal loss of pregnancy before the 20

th
week of gesta-

tion, observed both from the aspect of pathophysiology
and anatomy. The clinical practice standard, in most
developed and medium developed countries, allows
the interpretation of premature delivery from the 24

th

week of gestation, namely the moment when type 2
pneumocytes are embryologically and anatomically
formed. Moreover, some of the exceptionally econom-
ically developed countries define premature deliveries
starting from the 20

th
week of gestation. Both the prac-

tice and theory show that pregnancy losses up to the
10

th
week of gestation may, besides many other gyne-

cological and microbiological causes, also be brought
down to the existence of some of the acquired throm-
bophilia such as antiphospholipid syndrome. However,
even in the cases which should be further investigated,
there should be a more detailed examination of other
causes including chromosome aberrations, microbio-

logical causes (incidence of ureaplasma, mycoplasma,
chlamydia, as well as vaginosis or severely manifested
human papilloma virus infections). Moreover, the part
of cause is lying in the anatomic variations of the ute-
rus, more frequently called anomalies (anomalies of
the uterine body, existence of septum and sub-septum,
polyps, myoma located in the area of chorionnidation
or pathological vascularizations). The part of cause of
early pregnancy losses may also be of hormonal nature,
either by hormones related to primarily gynecological
aspect or more frequently by hormonalaxes of the who-
le body, starting from hypophysis activities, hyperpro-
lactinemia incidence, as well as inadequate function of
thyroid and adrenal glands. The loss of pregnancy is
partly related to complete organism state, chemodyna-
mically as well as metabolically, adequate glucoregu-
lation, the existence of inherited or acquired problems
at the level of functioning of other organs, such as late
detection of nephrological or urological problems. It
should not be forgotten that hypoproteinemia, or hypo-
vitaminosis and avitaminosis are also stated as poten-
tial causes of early pregnancy (1-6).

Studies concluded - not enough effect

of antiaggregative or anticoagulative

therapy

Several studies have been conducted to examine
the efficiency of therapy administration (1). In the
study based on adequate methodology, approved by
Ethic Committee for disease protection Brest Univer-
sity hospital, the patients were followed in the period
from 4

th
April 2007 to 31

st
October 2012. Results from

13 hospital centers in France were summarized. Crite-
ria for inclusion were: pregnant patients aged between
18 and 45 with unexplained causes of miscarriage. Re-
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current, habitual miscarriage was defined as more than
two pregnancy losses before the 15

th
week of gestation

in the patient with same paternal genomes and without
offspring. Both partners’ karyograms were done for all
the included cases. There was no anatomic anomaly of
the uterine body found. The absence of antiphospholi-
pid syndrome, factor V Leiden disturbance and prot-
hrombin G20210A mutation was established in all of
the cases, as well as disturbances related to absence of
protein S or C or antithrombin 3 deficiency. Cases with
established indication for aspirin or anticoagulation
therapy administration were excluded, namely all the
conditions with high risk for deep venous thromboem-
bolism or conditions of cardiovascular nature where
the named therapy is necessary. Moreover, all standard
contraindications for administration of 40 mg enoxa-
parin injections, such as anemia with less than 10g/dL
or thrombocytes level below 150 x 10.3, or creatinine
clearance level below 30 ml/h. After well-established
terms for study following, all the women with confir-
med pregnancies were randomized and, at the same ti-
me educated for therapy self-administration. All the
patients were advised to take folic acid. The adminis-
tration of therapy or placebo was blinded for research-
ers during the course of study. Enoxaparin Sanofi
Aventis (branch ROVI for placebo enoxaparin syrin-
ges, Madrid, Spain) was used. All the participants were
regularly followed by their clinicians, during the cour-
se of pregnancy and two months after delivery. Besides
ultrasonography aspects, complete clinical state of the
patient was analyzed, as well as laboratory tests, while
all side-effects were noted in the treatment adherence
notebook. Two subgroups were formed in the group of
possible complications. Primary outcomes, obtaining
healthy live offspring, as well as premature deliveries
and low birth weight children. As secondary outcomes,
the incidence of miscarriages, intrauterine fetal loss up
to the 20

th
week of gestation, as well as the incidence of

preeclampsia, low birth weight babies delivery, pla-
cental abruption and premature deliveries were ana-
lyzed. The laboratory evidence of maternal throm-
bocytopenia (defined as a number of thrombocytes un-
der 0.6 in relation to basal level of thrombocytes which
was under 100,000/mm

3
) was followed, together with

all skin reactions or bleeding episodes. During the
analysis of 314 women results, 258 cases were follo-
wed, with 138 cases in the enoxaparin group and 120
cases in the placebo group. None of the 258 examined
patients was lost during the study; however, one patient
refused the treatment while in 5 cases the treatment had
to be discontinued due to danger of bleeding and the
fact that those patients did not want to further partici-
pate in the study. In 3 cases the therapy was stopped be-
cause of changes in the throat, skin reaction and the in-

cidence of thrombocytopenia which was later confir-
med to be heparin induced thrombocytopenia. The per-
centage of delivered babies was 66.6% in the enoxapa-
rin group comparing to 72.9% in placebo group.
Thrombocytopenia was found in 7 patients, out of
which number 4 patients were in the therapy group
while 3 patients were in placebo group.

Since the beginning of this study in 2006, only
one placebo controlled study was performed, called
ALIFE study, which did not prove efficiency of antiag-
gregation aspirin therapy administration (2).

The randomized SPIN STUDY showed no throm-
bophilia in over 85% of the cases. Moreover, the effect
of improvement by administration of both aspirin and
LMWH was not found (1, 2, 3).

In the HABENOX study, the efficiency of enoxa-
parin administration in relation to aspirin administra-
tion was not proven (4). This study concluded that the
administration of enoxaparin in the dose of 40 mg per
day did not increase the number of live birth in conditi-
ons when patients did not have thrombophilia or when
reasons for pregnancy losses were undetermined. It is
concluded that the administration of LMWH did not
increase the chance for live birth in the conditions wit-
hout thrombophilia and is considered that routine ad-
ministration of this type of therapy may not be useful in
patients without established thrombophilia. The aut-
hors state the limitation of their study to be the fact that
pathohistological and physiological changes in angio-
genesis of patients with congenital and acquired
thrombophilia are expected, however caused by differ-
ent mechanisms and expressed in different ways. Mo-
reover, this study provides the information that even
authors themselves find insufficiently well stated in re-
lation to the existence or nonexistence of congenital or
acquired hematologic or immune disturbance (5).

