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CHANGES IN SERUM LEPTIN AND ADIPONECTIN
LEVELS IN BENINESE PREGNANT WOMEN
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ABSTRACT
Background: Adiponectin and leptin plasma levels during normal pregnancy and gestational diabetes mellitus have been
studied but there are some variations in the reported results although some trends are observed. In the present study,
serum levels of these adipokines have been determined in normal and pregnant women with gestational diabetes mellitus.
Methods: OGTT test has been made in pregnant women for gestational diabetes mellitus screening and in non-pregnant
women to assess their glucose tolerance status. Three groups of 12 women were included in the study: non-pregnant
women with normal glucose tolerance, pregnant women without and pregnant women with gestational diabetes. Leptin and
adiponectin serum levels were then determined by radioimmunoassay at 10-15 weeks and 24-28 weeks of gestational age
in normal pregnant women and at 24-28 weeks of gestation in pregnant women with gestational diabetes.
Results: serum leptin level in normal pregnant women at 24-28 weeks of gestation (13.24 ± 3.69 ng/mL) was significantly
(p<0.05) higher than that in non-pregnant women.
In normal pregnant women, adiponectin levels were 82.83 ± 21.95 µg/mL and 76.31 ± 42.99 µg/mL respectively at 10-15
weeks and 24-28 weeks of gestation and were significantly higher (p<0.001) than adiponectin level in non-pregnant women
(7.52 ± 4.66 µg/L). Leptin and adiponectin levels in women with gestational diabetes were not significantly different from
levels in normal pregnant women.
Conclusion: These data suggest that leptin and adiponectin levels could not systematically be considered as marker of
gestational diabetes in all pregnant women population.
Keywords: Leptin, adiponectin, pregnancy, gestational diabetes mellitus

INTRODUCTION
Leptin and adiponectin are two hormones produced by
adipose tissue and which are involved in many functions
such as reproduction, energy homeostasis and immune
system function [1]. In reproductive system, these
hormones, especially leptin, modulate sex hormones
secretion by acting at different levels of hypothalamicpituitary-gonadal system [9]. Leptin and adiponectin also
modulate tissue insulin sensitivity and high levels of leptin
and hypoadiponectinemia have been found associated with
insulin resistance [1; 2].
Pregnancy is a physiological condition where insulin
resistance occurs, especially, in the second half of
pregnancy due to the action of many hormones. Because of
this insulin resistance, gestational diabetes mellitus (GDM)

is frequently observed during pregnancy [4]. Given their
action on energy homeostasis and insulin resistance, the
role of leptin and adiponectin during pregnancy has been
investigated by many authors. Changes in leptin and
adiponectin levels during pregnancy have been described
but a great variability was observed in the published data
and ethnic differences were also reported [11, 12, 18, 20,
21, 26]. In pregnant women with GDM, compared to normal
pregnancy, decreased adiponectin levels have been
reported by several authors [3, 5, 28]. Thus, low adiponectin
level has been suggested as a marker of GDM. In view of
the variability observed from one study to another, it is of
great importance to characterize changes in levels of these
adipokines during pregnancy in each population. In the
present work, we have investigated changes in leptin and

Received 10th of September 2017. Accepted 15th of October 2017. Address for correspondence: Dr Bonaventure AWEDE, Unité de
Physiologie, Faculté des Sciences de la Santé, Université d’Abomey-Calavi, 01 BP 188 Cotonou, BENIN; phone: 00229 95 10 43 53; e-mail:
Bonawed@yahoo.com

4

Fiziologia - Physiology • 2017.27.2(94)

*

15

10

5

Statistical analysis
Data are expressed as means ± standard deviation
(SD). Means are compared using t-student test. Differences
were considered significant for p<0.05.

RESULTS
Subjects characteristics
Mean age of all subjects was 27.64 ± 5.92 years. Mean
ages of control non-pregnant, normal pregnant and
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Leptin and adiponectin levels measurement
Blood samples were taken from each subject for
measurement of adipokine levels.
Leptin and adiponectin levels were determined at 10-15
weeks and at 24-28 weeks of gestational age in all non-GDM
pregnant women. In women with GDM, leptin and adiponectin
levels were measured at 24-28 weeks of gestational age
because most of them have been recruited after a first
trimester of gestation (only three were recruited in the first
trimester). Leptin and adiponectin measurement was
performed by radioimmunoassay using specific kits
purchased from Demeditec Diagnostic (Germany) according
to manufacturer instructions.
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Oral glucose tolerance test (OGTT)
An OGTT was performed in all pregnant women at 24-28
weeks of gestational age by oral administration of 75g of glucose
for the diagnosis of gestational diabetes mellitus. Criteria of the
International Association of Diabetes and Pregnancy Study
Groups (IADPSG) were used to define GDM [16].
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Data collection
Anthropometric and clinical data were collected at an
antenatal clinic and using a questionnaire. For pregnant
women, weight at the first trimester of pregnancy was used
to determine the body index mass (BMI).

Leptin and adiponectin serum levels in control nonpregnant and in pregnant women without GDM

ee

Subjects
Pregnant women (135) have been recruited in the
Gynecology and Obstetrics Clinic of the University Hospital
Mother and Child (CHU-MEL) from July 2013 to June 2014.
After screening for gestational diabetes mellitus based on
an oral glucose tolerance test (OGTT), 12 pregnant women
with GDM, 12 pregnant women without GDM were included
in the study. Twelve non-pregnant women with normal
glucose tolerance served as control. Only subjects who
gave a written consent form were included in the study.

nt

MATERIAL AND METHODS

pregnant women with GDM were respectively 24.83 ± 4.22
years, 28.17 ± 4.20 years and 29.92 ± 7.86 years.
Mean BMI of all subjects was 25.85 ± 5.87 kg/m 2 and
mean BMI of control non-pregnant, normal pregnant and
pregnant women with GDM were respectively 24.09 ±
6.05 kg/m 2 and 26.21 6.09 kg/m2 and 27.24 ± 5.24 kg/m 2.
Mean blood fasting glucose levels were identical in
pregnant and non-pregnant women (0.83 ± 0.12 vs 0.83 ±
0.08) but were significantly higher in women with GDM than
in normal pregnant women (0.93 ± 0.12 vs 0.74 ± 0.08;
p<0.001).

s e r u m le p tin le v e ls (n g /m L )

adiponectin levels in normal and pregnant women with GDM
from Benin population.

Fig. 1. Serum leptin levels in non-pregnant and pregnant women
without gestational diabetes
Values are means ± SD, n = 12 in each group.
*: significant different from control non-pregnant, p<0.05.

Figure 1 shows mean serum leptin levels control nonpregnant and in pregnant women without GDM.
In normal pregnant women mean leptin levels were
10.58 ± 5.57ng/mL and 13.24 ± 3.69 ng/mL at respectively
10-15 weeks and 24-28 weeks of gestation. Mean leptin
level at 24-28 weeks was significantly higher (p<0.05) than
leptin level in non-pregnant women (7.60 ± 6.2 ng/mL) but
was not different from leptin level at 10-15 weeks of
gestation.
Levels of adiponectin is represented in figure 2.
Adiponectin levels were 82.83 ± 21.95 µg/mL and 76.31 ±
42.99 µg/mL in normal pregnant women respectively at 1015 weeks and 24-28 weeks of gestational age. These
adiponectin levels were significantly higher (p<0.001) than
that in non-pregnant women (7.52 ± 4.66 µg/L). There was
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no significant difference between adiponectin levels at 1015 weeks and at 24-28 weeks.
Leptin and adiponectin levels in pregnant women
with GDM
Serum leptin level at gestational age of 24-28 weeks
was 14.84 ± 8.45 ng/L in pregnant women with GDM. This
leptin level was significantly higher (p<0.05) than leptin level
in control non-pregnant women but was not different from
leptin level in normal pregnant women.
Adiponectin mean level at 24-28 weeks of gestation was
110.86 ± 50.99 µg/L. This adiponectin level was
significantly higher (p<0.001) than adiponectin level in
control non-pregnant women but was not different from
adiponectin level in normal pregnant women.
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Fig. 2. Serum adiponectin levels in non-pregnant and pregnant
women without gestational diabetes
Values are means ± SD, n = 12 in each group.
***: significant different from control non-pregnant, p<0.001.

DISCUSSION
The main findings of the present study were that in
pregnant women, compared to non-pregnant women, there
were increased levels of both serum leptin and adiponectin
levels and that serum leptin and adiponectin levels in
women with GDM and in women without GDM were not
significantly different at 24-28 weeks of gestation.
As found in our study, increased leptin levels during
pregnancy have been reported by several studies [2, 14, 21,
27]. Although many authors found an early significant
increase in leptin levels, in our study, leptin levels in the first
trimester of pregnancy were not significantly different from
non-pregnant control levels. Many mechanisms including
increase maternal production and placental production of
leptin are thought to be involved in this rise of leptin levels
during pregnancy [6].