Studies concluded – moreeffect
of antiaggregative or anticoagulative
therapy

Within TREATS study, the incidence of complica-
tions in the first and second trimester was followed (6).
From sudden miscarriages, over incidence of preec-
lampsia, the pregnant patients with established distur-
bances in factor V Leiden as well as prothrombin
G20210A defect were followed (6).

The results of Nimes Obstetricians and hematolo-
gists Antiphospholipid Syndrome study (NOH-APS)
were also analyzed, where a group of pregnant patients
without diagnosed thrombophilia was primarily obser-
ved but where the incidence of antiphospholipid syn-
drome was also found. Study methodology included
6.318 patients with spontaneous abortion before the



10
th

week of gestation. The study exclusion criteria in-
cluded thrombotic events (existence of at least one ele-
ment of thrombosis of venous, arterial or small blood
vessels type), except in conditions where the placenta
was analyzed. All the patients who used antithrombo-
tic, immunosuppressive or immuno modulating ther-
apy were excluded. The study did not include patients
whose determined cause of pregnancy loss was infec-
tion, metabolic, anatomic or hormonal pathology. Al-
so, the women with HIV infection as well as hepatitis
type B or C infection were excluded. Out of stated
6.318 patients, the study included 4.801 patients. All
the patients had to fulfill two inclusion criteria. Their
anamnesis data had to include 3 pregnancy losses befo-
re the 10th week of gestation, without any of the stated
other possible causes of miscarriage, as well as both
partners’ karyotype. The other inclusion criterion was
one pregnancy loss after the 10th week of gestation,
confirmed by ultrasound, where the pathology analysis
found no fetal developmental anomaly. All the patients
included in the study were examined for: complete he-
mogram, fibrinogen, antithrombin 3, protein C, protein
S, factor V Leiden (polymorphism F5 rs 6025) as well
as disturbance in prothrombin gene G20210A (F2 rs
1799963). Besides, JAK 2 V 617 F mutation was follo-
wed as well as the analysis for the existence of antip-
hospholipid antibodies (aPLAbs). Further investiga-
tion did not include 152 patients with established in-
complete form of thrombophilia and those with antit-
hrombin 3, protein C and protein S deficiency, and pa-
tients with abnormal fibrinogen finding (JAK 2 V617F
mutation). In the control group, which was formed, in-
cluded persons completely free of thrombophilia. The
group included 152 persons. Out of total number of ne-
gative thrombophilia persons, 3.604 agreed to partici-
pate in the study. The persons included in the study as a
positive group had isolated Leiden disturbance as well
as isolated prothrombin G20210A disturbance. There
were totally 301 persons in the Leiden positive group
and 279 persons in the G20210A positive group. The
other positive group included 517 persons with exist-
ing elements for the diagnosis of antiphospholipid syn-
drome. At the end of summary, 796 persons with
thrombophilia and 279 persons without thrombophilia
were analyzed. Women with determined antiphospho-
lipid syndrome were not followed in the course of this
study. The obtained results show different effects in pa-
tients with positive Leiden or positive prothrombin
G20210A disturbance. Patients with thrombophilia
and previous habitual miscarriages, who did not use
antithrombotic therapy in the new pregnancy, had an
increased risk of sudden fetal death incidence in rela-
tion to the group of women who had negative finding
to thrombophilia. There were less pregnancy losses

and sudden fetal deaths in patients with established
thrombophilia and administered prophylactic doses of
LMWH. Moreover, they also had less hypertensive
complications, such as preeclampsia, and less sudden
preeclampsia developments. They had better results in
delivering live newborns, capable for extrauterine life,
comparing to the group of patients with thrombophilia
and poor outcomes in patient history data. However, it
is necessary to emphasize that patients with established
thrombophilia and new pregnancy but without therapy
were not examined. The study took this position due to
the fact that in vitro data in experimental conditions
show that LMWH may be considered a promoter of ex-
travilloustrophoblast development and thus may stim-
ulate their invasive processes (7, 8). In the analyses of
late spontaneous miscarriages, by serial placental bi-
opsies, in embryos with normal karyotype, the existen-
ce of decreased, completely reduced, trophoblast inva-
sion was proven (9). This led to early embryo damage
as a secondary complication of pathological tropho-
blast invasion (10). One of the studies proved the exis-
tence of heparin administration positive effects compa-
ring to heparin binding epidermal growth factor on en-
dometrial stromal cells (11).

The results obtained by examining therapy in the
conditions of Leiden and G20210A mutations in the Ita-
lian study (5) confirm the benefits of therapy adminis-
tration. These results are in favor of better pregnancy
outcomes if LMWH is administered. Also, the obtained
values of statistical data are consistent with the multi-
centric study conducted in Italy where it is confirmed
that LMWH prophylaxis may decrease the risk of mis-
carriage in women with established Leiden mutation or
prothrombin G20210A pathology (12). In relation to the
incidence of preeclampsia, the clinical trials confirmed
less frequent incidence of preeclampsia with Leiden and
G20210A disturbances of the patients were administe-
red LMWH. The same results on the frequency of preec-
lampsia are obtained in the similar study done in 2012
(13). The American College for Chest Physicians still
holds the position that women with inherited thrombop-
hilia and history of pregnancy complications should not
use antithrombotic therapy (14, 15).

There are data on the usefulness of LMWH admi-
nistration during pregnancy in women with standard
type of thrombophilia (factor V Leiden and G20210A)
as well as in newly established thrombophilia
(MTHFR, PAI-1 and ACE) (15). In this study, “con-
ventional” thrombophilia such as disturbance in factor
V Leiden, prothrombin G20210A mutation, antithrom-
bin 3, protein S and protein C deficiency were ana-
lyzed. Also, a “novel” group was analyzed which in-
cluded disturbances in methylene tetrahydrofolate re-
ductase (MTHFR), plasminogen activator inhibitor
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(PAI-1) as well as angiotensin converting enzyme poly-
morphism (ACE). First trimester disturbances were fol-
lowed, such as early abortion, then second trimester dis-
turbances such as premature delivery, as well as late
pregnancy disturbances such as premature delivery, in-
trauterine fetal growth restriction, intrauterine fetal de-
ath, preeclampsia, placental abruption and deep venous
thrombosis. The study concluded that the administration
of LMWH had no influence on decrease of earlysponta-
neous abortions in conditions of thrombophilia. Howe-
ver, it is also stated that the frequency of intrauterine fe-
tal death in treated patients in “conventional” group was
decreased (p = 0.011). Comparing to the “novel” group,
the incidence of fetal growth restriction, intrauterine fe-
tal demise as well as premature deliveries was decrea-
sed. The study concluded that in conditions of “novel”
thrombophilia, namely MTHFR, PAI and ACE poly-
morphism, the administration of LMWH was largely ju-
stified and needed further investigation.

In the cohort study, 50 women were followed in
the period from July 2008 to September 2012 at the
Department of Obstetrics and Gynecology of the Uni-
versity Hospital in Split, a tertiary referral center with
about 4,500 deliveries per year. The methodology was
based on establishing criteria for adverse pregnancy
outcomes: the loss of embryo up to the 12

th
week of ge-

station, as the first trimester loss, but with previously
established viability of the same embryo by ultrasono-
graphy; second trimester pregnancy loss between 12

th

and 21
st

week of gestation (plus 6 days); fetal growth
restriction but with body weight under 5

th
percentile for

gestational age and adapted to the population not stan-
dards; severe forms of preeclampsia defined as an arte-
rial blood pressure over 160 systole and over 110
mmHg diastole together with proteinuria above
5g/24h; the incidence of HELLP syndrome (erythro-
cyte hemolysis, elevated liver enzymes and low plate-
lets, under 100,000/ml); intrauterine fetal demise as
well as fetal demise and death above 22

nd
week of ges-

tation; premature delivery defined as delivery before
the 37

th
week of gestation; each and every thromboem-

bolic event immediately before or during the preg-
nancy; second trimester spontaneous abortion; intrau-
terine fetal death. Exclusion criteria were: patients un-
der 42 years of age; the presence of acquired throm-
bophilia; uterine body congenital anomaly; perinatal
infections (TORCH – toxoplasmosis, rubella, cytome-
galovirus, herpes simplex virus); diabetes mellitus,
chronic hypertension, endocrine disturbances, kidney
transplantation, use of medications; multiple pregnan-
cies, twins, triplets; abnormal first trimester screening
tests, such as double and triple tests; pathological
karyotype; established fetal anomalies. After the estab-
lished pregnancy and proven embryo viability, LMWH

therapy was administered. Inclusion period was from
the 5

th
to the 9

th
week of gestation. Out of 50 women, 47

received dalteparin while only 3 received enoxaparin.
Dalteparin doses were 2,500 IU/day and enoxaparin
doses were 40 mg/day. In the period between 25

th
and

28
th

week of gestation, the doses were doubled, being
5,000 IU/day for dalteparin and 80 mg/day for enoxa-
parin. Both type LMWH therapies were administered
up to 6 weeks postpartum. In the analyzed sample of 50
women there were 13 cases (26%) of factor V Leiden
mutations, 5 cases (10%) of PT G20210A mutations, 6
cases (12%) of protein C mutations and 6 cases (12%)
of protein S deficiency mutations while 25 women had
MTHFR mutations. It is interesting to mention that
there were 23 conditions of heterozygous MTHFR and
2 cases of homozygous MTHFR (50% of analyzed ca-
ses); in 33 cases (66%) PAI-1 polymorphism was fo-
und while 25 women (50% of the cases) had ACE
polymorphism. Out of this number, the mutations were
followed in terms of incidence of one, two or all three
mutated genes for ACE polymorphism. Monogenic
mutation was found in 7 patients (14%), two gene mu-
tations in 25 patients (50%), three gene mutations in 16
cases (32%) and mutation of all four genes in 2 cases
(4%) (15). Within the discussion part of the study, aut-
hors state several important comparisons. They prima-
rily emphasized that it was the first time they had made
the difference between congenital thrombophilia and
divided them into segments, which was not done befo-
re. A rather small number of studies had observed “no-
vel” thrombophilia and with conflicting conclusions.
Ten papers had been stated confirming the data, i.e. ha-
ving contradictory conclusions on the significance of
LMWH administration in relation to adverse perinatal
outcomes (16-26). They also found that there was no
difference between the “conventional” and “novel”
group in relation to the number of live born children or
number of spontaneous abortions; a significant conclu-
sion was the fact that there was no difference between
the groups in the number of first and second trimester
miscarriages. This was explained at the level of basic
medicine, embryology, histology, as well as immunol-
ogy. It is well-known that placentation takes place in
two phases. The first phase is between the 8

th
and 12

th

week of gestation, while the placentation second phase
is between the 16

th
and 18

th
week of gestation. This le-

ads to the conclusion that the loss of pregnancy, whet-
her in the first or second trimester, basically occurs due
to inadequate placentation and that the moment when a
woman would lose pregnancy does not depend on indi-
vidual or other pregnancy characteristics, as well as in-
dividual response and woman’s organism and placen-
tation disturbance. The authors have concluded that the
administration of LMWH contributed to the success of
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pregnancy management. Out of 50 cases, there were 48
deliveries and 2 spontaneous abortions (30). An im-
pressive conclusion is the fact that different clinical
complications of thrombophilia may be observed thro-
ugh different categories of disease. A unique position,
confirmed by basic medicine, is that in conditions of
thrombophilia trophoblast invasion disturbances are
created during angiogenesis at the level of placental
blood vessels. In the process of embryology, independ-
ently of thrombophilia, an intensive change occurs at
the level of trophoblast cells, new blood vessels, toget-
her with the incidence of trophoblastapoptosis and coa-
gulation in the intervillous space. Each type of throm-
bophilia is characterized by these disturbances. Howe-
ver, even though each subtype of thrombophilia has
identical system of origin, the degree of different level
in the process may be explained by the fact that other
form of thrombophilia is attached to the existing
thrombophilia, thus influencing one target base, by
vector system, they basically express a stronger effect.