6

Leptin level in women with GDM was not significantly
different from that in normal pregnant women. Our results
are in agreement with many published data [2, 15, 20, 25].
However, increased leptin levels in women with GDM,
compared to normal pregnant women, has also been
reported [5, 11, 13]. Early significant increased leptin levels
in pregnant women who developed latter GDM have been
reported and thus increased leptin level has been suggested
as early marker of GDM [11, 24]. Further studies which will
investigate early changes in leptin levels should be
performed on large size of our population before making
such a conclusion.
Increased adiponectin levels during normal pregnancy
was observed in our study. In published data, variable
profiles of adiponectin level have been described. In most
studies, compared to non-pregnant women, adiponectin
levels in pregnant women were not significantly different,
during the first trimester [7, 10, 12]. After the first trimester,
either no change, a trend to a decrease or significant
decrease in adiponectin levels have been reported [7, 10,
18, 23]. However, increased adiponectin level during
pregnancy, as we found in our study, has also been
described. Fuglsang and co-workers found an increased
level of adiponectin at 17 weeks of pregnancy before its
decline later during pregnancy [12]. In addition, although
adiponectin level in all pregnant women of their study was
not significantly different from that of non-pregnant women,
Nien and co-worker found that adiponectin levels in
pregnant women with a BMI less than 25 were higher than
that of non-pregnant women [22]. In our study, compared to
non-pregnant women, a more than ten-times increased in
adiponectin level (which persisted until 24-28 weeks) was
already observed at 10-15 weeks in normal pregnant
women. This is the first time a dramatic increase in
adiponectin levels is described in normal pregnant women.
As pregnancy is a physiological condition where tissue
insulin resistance occurs and as adiponectin is a hormone
which increases insulin sensitivity, this increase in
adiponectin levels in women with normal glucose tolerance
could be a mechanism which prevents or limits insulin
resistance during pregnancy.
In our study, adiponectin levels, measured at 24-28
weeks in women with GDM, were not significantly different
from those in women without GDM. Our data are in
agreement with a previous work which reported, in the
second trimester, no significant difference in adiponectin
levels between GDM and normal pregnant women although
a significant decrease in adiponectin levels was observed in
GDM women in the third trimester [23]. In contrast to our
results, in almost all other studies, adiponectin levels have
been shown to be lower in women with GDM than in women
without GDM [5, 13, 19, 25, 28]. Low levels of adiponectin
were also already observed early in pregnancy before the
development of GDM and adiponectin has been suggested
as a marker of GDM [17, 28]. Our results suggest however
that decreased adiponectin levels could not be systematically
Fiziologia - Physiology • 2017.27.2(94)

observed in all women with GDM. Ethnic specificity could be
involved in the regulation mechanisms of adiponectin in
pregnant women as ethnic differences in adiponectin levels
during pregnancy have been described [8, 26].
In the present study, changes in leptin and adiponectin
levels in women with GDM in were investigated only at 24-28
weeks of gestation. Longitudinal study should be performed
throughout the pregnancy and in the post-partum to allow a
best assessment of leptin and adiponectin changes during
pregnancy. Another limit of our study is the small size of our
study population. Further studies should be conducted on
large population to confirm the findings of the present work.
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COMPLICATIONS OF EXTREME PREMATURITY
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Babes University of Medicine and Pharmacy Timisoara, Neonatology Department
Babes University of Medicine and Pharmacy Timisoara, Pediatric Surgery Department

ABSTRACT
Extremely low birth weight newborns are exposed to developing a large spectrum of complications, which are responsible
for increased mortality rates in this group of preterm infants. We aimed to analyse the perinatal complications of extreme
prematurity that cause high rates of infant morbidity and mortality. We have included 46 extreme low birth weight infants
admitted to the Neonatal Intensive Care Unit of Bega Maternity Hospital Timisoara, Romania in the period of 01.01.2012 31.12.2013, mean birth weight was 859.35+/-153g. The major causes of mortality were sepsis (46%), perinatal asphyxia
(20%) and pulmonary hemorrhage (19%). Respiratory distress syndrome, perinatal hypoxic-ischemic encephalopathy,
cerebral hemorrhage, cardiopulmonary arrest, anemia of prematurity and of other causes, acute renal failure and infections
were among the most common complications in our group. We have found that complications of prematurity are inversely
proportional to birth weight and gestational age and are correlated with morbidity and mortality rates among ELBW preterm
infants.

INTRODUCTION
Fifteen million preterm infants (gestational age [GA]
<259 days or <37 weeks) are born each year around the
world, and the incidence of prematurity is 5 – 18% [1-2].
The extremely low birth weight (ELBW) infant is weighing
under 1,000g at birth. Complications of extreme prematurity,
associated with neonatal adjustment disorders and
responsible for increased mortality rates, are: respiratory,
neurologic, cardiovascular, hematologic, metabolic, renal,
gastrointestinal, thermoregulation, immunologic, ophthalmologic and hearing disorders etc. [3-7]. This study aimed
to analyze the perinatal complications of extreme
prematurity, leading to increased infant morbidity and
mortality risks for extremely low birth weight babies.

MATERIAL AND METHOD
The study group comprises 46 ELBW newborns, birth
weight (BW) <1,000g, admitted to the Neonatal Intensive
Care Unit of Bega Maternity Hospital Timisoara, Romania in
the period of 01.01.2012 - 31.12.2013. This is a transversal
(retrospective observational) study. Inclusion criteria:
preterm infants born alive during 2012 and 2013 years in the
Bega Maternity Hospital, birth weight under 1,000 g, GA
under 30 weeks. Exclusion criterion: ELBW infants born
dead.

Statistical analysis
Data extracted from clinical observation sheets of
preterm babies were processed and analyzed using the
SPSS statistical programme version 20.0. We have used
95% confidence interval and 5% significance level.

RESULTS
The study group comprises 46 ELBW infants, treated in
the Neonatal Intensive Care Unit of Bega Maternity Hospital
Timisoara within two years. The gender distribution of ELBW
preterm infants was as follows: 52.1% girls and 47.9% boys;
the female gender prevails both in number and survival rate:
60.7% girls, compared with 39.3% boys. The mode of
delivery was vaginal in 39.1% and caesarean section in
60.9% of the cases. The mean birth weight was 859.35+/153g (<1,000g; lowest BW=400g), with the mean
gestational age of 26.65+/-1 week (23 - 29 weeks). Survival
rate of ELBW preterm babies in the study group was 60.9%
(Figure 1).

Received 10th of October 2017. Accepted 2nd of November 2017. Address for correspondence: Daniela Iacob, Department of Neonatology,
”Victor Babeș” University of Medicine and Pharmacy Timișoara, Eftimie Murgu Square No. 2A, RO-300041, Timișoara, Romania; e-mail:
danielariacob@yahoo.com
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Neurologic complications:
Perinatal hypoxic-ischemic encephalopathy (HIE),
diagnosed by the means of transfontanellar ultrasound,
occurred in a large number of ELBW preterms, as follows:
mild, 50% (57.6% survivors), moderate, 6.5% (100%
survivors) and severe, 41.3% (63.6% survivors). Cerebral
hemorrhage (moderate and severe intraventricular
hemorrhage), diagnosed by ultrasound, was seen in 52.1%
of the cases. Periventricular leukomalacia was diagnosed in
4.3%, and porencephaly in 2.1% of the cases.

Fig. 1. Survival rate of ELBW preterm babies in the 2012-2013 period

Mortality rate of ELBW preterm babies varied by gender:
38.9% girls and 61.1% boys (Figure 2).

Cardiovascular complications:
21.7% of the patients enrolled in the study have had
patent ductus arteriosus (PDA) and 52.2% developed
cardiopulmonary arrest. No significant differences have
been found between percentages of deceased preterm
infants with and without PDA (p=0.9). A 0.58 correlation was
found between respiratory and cardiovascular complications
(p=0.01).
Hematologic complications were mainly represented by
anemia of prematurity and of other causes, which was seen
in 50% of the ELBW preterm infants: 78.2% survived and
27.8% died.
Metabolic complications were seen in 76% of the
preterm infants included in the study, which had neonatal
hypo-/hyperglycemia, hypocalcemia, hyperkalemia and
disorders in protein metabolism.
Gastrointestinal complications were diagnosed in 47.8%
of the ELBW preterm babies.
Renal complications were represented by acute renal
failure in 39.5% of cases, out of which 23.5% survived and
72.5% died.

Fig. 2. Mortality rate of ELBW preterm babies in the 2012-2013 period

Respiratory complications:
Respiratory distress syndrome (RDS) was seen in
91.3% of the patients in this study and apnea in 17.4%. Both
RDS and apnea of prematurity were seen in 19% of the
preterm babies. Pneumothorax was a complication seen in
13%, while pulmonary hemorrhage was present in 17.4% of
the ELBW preterm infants. Bronchopneumonia occurred in
15.2%, and chronic lung disease in 4.3% of the cases. We
found statistically significant differences between
percentages in the group of infants with RDS and respiratory
failure, and those without RDS who developed respiratory
failure (p<0.005). No significant differences were found
between percentages in the group of preterm babies with
apnea and respiratory failure, and the group of preterm
infants without apnea who developed respiratory failure
(p>0.05).
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Immunologic complications: There was a 0.3 correlation
between premature rupture of membranes and fetalmaternal infection (p= 0.04, OR=3.5).
Ophthalmologic complications: A 0.5 correlation between
HIE and retinopathy of prematurity (ROP) (p<0.001) was
found. All preterm babies with retinopathy also had HIE,
accounting for 17.39% of the newborns included in this
study.

The death variable is explained by the aid of the
following variables: APGAR score and respiratory
failure, with 40% proportion invasion.
When generating the ROC curve for respiratory failure
and deaths among ELBW preterms, we have obtained a
0.79 area (p=0.001); this proved to be a good model, with
72% sensitivity.
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Fig 3. ROC curve for respiratory failure and deaths

DISCUSSIONS
Our study intended to show the complications of
prematurity among extremely low birth weight newborns
(BW<1000g) treated in the Neonatal Intensive Care Unit of
Bega Maternity Hospital Timisoara, Romania; complications
of prematurity are inversely proportional to birth weight and
gestational age and determine morbidity and mortality rates
among ELBW preterm newborns.
Results of researches on the survival rate among ELBW
newborns vary according to the countries where studies
[6,8,10,12,23] were performed (from 52% to 56%). In our
group, we have calculated a 60.9% survival rate, with better
outcomes for female newborns. The major causes of mortality
were sepsis (46%), perinatal asphyxia (20%) and pulmonary
hemorrhage (19%). The most frequent respiratory
complications were: RDS, apnea of prematurity, pulmonary
hemorrhage, pneumothorax, and chronic lung disease.
Antenatal corticosteroids given to mothers at risk of premature
delivery (<34 weeks pregnancy), decreases RDS incidence to
50%, with significant impact on mortality reduction [8,14,18].
Antenatal corticosteroids, surfactant therapy, non-invasive
respiratory support, prevention of infections and optimal
nutritional support for ELBW infants increase their survival
rate both on the short and long run [13,14,18]. In our study,
antenatal corticosteroids were used in 23.9% of the ELBW
preterms with respiratory distress syndrome. RDS was found
in 91.3% of the ELBW newborns in our study group.
Neurologic complications are a hallmark of extreme
prematurity. Intracranial hemorrhage (intraventricular
hemorrhage-IVH, subdural hemorrhage, subarachnoid
hemorrhage and intraparenchymal hemorrhage) are often
seen in ELBW preterm infants [25-27]. IVH incidence is 16 65%; in 22.5% of the cases, IVH was the cause of death
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[8,26]. Moderate and severe HIE (47.8%), as well as
moderate and severe intraventricular hemorrhage (52.2%)
were the main neurologic complications in the ELBW
newborns in this study.
As cardiovascular complications concerns, PDA was
seen in 21.7% of the cases in our clinic.
The hematologic complications in this study were anemia
and hyperbilirubinemia. Hyperbilirubinemia was encountered
in 59.8% of the cases. Anemia of prematurity and of other
causes was seen in 50% of the newborns in the study.
Metabolic
complications
(hypo-/hyperglycemia,
disorders in calcium metabolism): approximately 53% of the
ELBW preterm babies with metabolic disorders die
perinatally or have neurologic sequelae [29-31]. In our
study, this type of complications represent 76% of the cases.
Renal complications, such as acute renal failure (ARF)
and fluid and electrolyte imbalances, increase mortality
rates among ELBW preterm infants. ARF was seen in 39.5%
of the preterm newborns in the study group.
The gastrointestinal complications of prematurity are
necrotizing enterocolitis (NEC), diarrheal disease and
feeding disorders. In our study, 47.8% of the newborns had
gastrointestinal disorders.
The main ophthalmologic complications of extreme
prematurity are retinopathy of prematurity and retinal
detachment, complicated with vision loss or blinding.
Incidence of blindness caused by ROP is 2 - 9% in ELBW
newborns with high risk of ROP [37]. ROP was diagnosed in
17.3% of the cases (n=8). In this study, all the preterm
infants who had ROP also had HIE, as shown by ultrasound.

CONCLUSIONS
Extremely premature newborns are at increased risk of
complications and death. Respiratory, neurologic,
cardiovascular, hematologic, metabolic, gastrointestinal,
renal complications, immunologic and ophthalmologic
complications were seen in the study group. Complications
of prematurity are inversely proportional to birth weight and
gestational age and are correlated with morbidity and
mortality rates among ELBW preterm infants. Extremely low
birth weight, mechanical ventilation and hypotensive shock
are predictors of morbidity. Antenatal corticosteroids,
surfactant therapy, non-invasive respiratory support,
prevention of infections and optimal nutritional support for
ELBW infants increase their survival rate.
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COMPLICAȚIILE PREMATURITĂȚII EXTREME
REZUMAT
Nou-născuții cu greutate extrem de mică la naștere sunt expuși unui spectru larg de complicații, care determină o rată
crescută a mortalității în acest grup de prematuri. Scopul nostru a fost să analizăm complicațiile prematurității extreme,
care duc la rate mari de morbiditate și mortalitate infantilă. Am inclus în studiu 46 de prematuri cu greutate extrem de mică
la naștere internați în Secția Neonatologie și Terapie Intensivă a Maternității Bega Timișoara, România în perioada
01.01.2012 - 31.12.2013, cu o greutate medie la naștere de 859,35+/-153g. Cauzele majore de deces au fost sepsisul
(46%), asfixia perinatală (20%) și hemoragia pulmonară (19%). Sindromul de detresă respiratorie, encefalopatia hipoxic
ischemică perinatală, hemoragia cerebrală, stopul cardio-respirator, anemia prematuriății și de alte cauze, insuficiența
renală acută și infecțiile au fost unele dintre cele mai frecvente complicații în grupul de studiu. În urma acestui studiu am
constatat o relație invers proporțională între complicațiile prematurității, pe de o parte, și greutatea la naștere și vârsta
gestațională, pe de altă parte, acestea corelându-se cu ratele morbidității și mortalității în rândul prematurilor cu greutate
extrem de mică la naștere.
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ABSTRACT
Pseudomyxoma peritonei (PMP) constitutes a rare, chronic, relapsing pathological entity with an estimated incidence of 1-2
cases per 10000 laparoscopies (1 case / million / year) characterized by the accumulation of relatively mucous semi-solid
masses in the peritoneal cavity.
Pseudomyxoma peritonei presents a wide spectrum of manifestations, ranging from benign to borderline to malignant.
We present the case of a 49-year-old patient diagnosed four years previous with pseudomyxoma peritonei, admitted to the
Department of Internal Medicine -Pneumology, with dyspnea, fever, physical asthenia, cramp-like abdominal pain, weight loss.
The diagnosis of recurrent pseudomyxoma peritonei has been established following imaging investigations correlated with
elevated tumour markers.
Key words: pseudomyxoma peritonei, computed tomography, relapse, ascites

INTRODUCTION
The term of pseudomyxoma peritonei (PMP) was
introduced in 1884, used in relation to a mucinous ovarian
carcinoma [1]. In 1901, Frankel [2] described another case,
one associated with a cyst of the appendix. Overall, the term
pseudomyxoma peritonei has been broadly applied to
include a heterogeneous assembly of pathological lesions,
ranging from benign through borderline to frankly malignant
lesions [3].
Pseudomyxoma Peritonei (PMP) represents a recurrent
chronic clinical entity, with a low frequency, characterized by
accumulation of diffuse intra-abdominal collections of gel
(jelly belly) within the peritoneal cavity. This mucin ascites
forms from the secretion of the epithelial implants of the
epiploon and peritoneum, which in most cases originate
from the adenocarcinomas or adenomas of the appendix or
the ovary [4].
Pseudomyxoma peritonei constitutes a tumour, of an
estimated incidence rate of 1-2 million per year [5].
While the cause of the pathology is the production of
mucinous implants and mucin in the abdominal cavity,
involving peritoneal surfaces diffusely, PMP as a whole is a
poorly understood disease.
In spite of the abdominal viscera being thickly coated
with mucus-secreting tumour cells, invasion into extra
peritoneal sites or the substance itself does not occur.

Instead, the abdominopelvic cavities are slowly filled with
semisolid, tenacious, glycoproteins rich neoplastic mucus.
This is often organized into large loculated cystic masses [6].
The exact incidence of pseudomyxoma peritonei remains
speculative. The clinical caseload experience of the UK
national centres (Basingstoke and Manchester), as well as a
recent publication from the Netherlands reporting from a
nationwide pathological/epidemiological database, suggest a
PMP incidence of approximately two per million, per year [7].

CASE REPORT
49-year-old female patient diagnosed three years
previously with pseudomyxoma peritonei, admitted to the
Department of Internal Medicine-Pulmonology with dyspnea,
fever, physical asthenia, cramp-like abdominal pain, weight
loss. Symptomatology debuted approximately 10 days
previous, heightened in the 24 hours previous to admission.
From the pathological personal history, we note that in
July 2013 the patient was diagnosed with appendiceal
mucocele and pseudomyxoma peritonei, which prompted
surgical intervention, with appendectomy, bilateral
ovariectomy and partial omectomy. In 2014, surgical
reintervention was performed with total hysterectomy,
splenectomy and ablation of hepatogastric ligament with

Received 14th of September 2017. Accepted 10th of October 2017. Address for correspondence: Marius Georgescu, MD, PhD, Assistant
Teaching Professor, Department of Functional Sciences, Physiology, Eftimie Murgu Square No. 2A, RO-300041 Timișoara; phone:
0040765527318; e-mail: mgeorgiu83@yahoo.com

Fiziologia - Physiology • 2017.27.2(94)

13

total omentectomy, followed by intraoperative intraperitoneal
chemotherapy.
On admission, patient appeared to be extremely unwell,
presenting the following vital parameters measurements: a
body temperature of 38.5 Celsius degrees; a heart rate of
94 beats/minute; oxygen saturation was 93%; respiratory
rate was 17 /minute and blood pressure was 110/70 mmHg.
Physical examination revealed abdominal distension
accompanied by abdominal tenderness, with no palpable
organomegaly or lymphadenopathy. The cardiovascular and
respiratory system investigation did not reveal any
remarkable changes.The remainder of the physical
examination was normal.
Laboratory investigations performed, including full blood
count, amylase, liver function tests, urea and electrolytes,
were all within normal limits excepting the elevated white
blood cells (12 5000/mm3) ,low hemoglobin level (11.4 g/dl)
and high sedimentation rate (79mm). Tumor marker CA19-9
was evaluated and its value was elevated (1240 U/ml).
Thoracic radiography was normal. An abdominal
ultrasonography was performed and revealed perigastric fluid
collection and echogenic foci in ascites in the pelvic cavity.
Based on clinical examination, laboratory analysis, and
abdominal ultrasound, at the time of the investigation the
following diagnostic suspicions were raised: peritoneal
secondary determinations (peritoneal carcinomatosis) or
recurrent pseudomyxoma peritonei.
Computed tomographic scan of abdomen and pelvis
demonstrated a large epigastric hypoechoic mass with
irregular thickening of the gastric wall and other peritoneal
masses with “scalloping effect as well as an iodophil softtissue mass 11mm diameter located in the anterior gastric
wall (Figures 1, 2 and 3).
Based on the clinical, biological, imagistic chart, the
diagnosis of recurrent pseudomyxoma peritonei has been
established.

Fig. 2. CT scan of abdomen and pelvis showing pseudomyxoma
peritonei with peritoneal masses (arrow) with “scalloping effect.