Another conclusion is related to the incidence of in-
trauterine fetal death as well as fetal growth restriction.
Thus, the administration of LMWH in conditions with
conventional thrombophilia reduced only the incidence
of intrauterine fetal death, while in the group with novel
thrombophilia both the incidence of IUGR and intrauteri-
ne fetal death was reduced, but also the number of prema-
ture deliveries. Regarding the incidence of preeclampsia,
the number of patients with incidence of preeclampsia
was reduced by administration of LMWH with statistical
significance, especially in the conventional group. This
study has proven that the administration of LMWH in the
group with novel thrombophilia has decreased the inci-
dence of IUGR, intrauterine fetal death, as well as preec-
lampsia. Not one of the patients had sudden fetal death,
out of 50 cases in both conventional and novel groups. In
the group of patients who did not receive LMWH, there
were 5 cases of sudden intrauterine fetal death in the gro-
up with conventional thrombophilia while there were 9
cases of intrauterine fetal death in the novel thrombophi-
lia group without LMWH therapy. The lack of this study
is the fact that there were no patients that were continuo-
usly followed and they were not given therapy, since it
would be unethical. Also, the analysis was performed
only on congenital, inherited thrombophilia and not the
acquired thrombophilia. The significance of LMWH ad-
ministration was emphasized in both groups.

Studies about separate
and combined antiaggregative
and anticoagulative therapy

The significance of LMWH administration, as
well as unfractionated heparin, was mentioned for the

first time in the Langer studies in 1980 (27). The studi-
es were performed on different bases and methodologi-
es. The incidence of early pregnancy loss and late preg-
nancy loss was analyzed. Also, maternal complications
during pregnancy were observed.

The fact that trophoblast cell differentiation, ana-
lyzed in vitro, is obviously promoted by heparin admini-
stration, has been shown in 2004. The study also obser-
ved the difference in the effects of unfractionated hepa-
rin and LMWH. By administration of LMWH, the effect
of antiphospholipid antibodies is decreased. During in
vitro studies, it has been proven that the bonding of an-
tiphospholipid antibodies on trophoblast cells (28).

Aspirin, as the thrombocytes aggregation inhibi-
tor, may reduce the coagulation activity within placen-
ta. Since coagulation is a part of immune set of pheno-
mena and activation of complement system, it is consi-
dered that the effect of aspirin should be primarily in-
terpreted through immune prism of complement activ-
ity. In relation to preventing thrombocytes aggrega-
tion, the aspirin has a role by acting on preventing the
activity of complements leading to increased coagula-
tion (29). Clinical studies on the effect of antithrombo-
tic therapy to pregnancy losses have been analyzed in
relation to antiphospholipid syndrome (by administra-
tion of aspirin or heparin), as well as conditions of
thrombophilia by use of different therapy. Regarding
the loss of one fetus and the analysis of antiphospholi-
pid syndrome, there are no valid and available data. In
relation to multiple fetal losses, namely the incidence
of recurrent or habitual miscarriages, studies have been
done and were summarized in Cochran review in 2005
(30). The efficiency of heparin administration together
with aspirin for these conditions has been confirmed by
Ziakas study (31).

Inefficiency of aspirin alone administration has
been favored in several studies. Some studies, done on
limited number of patients, showed that aspirin had no
effect in preventing spontaneous abortion. The analy-
sis has been done in three separate studies and a total
number of 71 patients were analyzed. The conclusion
was that aspirin had no benefits, however comparing to
the group without any treatment but had fetal loss.
Pregnancy loss relative risk was 1.05 with 95% CI. The
results of all three studies have been summarized (32).

Regarding the efficiency of administration of hep-
arin alone, the studies - which were later accepted as
quasi random because of the fact that most patients we-
re subjected to heparin administration without the use
of aspirin – conclude that the administration of heparin
was much more efficient and contributed to better
pregnancy outcomes. The examined cases were pati-
ents with antiphospholipid syndrome and history of at
least two spontaneous abortions before the 20

th
week of
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gestation. The patients were given LMWH (Bemiparin
in the dose of 2,500 IU/day). 80 cases were analyzed.
The study conducted in 2012 by Alalaf et al emphasi-
zes higher effects of LMWH administration. Statistics
given in the conclusion states RR for healthy live chil-
dren in women who were given LMWH to be 1.20
(95% CI 1.00-1.43). It is interesting that the authors
emphasize that all the patients were given the dose of
2,500 IU without mentioning BMI of the patients. Also
the fact of inadequate randomization limits the contri-
bution of these conclusions (33).

As for the combined administration of heparin and
aspirin, the performed meta-analysis (34) concluded
that in conditions of antiphospholipid syndrome there
was higher impact on positive pregnancy outcomes if
the administered therapy combined aspirin and
LMWH. In 103 patients who received a combined the-
rapy, with previous two or more miscarriages, there
was a significant reduction in first trimester abortions,
with high statistical significance, in relation to the re-
sults given by Ziakas in 2010 where only aspirin was
administered. Ziakas study analyzed 109 patients (RR
0.26, 95% CI 0.14-0.48) (31).

In relation to the pregnancy loss analysis, there
was no statistical significance in sample processing in
combined LMWH and aspirin treatment comparing to
the group with aspirin alone. Two groups and 96 wo-
men with combined therapy were observed, and com-
pared with a group of 90 cases with aspirin alone ther-
apy. Summarized pregnancy loss RR was 0.70 and wit-
hout statistical significance (95% CI, 0.34-1.45) (31).

The same result is obtained in the analysis of any
type of heparin (unfractionated or LMWH) comparing
to the use of aspirin alone. In fact, the benefits of hepa-
rin administration in relation to first trimester fetal loss

and aspirin alone therapy is undisputable, however
without statistical significance (RR 0.39, 95% CI
0.24-0.65)(31).

The effects of aspirin alone administration as well
as combination of aspirin and heparin were analyzed.
However, if the cause of habitual miscarriage is unk-
nown, none of the studies explicitly suggests the use of
antithrombotic therapy. All the analyzed studies, even
though they prove the positive effects of the therapy,
conclude that it is necessary to continue further investi-
gations.

CONCLUSION

We have a confirmation by basic medicine that in
conditions of thrombophilia disturbances of trophoblast
invasion is primarily created during angiogenesis.

That leads us to the conclusion that the loss of
pregnancy, whether in the first or second trimester, ba-
sically occurs due to inadequate placentation, in cases
when a woman would lose pregnancy does not depend
on other more dominant individual or other reproducti-
ve characteristics.