Fig. 3. Iodophil soft-tissue mass located in the anterior gastric wall
(arrow)

DISCUSSION

Fig. 1. Abdominal CT scan shows perigastric fluid collection
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Pseudomyxoma peritonei or jelly belly, is a rare
pathological entity with a reserved prognosis, characterized
by a complete redistribution of mucin in the peritoneal cavity.
Due to the rarity of this disease, the full biological, clinical
and pathogenic behaviour is not fully known [8].
Peritoneal jelly disease occurs with a frequency of 2
cases per 10000 laparoscopies (1 case / million / year) and
generally affects women with an average age of 53 years,
the ratio of women:men being 2-3: 1 [7].
The origin of PMP is considered to be adenomas or
mucoscrystalline cystic carcinomas of the appendix and
ovary. [9] Other uncommon starting points can be: uterine
Fiziologia - Physiology • 2017.27.2(94)

carcinomas, colon, collage, pancreas, breast, lung, and
testicle. However, the techniques of immunohistochemistry
and molecular genetics tests support the hypothesis that for
most women the ovarian tumour is secondary to a
perforated appendicular mucinous tumour [10, 11].
Symptomology is nonspecific; frequently, the disease is
not diagnosed or is confused with other pathologies [12].
The most common symptoms are the progressive increase
in abdominal volume, with diffuse abdominal pain. Other
possible symptoms are asthenia, weight gain, nausea,
vomiting, diarrhoea or urinary symptoms. The patient may
present fever, signs of peritoneal irritation with leucocytosis
and / or anemia [13].
Our patient was admitted with fever, physical asthenia,
cramp-like abdominal pain. She also complained of
dyspnoea and weight loss, which are less common
symptoms for this pathological entity.
Physical examination in pseudomyxoma peritonei may
present a bulky abdomen, organomegaly, bilateral or
unilateral ovarian tumours and appendicitis like syndrome
[14]. Abdominal distension increases over time, while
digestive and cardiorespiratory functional disorders develop.
Early stages of the disease are difficult to diagnose, due to
the uncharacteristic symptom for PMP.
The pathology is often accidentally discovered during
CT investigations and ultrasound for non-specific abdominal
symptoms [9, 15].
In our case the patient was already diagnosed with
appendicular mucocele and pseudomyxoma peritonei four
years previous, followed by surgical intervention, with
appendectomy, bilateral ovariectomy and partial
omentectomy. A year later a second intervention was
necessary with total hysterectomy, splenectomy and
ablation of hepatogastric ligament with total omentectomy,
followed by intraoperative intraperitoneal chemotherapy.
Patient presented abdominal distension accompanied
by abdominal tenderness but no palpable organomegaly or
lymphadenopathy was present.
The most frequent investigation for diagnosis is
abdominal ultrasonography, in which case commuted
tomography – the gold standard – can be used to establish
the extent of disease. Moreover, the levels of tumour
markers such as CA 19-9 and CEA can be used to establish
prognosis [14]. The patient may also present leucocytosis
and / or anaemia [13].
Laboratory investigations were assessed and revealed
leucocytosis, anemia, high sedimentation rate and elevated
tumor marker CA19-9.
CT and ultrasonography have been reported to be
helpful in detecting pseudomyxoma peritonei [9, 15]. While
computed tomography remains the gold standard for
diagnostic imaging, abdominal ultrasonography is lowpriced, available in most cases, well tolerated, and can
identify most common PMP findings such as ascites and
omental caking. Computed tomography shows the following
patterns: posterior displacement of the intestines; diffuse
Fiziologia - Physiology • 2017.27.2(94)

peritoneal infiltration appearing similar to ascites;
intrahepatic low density attenuated lesions; and (4)
scalloping of intra-abdominal organs, especially the liver and
the spleen [16].
Both investigations were performed on our patient.
Abdominal ultrasonography revealed perigastric fluid
collection, echogenic foci in ascites in the pelvic cavity. CT
scan of the abdomen and pelvis indicated a large epigastric
hypoechoic mass with irregular thickening of the gastric wall
and other peritoneal masses with “scalloping effect’’ of the
liver as well as an iodophil soft-tissue mass 11mm diameter
located in the anterior gastric wall.
A treatment strategy for PMP should pursue complete
cytoreduction and prevention of recurrence or progression.
Mayo Clinic, Gough DB reported that chemotherapy can
improve survival only if administered intraperitoneally [17].
Systemic chemotherapy does not appear to affect prognosis
[18].
In the presented case, the patient had been previously
diagnosed with appendicular mucocele and pseudomyxoma
peritonei. A complete cytoreduction was performed followed
by intraoperative intraperitoneal chemotherapy, however
after four years pseudomyxoma peritonei relapsed.
In general, surgical reintervention is difficult to perform
due to adhesions and fibrosis greatly increasing the risk of
unintentional enterotomies, with subsequent formation of
fistulae and leaks [19]. Our patient refused a third look
surgery.

CONCLUSION
We have described a female patient who developed
PMP, a heterogeneous and rare condition as a result of
appendiceal tumours and who underwent complete
cytoreduction
and
intraoperative
intraperitoneal
chemotherapy. After four years relapse of the
pseudomyxoma peritonei occurred. Surgery is the election
treatment for pseudomyxoma peritonei, although total
resection is rarely possible. Because of the low morbidity
and slow growth of the tumour, reintervention is indicated for
symptoms of recurrence.
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PSEUDOMIXOM PERITONEAL RECIDIVAT.
PREZENTARE DE CAZ
REZUMAT
Pseudomixomul peritoneal (PMP) este o entitate patologica rara, cronica, recidivanta cu o incidenţă estimată de 1-2
cazuri la 10000 laparoscopii (1 caz/million/an) caracterizată prin acumularea unor mase semisolide mucinoase relativ
transparente în cavitatea peritoneală.
Pseudomixomul peritoneal îmbracă un spectru larg de manifestari, de la benigne la cele ‘’la limită’’ (borderline) şi până la
cele maligne.
Prezentam cazul unei paciente in varsta de 49 de ani , diagnosticata in urma cu patru ani cu pseudomixom peritoneal, care
se prezinta in Departamentul de Medicina Interna -Pneumologie, acuzand, dispnee, febra astenie fizica, dureri abdominale
difuze, scadere ponderala.
In urma investigatiilor imagistice corelate cu valori crescute ale markerilor tumorali s-a stabilit diagnosticul de pseudomixom
peritoneal recidivat.
Cuvinte cheie: pseudomixom peritoneal, computer tomograf, recidiva, ascita
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ABSTRACT
Thyroid disorders are common and are associated with levels of thyroid-stimulating hormone and iodine availability. Thyroid
nodules are among the most prevalent thyroid conditions detected in 50% to 60% of healthy people. Most thyroid nodules
are benign, with less than 5% cancerous lesions, and the challenge for clinicians is to accurately discriminate between
benign disease and malignancies. US elastography is a recent technique currently used in combination with B-mode
ultrasound and is able to provide useful information for the differentiation of benign and malignant nodules based on tissue
stiffness/elasticity.
We have analysed 44 thyroid nodules (31 benign, 13 malignant) assessed by means of conventional and Doppler
ultrasound, as well as by strain elastography. The ultrasound and strain elastography studies were performed during a
single procedure on the same equipment. At conventional ultrasound, except for the presence of halo sign, all the other
features (margins, echogenicity, homogeneity, microcalcifications and transonic areas) considered to be predictive of
malignancy reached statistical significance. The blood flow assessed by the means of colour-flow Doppler also reached
statistical significance.
Strain ratios were recorded for each nodule, with a mean strain ratio value of 1.55 in the benign nodule group and 3.42 in
the malignant nodule group and the results obtained at strain elastography were compared with the blinded histological
diagnosis. The diagnostic performance of strain elastography proved to be high, with 92.3% sensitivity, 67.7% specificity,
100% positive predictive value and 88.57% negative predictive value, thus being a reliable tool in the differentiation of
benign and malignant thyroid nodules.
Keywords: strain elastography, thyroid nodule, thyroid cancer

INTRODUCTION
Thyroid gland is central to metabolic processes, but its
structure and function can be affected by various conditions,
such as hypo- or hyperthyroidism, goiter, nodules, thyroiditis
or cancer. In fact, thyroid disorders are common and are
associated with levels of thyroid-stimulating hormone (TSH),
being linked with iodine availability, so that goiter is
prevalent where iodine is scarce, while autoimmune thyroid
conditions are frequent in iodine-replete areas [1]. A recent
meta-analysis [2] of studies conducted in Europe between
1975 and 2012 has calculated a mean prevalence of total
thyroid dysfunction of 3.82% and an incidence of
259.12/100,000/year, whereas the mean prevalence of
undiagnosed thyroid dysfunction was estimated to be as
high as 6.71%.
While low TSH levels are seen in people with
hyperthyroidism and elevated levels in those with

hypothyroidism, goiter and thyroid nodules are present in
both settings. Thyroid nodules are among the most
prevalent thyroid conditions detected in 50% to 60% of
healthy people [3] and their formation is caused by either
their fail or their ability to synthesize thyroid hormones
regardless of the TSH level. Most thyroid nodules are
benign, with less than 5% cancerous lesions, and the
challenge for clinicians is to accurately discriminate between
benign disease and malignancies. This is important not only
for the timely diagnosis of cancer, but also to prevent
overtreatment of benign thyroid nodules. During the last two
decades, an increased incidence of thyroid cancer has been
recorded, so that the estimated worldwide incidence for
thyroid cancer in 2012 was 300,000 new cases, out of which
more than 1/3 were found in women [4]. This increased
incidence is mainly due to the improved detection by new
thyroid and neck ultrasound techniques, which made
possible the detection of nodules as small as 0.2 cm [5,6].
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Diagnosis of thyroid masses includes clinical
examination, laboratory tests, fine needle aspiration biopsy
(FNAB) and various imaging techniques. Ultrasound (US),
measurement of TSH levels and FNAB are the main
elements in the management of thyroid nodules [3].
Ultrasound has very good performance in the detection of
thyroid nodules, but its ability to discriminate between
benign and malignant masses is limited [7,8]. FNAB is
therefore recommended for nodules larger than 10 mm and
for those with suspicious US features, although its
diagnostic value is also limited as up to 30% of results are
either non-diagnostic or indeterminate [9,10].
US elastography is a recent technique currently used in
combination with B-mode ultrasound and is able to provide
useful information for the differentiation of benign and
malignant nodules based on tissue stiffness/elasticity
[11,12]. Thus, by using a compression force, elastographic
techniques enable the assessment of tissue elasticity by
measuring the degree of tissue displacement [13], so that
hard or firm nodules are associated with a higher risk of
malignancy [3].
After reporting on our results using shear-wave
elastography [14], we here describe the results obtained on
a series of 44 patients with suspicious thyroid nodules who
underwent strain elastography.

flow Doppler and classified into intranodular, perinodular,
intra- and perinodular or absent blood flow. Lastly, we have
performed strain elastography, by applying a slight pressure
with the hand-held transducer, while the system produced a
color-coded image superimposed on the B-mode image,
with the images separately displayed on two screens. The
region of interest was selected so that to comprise the
nodule and a large part of the surrounding thyroid tissue.
The qualitative assessment of nodule elasticity provides
information on tissue strain and is displayed as a continuum
of colors (red-green-blue), with blue for stiff tissue and red
for soft tissue. The semiquantitative assessment consists in
the characterization by strain ratio, which is calculated as
the ratio of strains in the lesion to that of the surrounding
parenchyma.

MATERIALS AND METHODS

RESULTS

Nodules
This retrospective study included 44 nodules found in 31
patients (28 women and 3 men), mean age 52.3 years (min.
17 years, max. 70 years) seen from August 2016 to
September 2017 in the Korall Clinic in Satu Mare. All the
patients underwent surgery and the final blinded
histopathologic diagnosis performed on the excised thyroid
tissue served as reference standard. We have included
solitary thyroid nodules or multinodular goiter examined by
means of elastography, as well as conventional and Doppler
ultrasound. The inclusion criterion was the availability of
histopathological diagnosis after surgery.
We have recorded the following patient data: gender,
age, weight, thyroid volume, nodule localization and sizes,
US features, elastographic score and histological diagnosis
of the excised nodules.

Histology
All patients underwent surgical treatment consisting in
either lobectomy or total thyroidectomy. After surgery,
histopathologic diagnosis was performed by a pathologist
who was blinded regarding the elastography findings. A
histological diagnosis of malignancy was made in 13
nodules (29.5%), out of which 4 were classical papillary
carcinomas, 2 papillary-follicular, 6 microcarcinomas and 1
medullary carcinoma. These malignant nodules were found
in 10 patients (7 women and 3 men), six being located in the
left lobe and seven in the right lobe. The majority (n=27,
87%) of the 31 benign masses (70.5%) presented as simple
or multinodular goiter, 2 were colloid goiters, 1 Hürthle cell
adenoma and 1 chronic autoimmune thyroiditis, out of which
18 were found in the right lobe, 12 in the left lobe and one in
the isthmus.

Equipment and method
Strain elastography was performed by means of an SIUI
ultrasound system (Shantou Institute of Ultrasonic
Instruments Co., Ltd., China), Apogee 1200 model, using an
8 MHz 50 mm linear transducer. We have first assessed the
sonographic features of the nodules by conventional
ultrasound, namely nodule number and sizes, aspect of
margins, echogenicity, homogeneity, and presence of halo
sign, microcalcifications and transonic areas inside nodules.
Afterwards, the blood flow was evaluated by means of color-

Ultrasound
During the conventional US examination, we have
recorded nodule length, width and thickness for all masses,
the mean values of each revealing no statistically significant
differences between malignant and benign nodules. On the
contrary, except for the presence of halo sign, all the other
features considered to be predictive of malignancy reached
statistical significance: margins (p = 0.000), echogenicity (p
= 0.002), homogeneity (p = 0.057), microcalcifications (p =
0.009) and transonic areas (p = 0.031). Then, we have
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Statistical Analysis
The statistical analysis was performed using Statistical
Package for the Social Sciences (SPSS) programme
(version 17.0 for Windows, SPSS Inc., Chicago, Illinois,
USA). We split the 44 nodules in two groups, malignant (13
nodules, 29.5%) and benign (31 nodules, 70.5%). All data
were compared using a chi square test, with a p-value <0.05
considered to be statistically significant. Histological
diagnosis served as reference standard.

Fiziologia - Physiology • 2017.27.2(94)

assessed the blood flow by the means of colour-flow
Doppler US and found statistically significant differences
between the two groups at a p-value of 0.049.
Strain elastography
The concept of elastography was first demonstrated by
Ophir et al. [15] in 1991 and became an important diagnostic
tool used to assess the elasticity of various tissues in the body,
relying on the principle that an externally applied compression
leads to tissue deformation, which is smaller in hard tissues.
The first type of elastographic technique introduced in clinical
practice was strain elastography. Based on the assessment
of tissue displacement, strain elastography is able to
differentiate benign from malignant masses, providing an
objective evaluation of tissue stiffness/elasticity. We have
assessed the elasticity of nodules qualitatively, on the colorcoded image, and quantitatively, by recording the strain ratios.
First method relies on the visual evaluation of the colors
displayed on the screen.
We here report on the results of the second method. We
have drawn two regions of interest, one comprising the
entire nodule and the second including a significant portion
of the adjacent thyroid tissue, which was the reference
region. Then, the system automatically calculated and
displayed the parenchyma-to-nodule strain ratios, i.e. the
mean strain in the normal thyroid parenchyma divided by the
mean strain in the thyroid nodule. With the patient in supine
position with the neck extended, the transducer was
transversally placed on the thyroid and we assessed each
lesion three to five times. The procedure took up to 8
minutes per patient.
The strain ratios ranged from 0.8 to 4 in the entire group
of patients. The mean strain ratio value was 1.55 (lowest
value 0.8; largest value 2.7) in the benign nodule group and
3.42 in the malignant nodule group (lowest value 1.8; largest
value 4). Table I shows the distribution of nodules by the
strain ratios, where values greater than 2 were considered
to be suggestive of malignancy.
Table I. Strain ratios in the two groups
Strain
ratio

Benign nodules
Patients,
n (%)
<1
6 (19.5%)
>1
23 (74.1%)
>2
2 (6.4%)

Strain
ratio

Malignant nodules
Patients,
n (%)
>2
2 (15.4%)
>3
8 (61.5%)
4
3 (23.1%)

After the histological diagnosis was available, we
compared our results with those obtained on histology and
concluded that two lesions (one multinodular goiter in the
setting of chronic autoimmune thyroiditis and Hürthle cell
adenoma) were misclassified, having strain ratios of 2.7 and
3, respectively. The higher strain ratios may be explained in
the first case by the presence of autoimmune thyroiditis,
known to cause greater tissue stiffness, and by the
Fiziologia - Physiology • 2017.27.2(94)

microcalcifications present in the nodule diagnosed as
Hürthle cell adenoma.
However, this did not elicit a significant impact on the study,
and the diagnostic performance of strain elastography proved
to be high, with 92.3% sensitivity, 67.7% specificity, 100%
positive predictive value and 88.57% negative predictive
value. We found a strain ratio 2 to be the best cut-off value
(area under the curve of 0.968), as obtained with receiver
operating characteristic (ROC) curve analysis (Fig. 1).

Fig. 1. ROC curve for strain elastography

DISCUSSIONS AND CONCLUSION
Strain elastography relies on the measurement of tissue
elasticity and provides valuable information, in addition to
those obtained by conventional ultrasound. Current
guidelines [3,8,16] state US features considered suggestive
of malignancy are not enough sensitive, nor specific to allow
detection of all malignant nodules. Instead, elastography
has been proved to be a promising diagnostic tool, although
further studies are needed to validate it.
Various studies on the use of strain elastography in
differentiating benign from malignant thyroid nodules
reported this method may predict malignancy with very good
specificity and sensitivity. Among the pioneering studies,
Lyshchik et al.[17] showed that off-line processed
elastograms with a strain index above 4 was the strongest
predictor of malignancy, exhibiting 96% specificity and 82%
sensitivity. At the time, however, the criteria (margin
regularity and tumor area ratio) used for real-time
elastographic images, although showing high specificities,
had low sensitivities. Only two years after, Rago et al.[12]
used the elasticity score for thyroid nodule elastography and
concluded that scores 4 to 5 were highly predictive of
malignancy, with 97% sensitivity, 100% specificity and
positive predictive value, an 98% negative predictive value.
19