Considering the fact that authors of all studies in-
siston further investigations, we have to agree that the-
se findings make way for further, more detailed studies
about this condition.
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Spontani poba~aj je primarno definisan kao nena-
merni gubitak trudno}e pre 20. nedelje gestacije. I teo-
rija i praksa pokazuju da gubitak trudno}e do 10. nede-
lje gestacije mo`e, pored mnogih drugih ginekolo{kih i
mikrobiolo{kih faktora, da se svede na postojanje neke
ste~ene trombofilije kao {to je antifosfolipidni sin-

drom. Brojne studije su sprovedene da se ispita efika-
snost primene terapije kako bi se spre~ili negativnii is-
hodi trudno}e. Uro|ene trombofilije, vi{e se povezuju
sa kasnijim gubicima trudno}e.

Klju~ne re~i: trudno}a; trombofilija; LMWH;te-
rapija, ishodi.



REFERENCES

1. Pasquier E, de Saint Martin L, Bohec C, Chauleur C,
Bretelle F, Marhic G, et al, Endoxaparin for preventing of enex-
plained recurrent miscarriage: a multicenter randomized double
blind placebo controlled trial, Blood. 2015; 125 (14): 2200-5.

2. Kaandorp SP, Goddijn M, Van der Post JA, Hutten BA,
Verhoeve HR, Hamulyák K, et al. Aspirin plus heparin or aspirin
alone in women with recurrent miscarriage. N Eng J Med. 2010;
362 (17): 1586-96.

3. Clark P, Walker ID, Langhorne P, Crichton L, Thom-
son A, Greaves M, et al. Scottish Pregnancy Intervention Study
SPIN collaborators. SPIN Scottish Pregnancy Intrevention
study: a multicenter randomized controlled trial of low molecu-
lar weight heparin and low dose aspirin in women with recurrent
miscarriage. Blood. 2010; 155 (21): 4162-7.

4. Visser J, Ulandeer VM, Helmerhorst FM, Lampinen
K, Morin-Papunen L, Bloemenkamp KW, et al. Thrombo-
prophylaxis for recurrent miscarriage in women with or without
thrombophilia. HABENOX: a randomised multicentre trial.
Thromb Haemost. 2011; 105 (2): 295-301.

5. Bouvier S, Cochery-Nouvellon É, Lavigne-Lissalde
G, Mercier É, Fabbro-Peray P, Balducchi JP, et al. Comparative
incidence of pregnancy outcomes in thrombophilia-positive wo-
men from the NOH-APS observational study. Blood. 2014;
123(3): 414-21.

6. Robertson L, Wu O, Langhorne P, Twaddle S, Clark P,
Lowe GD, et al. Thrombophilia in pregnancy: a systematic revi-
ew. Br J haematol. 2006; 132(2): 171-96.

7. D’ippolito S, Di Nicuolo F, Marana R, Castellani R,
Stinson J, Tersigni C, et al. Emerging non anticoagulant role of
low molecular weight heparins on extravillous trophoblast func-
tions and on heparin blinding epidermal growth factor and
cystein rich angiogenic inducer 61 expression. Fertil Steril.
2012; 98 (4) 1028-36. e1-2.

8. Suga N, Sugimura M, Koshiishi T, Yorifuji T, Makino
S, Takeda S. Heparin/heparin sulfate/CD44-v3 enhances cell
migration in term placenta derived immortalized human tropho-
blastic cells. Biol Reprod. 2012; 86 (5): 134, 1-8.

9. Ball E, Bulmer JN, Aysis S, Lyall F, Robson SC. Late
sporadic miscarriage is associated with abnormalities in spiral
artery transformation and trophoblast invasion. J Pathol. 2006;
208(4): 535-42.

10. Ball E, Robson SC, Ayis S, LyallF, Bulmer JN, Early
embriotic demise: no evidence of abnormal spiral artery transfor-
mation or trophoblast invasion. J Pathol. 2006; 208 (4): 528-34.

11. Schwenke M, Knöfler M, Velicky P, Weimar CH, Kru-
se M, Samalecos A, et al. Control of human endometrial stromal
cell motility by PDGF-BB, HB-EGF and trophoblastic secreted
factors. PloS ONE. 2013; 8 (1): e 54336.

12. Tormene D, Grandone E, De Stefano V, Tosetto A, Pa-
lareti G, Margaglione M, et al. Obstetrics complicationsand
pregnancy-related venous thromboembolism: the effect of
low-molecular-weight heparin on their prevention in carriers of
factor V Leiden or prothrombin G20210A mutation. Thromb
Haemost. 2012; 107(3): 477-84.

13. de Vries JI, van Pampus MG, Hague WM, Beyemer
PD, Joosten JH; FRUIT Investigators. Low molecular weight
heparin added to aspirin in the prevention of recurrent early on-
set preeclampsia in women with inheritable thrombophilia: the
FRUIZ-RCT. J Thromb Haemost. 2012; 10(1): 64-72.

14. Bates SM, Greer IA, Middeldorp S, Veenstra DL, Pra-
bulos AM, Vandvik PO. VTE, thrombophilia, antithrombotic
therapy, and pregnancy: Antithrombotic therapy and Prevention
of Thrombosis, 9

th
ed: American College of Chest Physicians

Evidence Based Clinical practice Guideline. Chest. 2012; 141 (2
Supp): e691S-e736S.

15. Aracic N, Roje D, Jakus IA, Bakotin M, Stefanovic V.
The Impact of inherited thrombophilia types and low molecular
weight heparin treatment on pregnancy complications in women
with previous adverse outcome, Yonsei Med J. 2016; 57 (5):
1230-5.

16.Bezemer ID, Doggen CJ, Vos HL, Rosendaal FR. No
association between the common MTHFR 677C->T polymorp-
hism and venous thrombosis: results from the MEGA study.
Arch Intern Med. 2007; 167(5): 497-501.

17. Foka ZJ, Lambropoulos AF, Saravelos H, Karas GB,
Karavida A, Agorastos T, et al. Factor V Leiden and prothrom-
bin G20210A mutations, but not methylenetetrahydrofolate re-
ductase C677T, are associated with recurrent miscarriages. Hum
Reprod. 2000; 15(2): 458-62.

18. Kosmas IP, Tatsioni A, Ioannidis JP. Association of
C677T polymorphism in the methylenetetrahydrofolate reduc-
tase gene with hypertension in pregnancy and pre-eclampsia: a
meta-analysis. J Hypertension. 2004; 22(9): 1655-62.

19. Chen Z, Xu F, Wei Y, Liu F, Qi H. Angiotensin convert-
ing enzyme insertion/deletion polymorphism and risk of preg-
nancy hypertensive disorders: a meta-analysis. J Renin Angio-
tensin Aldosterone Syst. 2012; 13(1): 184-95.

20. Wu X, Zhao L, Zhu H, He D, Tang W, Luo Y. Associa-
tion between the MTHFR C677T polymorphism and recurrent
pregnancy loss: a meta-analysis. Genet Test Mol Biomarkers.
2012; 16(7): 806-11.

21. Subrt I, Ulcova-Gallova Z, Cerna M, Hejnalova M,
Slovanova J, Bibkova K, et al. Recurrent pregnancy loss, pla-
sminogen activator inhibitor- 1 (-675) 4G/5G polymorphism
and antiphospholipid antibodies in Czech women. Am J Reprod
Immunol. 2013; 70(1): 54-8.

22. Buchholz T, Lohse P, Rogenhofer N, Kosian E, Pi-
husch R, Thaler CJ. Polymorphisms in the ACE and PAI-1 genes
are associated with recurrent spontaneous miscarriages. Hum
Reprod. 2003; 18(11): 2473-7.

23. Fatini C, Gensini F, Battaglini B, Prisco D, Cellai AP,
Fedi S, et al. Angiotensin-converting enzyme DD genotype, an-
giotensin type 1 receptor CC genotype, and hyperhomocysteine-
mia increase first-trimester fetal-loss susceptibility. Blood Coa-
gul Fibrinolysis. 2000; 11(7): 657-62.

24. Yang C, Fangfang W, Jie L, Yanlong Y, Jie W, Xuefei
L, et al. Angiotensin- converting enzyme insertion/deletion
(I/D) polymorphisms and recurrent pregnancy loss: a meta-anal-
ysis. J Assist Reprod Genet. 2012; 29(11): 1167-73.

25. Said JM, Tsui R, Borg AJ, Higgins JR, Moses EK, Walker
SP, et al. The PAI-1 4G/5G polymorphism is not associated with an
increased risk of adverse pregnancy outcome in asymptomatic nul-
liparous women. J Thromb Haemost. 2012; 10(5): 881-6.

26. Aracic N, Roje D, Drmic Hofman I, Capkun V, Stefano-
vic V. Low molecular weight heparin treatment and impact of in-
herited thrombophilia type in pregnancies with previous adverse
outcome. J Maternal Fetal Neonatal Med. 2015; 28(3): 306-10.

27. Langer R, Schreyer P, Bukovsky I, Caspi E. Adjuvant
anticoagulant therapy inrepeated fetal loss. Harefuah 1980;
99(3-4): 65–7.

THERAPEUTIC OPTIONS IN PREVENTING UTEROPLACENTAL UNIT HYPOXEMIA CAUSED BY TROMBOPHILIAS 189



28. Di Simone N, Caliandro D, Castellani R, Ferrazzani S,
De CS, Caruso A. Lowmolecular weight heparin restores in-vi-
tro trophoblast invasiveness and differentiation in presence of
immunoglobulin G fractions obtained from patients with antip-
hospholipid syndrome. Hum Reprod. 1999; 14(2): 489–95.

29. Delvaeye M, Conway EM. Coagulation and innate im-
mune responses: can we view them separately? Blood. 2009;
114(12): 2367–74.

30. Cohn DM, Goddijn M, Middeldorp S, Korevaar JC,
Dawood F, Farquharson RG. Recurrent miscarriage and antip-
hospholipid antibodies: prognosis of subsequent pregnancy. J
Thromb Haemost. 2010; 8(10): 2208–13.

31. Ziakas PD, Pavlou M, Voulgarelis M. Heparin treat-
ment in antiphospholipid syndrome with recurrent pregnancy

loss: a systematic review and meta-analysis. Obstet Gynecol.
2010; 115(6): 1256–62.

32. Empson M, Lassere M, Craig J, Scott J. Prevention of
recurrent miscarriage for women with antiphospholipid anti-
body or lupus anticoagulant. Cochrane Database Syst Rev.
2005; (2): CD002859.

33. Alalaf S. Bemiparin versus low dose aspirin for mana-
gement of recurrent earlypregnancy losses due to antiphospholi-
pid antibody syndrome. Arch Gynecol Obstet. 2012; 285(3):
641–7.

34. de Jong PG, Goddijn M, Middeldorp S.. Antithrombo-
tic therapy for pregnancy loss. Hum Reprod Update. 2013;
19(6): 656-73.

190 Dugalic Stefan, Petronijevic Milos

Correspondence to / Autor za korespondenciju
Stefan Dugali}, MD
Department of pathologies in pregnancy, Clinic for gynecology and obstetrics
Clinical centre of Serbia, Belgrade, Serbia
E-mail: stef.dugalicªgmail.com
tel: +381 63 17 17 711



UPUTSTVO AUTORIMA

SANAMED je medicinski ~asopis osnovan 2006.

godine. ^asopis objavljuje: originalne nau~ne i stru~ne

~lanke, prikaze bolesnika, revijske radove, pisma ured-

niku, ~lanke iz istorije medicine, prikaz objavljenih

knjiga i druge medicinske informacije.

Rukopise slati na adresu:

Prim. dr Avdo ]erani},

(za Sanamed)

Ul. Palih boraca 52, 36300 Novi Pazar

Email: sanamednp2006ªgmail.com

www.sanamed.rs

Prispeli rukopis Ure|iva~ki odbor {alje recenzen-

tima radi stru~ne procene. Ukoliko recenzenti predlo`e

izmene ili dopune, kopija recenzije se dostavlja autoru

s molbom da unese tra`ene izmene u tekst rada ili da

argumentovano obrazlo`i svoje neslaganje s primed-

bama recenzenta. Kona~nu odluku o prihvatanju rada

za {tampu donosi glavni i odgovorni urednik.

^asopis se {tampa na engleskom jeziku, sa krat-

kim sadr`ajem prevedenim na srpski jezik.

OP[TA UPUTSTVA

Tekst rada kucati u programu za obradu teksta Word,

latinicom, sa dvostrukim proredom, isklju~ivo fontom Ti-

mes New Roman i veli~inom slova 12 ta~aka (12 pt). Sve

margine podesiti na 25 mm, a tekst kucati sa levim porav-

nanjem i uvla~enjem svakog pasusa za 10 mm, bez delje-

nja re~i (hifenacije).