The semiquantitative approach was also proved to be
accurate in diagnosing malignant thyroid nodules, as shown
by the study of Cantisani et al.[18] who reported 93%
sensitivity, 89% specificity, 82% PPV and 94% NPV. The
authors concluded that a strain ratio greater than 2 should
prompt further investigation. Another study [19] that
intended to assess the clinical value of strain ratio, as
compared with the elasticity score, found 81% sensitivity
and 83% specificity for the former. Similar to these studies,
our retrospective analysis shows that a strain ratio score
above 2 is highly predictive of malignancy, with 92.3%
sensitivity, 67.7% specificity, 100% positive predictive value
and 88.57% negative predictive value. In our study, the
results obtained at elastography also correlated with
findings on conventional and color-flow Doppler ultrasound.
In spite of the two false positive results we found, which
may be explained by the presence of thyroid pathologies
that cause greater tissue stiffness, in this study all
malignancies were correctly diagnosed. In conclusion, strain
elastography is a reliable tool for diagnosing malignant
thyroid nodules, given that an accurate diagnosis is critical
for timely, effective therapy.
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PERFORMANȚA DIAGNOSTICĂ A ELASTOGRAFIEI
STRAIN PENTRU NODULII TIROIDIENI
REZUMAT
Tulburările glandei tiroide sunt frecvente și se asociază cu nivelurile hormonului de stimulare tiroidiană și cu disponibilitatea
iodului. Nodulii tiroidieni se numără printre bolile tiroidiene cu cea mai mare prevalență, fiind detectați la 50% - 60% dintre
persoanele sănătoase. Majoritatea nodulilor tiroidieni sunt benigni, mai puțin de 5% fiind maligni, iar disciminarea cu
precizie între boala benignă și cancer reprezintă o provocare pentru clinicieni. Elastografia este o tehnică recentă, utilizată
în prezent împreună cu ecografia în mod B, oferind informații utile pentru diferențierea între nodulii benigni și cei maligni
pe baza durității / elasticității țesutului.
Am analizat 44 de noduli tiroidieni (31 benigni, 13 maligni) prin ecografie convențională și Doppler, precum și prin
elastografie. Studiile ecografice și elastografice de tip strain au fost realizate în cursul unei singure proceduri, utilizând
același echipament. La ecografia convențională, cu excepția prezenței haloului, toate celelalte caracteristici (contur,
ecogenitate, omogenitate, microcalcificări și zone transonice) considerate sugestive pentru malignitate au avut semnificație
statistică. Fluxul sangvin, evaluat prin examen Doppler vascular, s-a dovedit, de asemenea, semnificativ din punct de
vedere statistic.
Scorurile cantitative (strain ratios) au fost înregistrate pentru fiecare nodul, cu o valoare medie de 1.55 în grupul nodulilor
benigni și 3.42 în cel al nodulilor maligni, iar rezultatele obținute la elastografia strain au fost comparate cu diagnosticul
histopatologic realizat de un anatomo-patolog care nu cunoștea rezultatele investigațiilor imagistice. Performanța
diagnostică a elastografiei strain s-a dovedit a fi foarte bună, cu sensibilitatea de 92.3%, specificitatea 67.7%, valoarea
predicitvă pozitivă 100% și valoarea predictivă negativă 88.57%, fiind, așadar, un instrument valoros în diferențierea
nodulilor tiroidieni benigni de cei maligni.
Cuvinte cheie: elastografie strain, nodul tiroidian, cancer tiroidian
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ABSTRACT
Introduction. One important factor that must be taken into consideration when talking about a patient’s quality of life, is
the degree of social functioning. Our patients` social functioning represents a topic of maximum interest for the psychiatry
specialists, the patients and for their family.
Objectives. This study serves the purpose of evaluating the global social functioning, the marital status, as well as the
professional life of patients diagnosed with Bipolar Affective Disorder (BAD).
Material and methods.We have analyzed a group of 34 patients diagnosed with BAD, who had a continuity in diagnosis
of over 9 years.
We have applied the Global Assessment of Functioning Scale (GAFS) to patients in remission during their last visit in the
outpatient ambulatory system.
Results. We have obtained significant differences between the marital status at the debut of the disorder and the one
reported during the last hospital admission (p=0.19).
Also, there were significant differences between the professional status reported during the first episodes of BAD and the
one reported during the last hospital admission (p=0.000).
The GAFS reported statistical significant differences between the two sexes (p=0.033).
There were no evidences to support the fact that the presence of FRS (first-rank symptoms) might directly influence a
patients social functioning, marital status or professional status.

INTRODUCTION
Differentiation between the psychosis from bipolar
affective disorder, schizophrenia and schizoaffective disorder
has always been somewhat of a challenge for any psychiatry
clinician. Kurt Schneider was concerned with elaborating a
series of criteria in order to improve the methods of diagnosis
in psychiatry. He discovered that a number of symptoms are
most often found in schizophrenia; we know them today as
Schneiderian first-rank symptoms (FRS).
Even though experience has taught us that FRS are not
pathognomonic for schizophrenia and can appear in any
psychotic episode, this topic represents a permanent issue
of maximum interest amongst psychiatry specialists.

The purpose of this study is to determine if the presence of
FRS at a patient with Bipolar Affective Disorder affects the
long-term prognosis and the quality of life from a
professional, social and personal point of view. We have
tried to limit ourselves to a specific First-Rank Symptom
(transparence-influence) and see how the presence of this
symptom has affected the life and evolution of a patient.

MATERIAL AND METHOD
A number of 34 patients with bipolar affective disorder
were admitted in this study. The cases presented in this
study have had a continuity in diagnosis of over 9 years and
a long-term evolution, also over 9 years.
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All the patients in this study have had psychotic
episodes at least once throughout the evolution of the
disorder. 20 patients have had FRS at least once during
the evolution of the disorder, without having the diagnosis
changed and the other 20, have never had FRS. The data
was collected from the cases Registry in The Psychiatric
Clinic of Timisoara, from the patients’ medical records,
from interviews that took place between years 1978 and
2016.
Criteria for inclusion:
1. Patients diagnosed with Bipolar Affective Disorder,
according to the ICD-10 criteria, with an evolution
of at least 9 years with this diagnosis.
2. Patients that have been and still are under
medical supervision through the psychiatric
ambulatory system in Timisoara from onset until
present time.
3. Patients that have had at least one psychotic
episode since first diagnosed until present.
Criteria for exclusion:
1. History of substance abuse.
2. The presence of another psychiatric pathology.
We collected socio-demographical data, age of onset,
family history of psychiatric disorders, number of
admittances in the hospital, level of education, marital status
and applied the GAFS during the last visit in the ambulatory
system.
The cases have been divided into two groups:
a) Group A included 17 patients who presented FRS
during at least one psychotic episode.
b) Group B involved a number of 17 patients who
have never presented FRS.
The data has been processed in SPSS, using nonparametric tests, seeing as the data does not respect the
normal distribution condition required for parametric tests.

Fig. 1. Age of onset of the disorder (entire group)

The average age of onset of the disease, amongst out
patients is 28.56, as shown below (Table I).
Table I. Age of onset
Age of onset
Mean
28.56

N
34

Std. Deviation
9.365

The further analysis of the age of onset in group A
(patients who have presented TI throughout the evolution of
the disorder) has revealed that a percentage of 11.76% have
had the debut of the disorder between 30-35 years old and
over 35 years.
Equal percentages (29.41%) have had the debut of the
disorder between 15 and 20 years old and 25-30 years of
age. 17,65% have had the first episode during 20 and 25
years old (Figure 2).

RESULTS
The group included into the study is composed of 9 men
and 25 female patients that have had a period of evolution
of the Bipolar Affective Disorder of 9 or more years.
Out of the total of 34 patients, an equal percentage of
patients (23.53%) have had the age of onset between 1520 years and over 35 years. A percentage of 17.65 have had
a debut of the disorder between 20-25 years, 26.47% of
them, between 25 and 30 years. A small percentage (8.82%)
have had the debut of the disorder between 30 and 35 years
old (Figure 1).
Fig. 2. Age of onset of the disorder in group A (patients who
presented TI).
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As for group B (patients who have never presented TI),
an equal percentage of 17.65 have had their first symptoms
appear between the ages of 15-20 years and between 2025 years of age. 23.53% have had their debut of the disorder
between the ages of 25-30 years old, 5.88% between 30-35
years old and 35.29% over the age of 35 (Figure 3).

Also at the debut, a percentage of 8.82 were divorced,
whereas now, 32.35% of the patients are divorced or
separated.
While discussing the professional status, the one declared
by the patient at his first episode of BAD, compared to the
professional status established during the last admission, there
were highly significant differences (p=0.000).

DISCUSSION

Fig. 3. Age of onset of the disorder in group B (patients who have
never presented TI)

We have also established the types of episodes
presented most often by the 34 patients included in our study.
Equal percentages, of 17.65% have has most often
depressive episodes and manic episodes with psychotic
symptoms. A majority of 38.24% have had mostly manic
episodes without psychotic symptoms and 26.47%, mixed
episodes.
In group A, a majority of 35.29% have had mostly manic
episodes with psychotic symptoms, equal percentages of
23.53 have presented most often depressive episodes and
manic episodes and 17.65% mixed episodes.
As for the patients included in group B, a majority of
52.94% have had most often manic episodes without
psychotic symptoms, 35.29% have had mostly mixed
episodes and a percentage of 17.76 have had mostly
depressive episodes without psychotic symptoms.
There have been no significant differences between the
two groups regarding the number of episodes which needed
hospital admission.
We compared the GAFS scores between the two sexes,
obtaining significant differences (p=0.033, 2-tailed). The
same GAFS scores showed no significant differences when
comparing the two groups, A and B.
As for the marital status reported at the debut of the
disorder, compared to the one declared during the last
hospital admission, we have detected a statistical
significance (p=0.011). If at the debut of the disorder
55.88% of the patients were married, when last evaluated,
after 9 or more years of BAD, only 44.12% remain married.
24