Rukopis mora biti organizovan na slede}i na~in:

naslovna strana, sa`etak na srpskom jeziku, sa`etak na

engleskom jeziku, klju~ne re~i, uvod, cilj rada, bole-

snici i metodi/materijal i metodi, rezultati, diskusija,

zaklju~ak, literatura, tabele, legende za slike i slike.

Svaki deo rukopisa (naslovna strana, itd.) mora

po~eti na posebnoj strani. Sve strane moraju biti nume-

risane po redosledu, po~ev od naslovne strane. Podaci

o kori{}enoj literaturi u tekstu ozna~avaju se arapskim

brojevima u zagradama, i to onim redosledom kojim se

pojavljuju u tekstu.

Obim rukopisa. Celokupni rukopis rada, koji ~i-

ne naslovna strana, kratak sadr`aj, tekst rada, spisak li-

terature, svi prilozi, odnosno potpisi za njih i legenda

(tabele, slike, grafikoni, sheme, crte`i), naslovna stra-

na i sa`etak na engleskom jeziku, mora iznositi za ori-

ginalni rad, saop{tenje, rad iz istorije medicine i pre-

gled literature do 5.000 re~i, a za prikaz bolesnika, rad

za praksu, edukativni ~lanak do 3.000 re~i; radovi za

ostale rubrike moraju imati do 1.500 re~i.

Provera broja re~i u dokumentu mo`e se izvr{iti u

programu Word kroz podmeni Tools-Word Count ili Fi-

le-Properties-Statistics.

Sva merenja, izuzev krvnog pritiska, moraju biti

izra`ena u internacionalnim SI jedinicama, a ako je

neophodno, i u konvencionalnim jedinicama (u zagra-

di). Za lekove se moraju koristiti generi~ka imena. Za-

{ti}ena imena se mogu dodati u zagradi.

Naslovna strana. Naslovna strana sadr`i naslov ra-

da, kratak naslov rada (do 50 slovnih mesta), puna prezi-

mena i imena svih autora, naziv i mesto institucije u ko-

joj je rad izvr{en, zahvalnost za pomo} u izvr{enju rada

(ako je ima), obja{njenje skra}enica koje su kori{}ene u

tekstu (ako ih je bilo) i u donjem desnom uglu ime i

adresu autora sa kojim }e se obavljati korespondencija.

Naslov rada treba da bude sa`et, ali informativan.

Ako je potrebno, mo`e se dodati i podnaslov.

Kratak naslov treba da sadr`i najbitnije informaci-

je iz punog naslova rada, ali ne sme biti du`i od 50

slovnih mesta.

Ako je bilo materijalne ili neke druge pomo}i u iz-

radi rada, onda se mo`e sa`eto izre}i zahvalnost osoba-

ma ili institucijama koje su tu pomo} pru`ile.

Treba otkucati listu svih skra}enica upotrebljenih

u tekstu. Lista mora biti ure|ena po abecednom redu

pri ~emu svaku skra}enicu sledi obja{njenje. Uop{te,

skra}enice treba izbegavati, ako nisu neophodne.

U donjem desnom uglu naslovne strane treba ot-

kucati ime i prezime, telefonski broj, broj faksa i ta~nu

adresu autora sa kojim ce se obavljati korespodencija.

Stranica sa sa`etkom. Sa`etak mora imati do 350

re~i. Treba koncizno da iska`e cilj, rezultate i zaklju-

~ak rada koji je opisan u rukopisu. Sa`etak ne mo`e sa-

dr`ati skra}enice, fusnote i reference.

Klju~ne re~i. Ispod sa`etka treba navesti 3 do 8

klju~nih re~i koje su potrebne za indeksiranje rada. U



izboru klju~nih re~i koristiti Medical Subject Headings

— MeSH.

Stranica sa sa`etkom na engleskom jeziku. Tre-

ba da sadr`i pun naslov rada na engleskom jeziku, kra-

tak naslov rada na engleskom jeziku, naziv institucije

gde je rad ura|en na engleskom jeziku, tekst sa`etka na

engleskom jeziku i klju~ne re~i na engleskom jeziku.

Struktura rada. Svi podnaslovi se pi{u velikim

slovima i boldovano.

Originalni rad treba da ima slede}e podnaslove:

uvod, cilj rada, metod rada, rezultati, diskusija, zaklju-

~ak, literatura.

Prikaz bolesnika ~ine: uvod, prikaz bolesnika, di-

skusija, literatura.

Pregled iz literature ~ine: uvod, odgovaraju}i pod-

naslovi, zaklju~ak, literatura.

Bolesnici i metode/materijal i metode. Treba

opisati izbor bolesnika ili eksperimentalnih `ivotinja,

uklju~uju}i kontrolu. Imena bolesnika i brojeve istorija

ne treba koristiti.

Metode rada treba opisati sa dovoljno detalja kako

bi drugi istra`iva~i mogli proceniti i ponoviti rad.

Kada se pi{e o eksperimentima na ljudima, treba

prilo`iti pismenu izjavu u kojoj se tvrdi da su eksperi-

menti obavljeni u skladu sa moralnim standardima Ko-

miteta za eksperimente na ljudima institucije u kojoj su

autori radili, kao i prema uslovima Helsin{ke deklara-

cije. Rizi~ne procedure ili hemikalije koje su upotre-

bljene se moraju opisati do detalja, uklju~uju}i sve me-

re predostro`nosti. Tako|e, ako je ra|eno na `ivotinja-

ma, treba prilo`iti izjavu da se sa njima postupalo u

skladu sa prihva}enim standardima.

Treba navesti statisti~ke metode koje su kori{}ene

u obradi rezultata.

Rezultati. Rezultati treba da budu jasni i sa`eti, sa

minimalnim brojem tabela i slika neophodnih za dobru

prezentaciju.

Diskusija. Ne treba ~initi obiman pregled literatu-

re. Treba diskutovati glavne rezultate u vezi sa rezulta-

tima objavljenim u drugim radovima. Poku{ati da se

objasne razlike izme|u dobijenih rezultata i rezultata

drugih autora. Hipoteze i spekulativne zaklju~ke treba

jasno izdvojiti. Diskusija ne treba da bude ponovo iz-

no{enje zaklju~aka.

Literatura. Reference numerisati rednim arapskim

brojevima prema redosledu navo|enja u tekstu. Broj re-

ferenci ne bi trebalo da bude ve}i od 30, osim u pregledu

literature, u kojem je dozvoljeno da ih bude do 50.

Izbegavati kori{}enje apstrakta kao reference, a

apstrakte starije od dve godine ne citirati.

Reference se citiraju prema tzv. Vankuverskim

pravilima, koja su zasnovana na formatima koja kori-

ste National Library of Medicine i Index Medicus.

Primeri:

1. ^lanak: (svi autori se navode ako ih je {est i

manje, ako ih je vi{e navode se samo prvih {est i dodaje

se ”et al.”)

Spates ST, Mellette JR, Fitzpatrick J. Metastatic

basal cell carcinoma. J Dermatol Surg. 2003; 29(2):

650–652.

2. Knjiga:

Sherlock S. Disease of the liver and biliary sys-

tem. 8th ed. Oxford: Blackwell Sc Publ, 1989.

3. Poglavlje ili ~lanak u knjizi:

Latkovi} Z. Tumori o~nih kapaka. U: Litri~in O i

sar. Tumori oka. 1. izd. Beograd: Zavod za ud`be-

nike i nastavna sredstva, 1998: 18–23.

Tabele. Tabele se ozna~avaju arapskim brojevima po

redosledu navo|enja u tekstu, sa nazivom tabele iznad.

Slike. Sve ilustracije (fotografije, grafici, crte`i) se

smatraju slikama i ozna~avaju se arapskim brojevima u

tekstu i na legendama, prema redosledu pojavljivanja.

Treba koristiti minimalni broj slika koje su zaista neop-

hodne za razumevanje rada. Slova, brojevi i simboli mo-

raju biti jasni, proporcionalni, i dovoljno veliki da se

mogu reprodukovati. Pri izboru veli~ine grafika treba

voditi ra~una da prilikom njihovog smanjivanja na {iri-

nu jednog stupca teksta ne}e do}i do gubitka ~itljivosti.

Legende za slike se moraju dati na posebnim listovima,

nikako na samoj slici.

Ako je uveli~anje zna~ajno (fotomikrografije) ono

treba da bude nazna~eno kalibracionom linijom na samoj

slici. Du`ina kalibracione linije se unosi u legendu slike.

Uz fotografije na kojima se bolesnici mogu prepo-

znati treba poslati pismenu saglasnost bolesnika da se

one objave.

Za slike koje su ranije ve} objavljivane treba na-

vesti ta~an izvor, treba se zahvaliti autoru, i treba prilo-

`iti pismeni pristanak nosioca izdava~kog prava da se

slike ponovo objave.

Pisma uredniku. Mogu se publikovali pisma ured-

niku koja se odnose na radove koji su objavljeni u SA-

NAMEDU, ali i druga pisma. Ona mogu sadr`ati i jed-

nu tabelu ili sliku, i do pet referenci.

Propratno pismo. Uz rukopis obavezno prilo`iti

pismo koje su potpisali svi autori, a koje treba da sadr-

`i: izjavu da rad prethodno nije publikovan i da nije

istovremeno podnet za objavljivanje u nekom drugom

~asopisu, te izjavu da su rukopis pro~itali i odobrili svi

autori koji ispunjavaju merila autorstva. Tako|e je po-

trebno dostaviti kopije svih dozvola za: reprodukova-

nje prethodno objavljenog materijala, upotrebu ilustra-

cija i objavljivanje informacija o poznatim ljudima ili

imenovanje ljudi koji su doprineli izradi rada.
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Tro{kovi pripreme rada

Svi autori radova, imaju obavezu da pre nego {to

dobiju potvrdu da }e rad biti objavljen u Sanamedu, iz-

vr{e uplatu za pokri}e dela tro{kova {tampe koja za

autora rada iznosi 2500 dinara, a za koautore po 1500

dinara, za svaki prihva}eni rad. Za autora rada iz ino-

stranstva naknada za {tampanje iznosi 40 eura (u dinar-

skoj protivrednosti po kursu na dan uplate), a za koau-

tore 20 eura. Dodatno }e biti napla}ena svaka stranica

na kojoj se nalaze slike u boji, po ceni od 30 eura; crno

bele slike se ne napla}uju.

Za sva dalja uputstva i informacije kontaktirajte

Uredni{tvo.

Napomena. Rad koji ne ispunjava uslove ovog uput-

stva ne mo`e biti upu}en na recenziju i bi}e vra}en autori-

ma da ga dopune i isprave. Pridr`avanjem uputstva za pi-

sanje rada za SANAMED znatno }e se skratiti vreme celo-

kupnog procesa do objavljivanja rada u ~asopisu, {to }e

pozitivno uticati na kvalitet i redovnost izla`enja svezaka.
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INSTRUCTIONS TO AUTHORS

SANAMED is a medical journal, published since

2006. The journal publishes: original papers, case re-

ports, review articles, letters to the Editor, other articles

and information concerned with practice and research

in medicine.

Address manuscripts to:

Prim. dr Avdo ]erani},

(for Sanamed)

Ul. Palih boraca 52, 36300 Novi Pazar

Email sanamednp2006ªgmail.com

www.sanamed.rs

Arrived manuscript is sent to reviewers for expert

assessment by the Editorial Board. If reviewers propo-

se changes or amendments, copies of reviews are sub-

mitted to authors with a request to enter the required

changes to the text or explain its disagreement with the

remarks of the reviewer. The final decision of accep-

tance for publishing is given by Editor in chief.

The journal is published in English, with the sum-

mary translated into Serbian.

GENERAL GUIDELINES

Text of the paper should be typed in a word pro-

cessing program Word, written in Latin, double-spa-

ced, only in Times New Roman font size 12 points. All

margins should be set at 25 mm, and the text should be

typed with the left alignment and paragraph indentati-

ons of 10 mm, without dividing the words.

The manuscript should be arranged as following:

title page, abstract, key words, introduction, patients and

methods/material and methods, results, discussion, con-

clusion, references, tables, figure legends and figures.

Each manuscript component (title page, etc.) be-

gins on a separate page. All pages are numbered consec-

utively beginning with the title page.

References in the text are designated with Arabic

numerals in parentheses, and the order in which they

appear in the text.

Manuscript volume. The complete manuscript,

which includes title page, short abstract, text of the ar-

ticle, literature, all figures and permisions for them and

legends (tables, images, graphs, diagrams, drawings),

title page and abstract in English, can have the length

up to 5000 words for original paper, report, paper on

the history of medicine and literature overview, while

for patient presentation, practice paper, educative arti-
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