The presence or absence of FRS in patients with BAD,
evidently has a serious impact on both the patient and on
the immediate family members, even though it may not
directly influence the patients` personal, professional life
and his overall ability to function well in a society.
What we have established with certainty is that patients
with BAD suffer from a severe alteration of their social,
professional and personal life because of this specific
disorder. Taking into consideration that this is a chronic
disorder, focusing on these particular aspects starting from
the first episode, might have a significant long-term impact.
This study is not without limitations, taking into
consideration that we have been able to select only a small
number of patients, for which we have had accurate and
precise information.
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FUNCȚIONAREA SOCIALĂ GLOBALĂ
A PACIENȚILOR CU TULBURARE AFECTIVĂ
BIPOLARĂ CU SIMPTOME DE PRIM RANG
REZUMAT
Introducere. Un factor important care trebuie luat în considerare când vorbim despre calitatea vieții pacienților este gradul
de funcționare socială. Funcționarea socială a pacientului reprezintă un subiect de interes maxim pentru medicii psihiatri,
pentru pacienți și pentru familiile acestora.
Obiective. Acest studiu este destinat evaluării funcționării sociale globale, statusului marital, precum și al vieții profesionale
a pacienților diagnosticați cu tulburare afectivă bipolară (Bipolar Affective Disorder - BAD).
Materiale și metode. Am analizat un grup de 34 de pacienți diagnosticați cu BAD, care au avut o continuitate în
diagnosticare de mai mult de 9 ani. Am aplicat testul de evaluare globală a scării funcționale (Global Assessment of
Functioning Scale - GAFS) la pacienții aflați în remisiune, în timpul ultimei vizite în ambulatorul de specialitate.
Rezultate. Am obținut diferențe semnificative în ceea ce privește statusul marital al pacienților la debutul afecțiunii și cel
raportat la ultima internare spitalicească (p=0.19). De asemenea, au existat diferențe semnificative între statusul profesional
la debutul primelor episoade de BAD și cel raportat la ultima internare în spital (p=0.000). Testul GAFS a relevat diferențe
semnificative între cele două sexe (p=0.033).
Nu au existat dovezi referitoare la faptul că simptomele de prim rang (first-rank symptoms - FRS) ar putea influența direct
funcționarea socială a pacientului, statusul marital sau profesional.
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ABSTRACT
Background: The athlete’s heart is associated with physiological adaptation remodeling due to effort training protocols.
These effects on left ventricular (LV) strain were equivocal and the results in literature are controversial. The aim of our
study was to evaluate LV systolic deformation in elite rugby players using two new echocardiographic methods: twodimensional (2D) speckle tracking method and three-dimensional speckle tracking echocardiography ( 3D STE).
Methods: 26 male rugby players underwent standard 2D and 3D echocardiography at rest. LV global systolic longitudinal
strain (GLS) was assessed by speckle tracking methods using both 2D and 3D echocardiography.
Results: We found statistically significant positive correlations between 2D GLS and interventricular septum thickness
(IVST), posterior wall thickness (PWT), 3D GLS (p<0.05, r<0.75) and negative correlation with mitral and tricuspid annular
systolic excursion (MAPSE) (p=0.034), respectively TAPSE (p=0.041). Also a negative correlation was detected with 3D
ejection fraction (EF) (p=0.016).
We also found a significant positive correlation between 3D GLS and body mass index (BMI) (p=0.032), A’lat velocity of
mitral annulus (p=0.049), 2D GLS (p=0.006) and a negative correlation with E velocity of mitral inflow (p=0.03), E’ lat and
E ‘ med velocity of mitral annulus (p=0.002, respectively p<0.001), 3D EF (p=0.04), the strongest correlation being with
E’ med (p<0,001, r= -0.816). By linear regression analyses, 3D GLS was independently associated with E’ med, E’ lat
and 2D GLS, adjusted value of R square coefficient showing that 76% of the 3D GLS variability can be predicted by the
variation of the independent variables included in the model.
Conclusions: 2D and 3D STE are new and feasible technique for assessing LV myocardial deformation in athletes. We
concluded that athletes with the highest LV physiological hypertrophy had the most increased longitudinal systolic function,
in opposite with hypertensive patients with pathological LV hypertrophy, where 2D GLS was found significantly decreased.
Keywords: athlete, speckle tracking, strain, systolic left ventricular function.

INTRODUCTION
New echocardiographic techniques such as Speckle
tracking and three-dimensional (3D) echocardiography have
already demonstrated an important role in evaluation of left
ventricular (LV) systolic and diastolic function in elite
athletes [1-4]. Physiological LV hypertrophy in athlete’s
heart is a complex adaptive mechanism, a response of the
heart to intense effort training programs. It is well known that
endurance training protocols in athletes (aerobe sports)
increases LV volumes (eccentric hypertrophy) and strength
efforts (anaerobe sports) predominantly increases LV wall

thickness (concentric hypertrophy). In real life, there is no
sport in which the type of effort is only aerobe or anaerobe
and that’s the reason why athletics’ heart has usually mix
hypertrophy (volume load plus pressure load adaptation)
[5-6].
The aim of our study was to evaluate LV systolic
deformation in an elite rugby players’ team using two
dimensional (2D) speckle tracking method and 3D speckle
tracking echocardiography (STE). The reason for choosing
this hypothesis is the fact that this issue represent
controversial even in the last research. Two-dimensional
global longitudinal strain (2D GLS) of athletes appeared to
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be significantly increased at rest in comparison with healthy
subjects [4,7-8]. Other studies showed no change in 2D
GLS in athletes [9]. and in few other observations, 2D GLS
was lower than in controls [10-11].
By using 3D speckle tracking method, 3D GLS in
athletes did no differ from sedentary controls in one study
[12] and in other, 3D GLS was even lower than in sedentary
normals [13].
The difference between 3D and 2D STE strain analysis
consists mainly in the advantage to asses LV deformation
inside a volumetric single image rather than bidimensional
multiple images, to calculate all the strain data at the same
heart rate in a single heart beat acquisition.
So, given the latest data in this area, the aim of our
study was to analyze myocardial strain parameters (GLS)
using both STE methods (2D and 3D GLS evaluation) in a
team of elite rugby players.

Simpson’s monoplane method in the apical four-chamber
and two-chamber view according to the guidelines [18].
Pulsed tissue Doppler imaging data were obtained from
a 2 mm sample volume placed at the lateral mitral annulus
and medial mitral annulus in the apical 4 chamber view
recorded during an end-expiratory apnea period [19].
Mitral respective tricuspid annular plane systolic
excursion (MAPSE respective TAPSE) was calculated by
the difference between end-diastolic and end-systolic
measurements (mm) [19-20].
For 2D Speckle tracking evaluation, global longitudinal
strain (2D GLS) was computed from high frame rate (>50
frame/sec) apical views (four chambers, two chambers and
three chambers) using speckle tracking analysis (Echo Pac,
Version 12BT, GE Healthcare). 2D GLS was obtained by
averaging the segmental strain curves of all 17 segments of
LV [21-23] and was represented in a color coded bull’s eye
plot (Figure 1).

MATERIAL AND METHODS
Twenty six male athletes from
the regional rugby players’ team (part
of Romanian national rugby team)
were evaluated in the Institute of
Cardiovascular Diseases Timisoara,
Romania. All of the subjects were
engaged in a training programme of
at least 25 ours/week in the last year.
All participants gave written informed
consent to the procedures included
in our study. The athletes underwent
a complete 2D and 3D transthoracic
echocardiographic exam at rest.
Within the clinical examination were
measured: weight (W), height (H),
body surface area (BSA) (after
diagram Du Bois) [14], body mass
index (BMI).
Standard transthoracic bidimensional (2D) echocardiographic study was performed by an experienced
echocardiographer using a Vivid E9 ultrasound machine
(GE Healthcare) with an M5S probe. All athletes were
examined in the left lateral position.
Standard 2D measurements - LV diastolic diameter
(LVDD) and LV systolic diameter (LVSD), interventricular
septum thickness (IVST) and posterior wall thickness (PWT)
- were obtained in the parasternal long axis view [15]. LV
mass was automated calculated according to the ASE
recommendations [16]. LV end diastolic and endsystolic
volumes (LVEDV, LVESV) were obtained in the apical four
and two chamber view. LV ejection fraction (EF) was
calculated using the Simpson biplane method [16-17].
Resting LV diastolic function was assessed by E and A wave
velocities from the mitral inflow. Left atrium (LA) volume was
assessed in ventricular end-systole by the modified
Fiziologia - Physiology • 2017.27.2(94)

Fig. 1. Speckle tracking imaging with normal representation of 2D
GLS (strain curves and bull’s eye plot)

Real time three dimensional (3D) echocardiography data
set acquisitions were acquired by the same examiner using a
3V matrix array transducer (GE Healthcare). A full volume
data set of the LV was acquired from apical view, consisted in
four consecutive beats ECG-gated subvolumes at the end of
expiration and breathe holding. Two or three datasets for
patient were obtained, stored and exported to an off-line
workstation for further analysis (Echo Pac, Version 12BT, GE
Healthcare). With a specific software algorithm (4D
AutoLVQTM – GE Healthcare), LV volumes, LV EF, LV Mass
and 3D global longitudinal strain (3D GLS) were calculated
according to actual recommendations [21-23]. All steps were
followed as described in the previous studies [24-25]:
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Automatic slicing of the entire full LV volume dataset
Automatic alignment of all the three planes from apical
view
Identification of LV endocardial border both in
diastole and systole (automatic with manual correction
if necessary) with calculation of LVEDV and LVESV
Analysis and data display (EF % = LVEDVLVESV/LVEDV x100)
Further evaluation of LV mass and strain were
calculated using automatic border detection of
epicardium (with optional manual correction).

LV Mass = (LV epicardial volume –LV endocardial volume) x1.05.

3D LV mass was indexed for height powered to 2.7.
3D GLS was automated generated and presented in
regional and average strain curves and also in color-coded
17 segments bull’s eye plot
Statistical analysis of the data was performed with SPSS
17 software. Clinical and echocardiographic characteristics are
presented as mean value ± standard deviation (SD) using
descriptive analysis. Pearson’s correlation was used to
evaluate statistical significant correlations of a given Gaussian
variable, while linear regression analysis was used to assess
the variation of 3D GLS, a dependent variable by using different
predictor variables as independent variables. The null
hypothesis was rejected at p ≤ 0.05.

RESULTS
Physical and echocardiographic characteristics of the
entire group of athletes were illustrated in Table I.
Table I. Physical and echocardiographic characteristics data of
entire group of athletes
Characteristics

Mean±standard
deviation

Characteristics

Mean±standard
deviation

Age (years)
Height (H) (cm)
Weight (W) (kg)
BMI (kg/m2)
BSA (m2)
LVEDD (cm)
LVESD (cm)
IVST (cm)
PWT (cm)
LVEDV (ml)
LVESV (ml)
LVEDVi (ml)
LVESVi (ml)
2D EF (%)
LVMi (mg)
LAA (cm2)
LAV (ml)

25.77±3.32
182.88±7.02
101.77±15.15
30.37±3.75
2.23±0.18
5.28±0.43
3.47±0.36
1.19±0,11
1.17±0,12
145.38±37.86
59.34±15.75
67.11±9.16
27.63±3,88
.58±0.04
136.89±16,73
22.17±3.55
69.12±17.73

E (m/s)
A (m/s)
S' lat (m/s)
E' lat (m/s)
A' lat (m/s)
S' med (m/s)
E' med (m/s)
A' med (m/s)
MAPSE (mm)
TAPSE (mm)
2D GLS (%)
3D GLS (%)
3D LVEDV (ml)
3D LVESV (ml)
3D EF(%)
3D LVM(mg)

0.85±0.15
0.42±0.09
0.10±0,01
0.17±0.04
0.07±0.02
0.14±0.20
0.12±0.02
0.07±0.01
20.04±1.90
29.88±4.81
-18.01±2.12
-15.99±2.70
166.12±25.37
71.27±13,95
0.56±0.03
139.92±12.81

Legend: BMI, body mass index; BSA body surface area; LVEDD, left
ventricular end-diastolic diameter; LVESD, left ventricular end-systolic
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diameter; IVST, interventricular septum thickness; PWT, posterior wall
thickness; LVEDV, left ventricular end-diastolic volume; LVESV, left
ventricular end-systolic volume; LVEDVi, LVEDV index, LVESVi,
LVESV index; 2D EF, two-dimensional ejection fraction; LVMi, left
ventricular mass index; LAA, left atrial area; LAV, left atrial volume; E,
peak E velocity; A, peak A velocity; S’ lat, peak S’ velocity of lateral
mitral annulus; E’ lat, peak E’ velocity of lateral mitral annulus; A’ lat,
peak A’ velocity of lateral mitral annulus; S’ med, peak S’ velocity of
medial mitral annulus; E’ med, peak E’ velocity of medial mitral
annulus; A’ med, peak A’ velocity of medial mitral annulus; MAPSE,
mitral annulus plane systolic excursion; TAPSE, tricuspid annulus
plane systolic excursion; 2D GLS, two-dimensional global longitudinal
strain; 3D GLS, three-dimensional global longitudinal strain; 3D
LVEDV, three-dimensional LVEDV; 3D LVESV, three-dimensional
LVESV; 3D EF, three-dimensional ejection fraction; 3D LVM, threedimensional left ventricular mass.

We found statistically significant positive correlations
between 2D GLS and IVST, PWT, 3D GLS (p<0.05, r<0.75)
and negative correlation with MAPSE (p=0.034), TAPSE
(p=0.041) and 3D EF (p=0.016) (Table II).
Table II. Significant correlation of 2D GLS
2D GLS

Correlated
variables
IVST
PWT
MAPSE
TAPSE
3D GLS
3D EF

Pearson
correlation
coefficient (r)
0.423
0.590
-0.425
-0.412
0.571
-0.478

p
0.035
0.002
0.034
0.041
0.006
0.016

Legend: 2D GLS, two-dimensional global longitudinal strain; IVST,
interventricular septum thickness; PWT, posterior wall thickness;
MAPSE, mitral annulus plane systolic excursion; TAPSE, tricuspid
annulus plane systolic excursion, 3D GLS, three-dimensional global
longitudinal strain; 3D EF, three-dimensional ejection fraction.

We also found a significant positive correlation between
3D GLS and BMI (p=0.032), A’lat (p=0.049), 2D GLS
(p=0.006) and a negative correlation with E (p=0.03), E’ lat
(p=0.002), E’ med (p<0.001), 3D EF (p=0.04), the strongest
correlation being with E’ med (p<0,001, r= -0.816) (Table III).
Table III. Significant correlations of 3D GLS
3D GLS

Correlated
variables
BMI
E
E’ lat
A’ lat
E’ med
2D GLS
3D EF

Pearson
correlation
coefficient (r)
0.458
-0.464
-0.659
0.445
-0.816
0.571
-0.441

p
0.032
0.03
0.002
0.049
<0.001
0.006
0.04

Legend: 3D GLS, three-dimensional global longitudinal strain; BMI,
body mass index; E, peak E velocity; E’ lat, peak E’ velocity of lateral
mitral annulus; E’ med, peak E’ velocity of medial mitral annulus; 2D
GLS, two-dimensional global longitudinal strain; 3D EF, threedimensional ejection fraction.
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A linear regression analyses was performed to identify
independent association of 3D GLS as dependent variable
using as covariates different echocardiographic and clinical
parameters. By these analyses 3D GLS was independently
associated with E’ med, E’ lat and 2D GLS, adjusted value
of R square coefficient showing that 76% of the 3D GLS
variability can be predicted by the variation of the
independent variables included in the model (Table IV).
Table IV. Linear regression analysis
Dependent
variable
3D GLS

Covariate

ß

P

E’ lat

-0,321

0,040

E’ med

-0,475

0,001

2D GLS

0,322

0,032

Adjusted
R Square

Standard
Error

0,769

3,073%

Legend: 3D GLS, three-dimensional global longitudinal strain; E’ lat,
peak E’ velocity of lateral mitral annulus; E’ med, peak E’ velocity of
medial mitral annulus; 2D GLS, two-dimensional global longitudinal
strain.

DISCUSSION
The results of the present study demonstrate that (i)
there was a strong negative correlation between 3D GLS
(systolic parameter of the LV function) and E’med (diastolic
parameter of the LV function, (ii) there was a significant
positive correlations between 2D GLS and IVST, PWT
(concentric hypertrophy of the LV) and (iii) 3D GLS was
independently associated with E’ med, E’ lat and 2D GLS,
76% of the 3D GLS variability could be predicted by the
variation of these independent variables included in the
model.
In literature we found that Galderisi M at al. in a previous
study demonstrated a correlation of 2D GLS (measured by
Speckle tracking method) with LV diastolic function (E/E’)
regardless of degree of LV hypertrophy [26]. In our study
diastolic function was not complete evaluated, tissue
Doppler velocities of mitral annulus being a raw estimation
of LV diastolic function. However, in accordance with
Galderisi studies [25-26] we found a negative correlation
between 3D GLS and E’med (our parameter of diastolic
function).
DÁndreea et al. studied the effects of different effort
training protocols on LV strain indices. They showed no
differences of 2D GLS between endurance and strength
athletes. Also they demonstrated a positive association
between E’lat, E’med and LVEDV (p<0.001) and an
independent correlation between 2D GLS and sum of LV
wall thickness (p<0.005) [27]. In our study we also found a
significant correlation of 2D GLS with IVST (p=0.035) and
PWT (p=0.002). This correlation is a practical demonstration
of the influence exerted from physiologic LV hypertrophy on
systolic function of the athlete’s heart. On the other hand, in
Fiziologia - Physiology • 2017.27.2(94)

hypertensive patients with pathological LV hypertrophy,
GLS has been shown to correlate negatively with the
magnitude of LV hypertrophy [26].
More recent studies, which analyzed contribution of LV
strain components in myocardial function at rest, in
endurance athletes using 3D STE, showed that sinus
bradycardia and LV mass are independent determinants of
3D GLS at rest [28-29]. Our study revealed that diastolic
function (E’ med and E’ lat) and also 2D GLS was
independent predictors of 3D GLS at rest in our team of
rugby players.
Limitations
The entire group included in the analysis had only 26
athletes, so the results can be biased by the small number
of participants to the study. Furthermore, we can not
extrapolate these results to the entire population of rugby
athletes, because we already know that the study group is
not representative.
The difference of 24% of the variability of the 3D GLS
variable could be explained by the existence of other
predictor factors not investigated in our study.
Another limitation is the lack of quantification of other
strain parameters like global circumferential or radial strain
or LV twisting and torsion. Some of this measurement was
obtained but could not be analyzed (inadequate quality
echocardiography images).

CONCLUSIONS
The strain evaluation of our athlete’s left ventricle using
2D STE revealed the fact that the higher the physiological
hypertrophy of the left ventricle, the more increased
longitudinal systolic function, in opposite with hypertensive
patients with pathological LV hypertrophy, where 2D GLS
was found significantly decreased.
3D STE is a new and feasible technique for assessing
LV myocardial deformation in athletes. 3D GLS (a systolic
parameter of the LV function) correlated both with a LV
diastolic function parameter and another systolic parameter
measured by 2D method (2D GLS), emerging as
independent predictors of rugby players’ longitudinal myocardial
deformation at rest.
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EVALUAREA FUNCTIEI SISTOLICE
A VENTRICULULUI STANG
CU AJUTORUL METODELOR ECOCARDIOGRAFICE
SPECKLE TRACKING BIDIMENSIONAL
SI TRIDIMENSIONAL LA UN LOT DE SPORTIVI
DE PERFORMANTA (JUCATORI DE RUGBY)
REZUMAT
Remodelarea adaptativa a cordului la sportivi apare ca urmare a modificarilor morfologice si functionale datorate
protocoalelor de antrenament fizic intens.Studiile asupra deformarii ventriculului stang la sportivi sunt echivoce iar
rezultatele sunt controversate. Scopul studiului nostru este evaluarea strainului sistolic al ventriculului stang la un lot de
rugbysti folosind tehnici ecocardiografice noi (metoda speckle tracking bidimensionala respectiv tridimensionala). In acest
scop am evaluat intreg lotul regional de rugby constand in 26 de sportivi si le-am efectuat masuratorile standard
ecocardiografice bidimensional respectiv tridimensional. Am gasit corelatii pozitive semnificative statistic intre strainul
longitudinal global bidimensional (2D GLS) si grosimea septului inerventricular si peretelui posterior al ventriculului stang
(p<0,05, r<0,75) si corelatie negativa cu excursia inelului mitral respectiv tricuspidian (p<0,05) . Am gasit de asemenea o
corelatie pozitiva semnificativa negativa intre strainul longitudinal global tridimensional (3D GLS) si indicele de masa
corporala (p = 0,032), viteza A'lat a inelului mitral (p = 0,049), 2D GLS (p = 0,006) si o corelatie negativa cu viteza E a
fluxului mitral (p = 0,03), E“lat si E ' med a inelului mitral (p = 0,002, respectiv p <0,001), fractia de ejectie 3D (p = 0,04),
corelatia cea mai puternica fiind cu E' med (p < 0,001, r = -0.816). Prin analiza de regresie liniara, am aratat ca 76% din
variabilitatea 3D GLS poate fi prezisă prin variația variabilelor independente incluse in model (E „med E“ lat și 2D GLS).
Concluzii: Ecocardiografia spekle tracking 2D și 3D sunt tehnici noi și fezabile pentru evaluarea deformarii miocardice a
ventriculului stang la sportivi. Am ajuns la concluzia că sportivii cu cea mai mare hipertrofie fiziologică a ventriculului stang
au avut cel mai crescut 2D GLS, spre deosebire de pacienții hipertensivi cu hipertrofie patologica de ventricul stang, unde
2D GLS a fost găsit mult scazut.
Cuvinte cheie: sportivi, ecografia speckle tracking, strain, functia sistolica a ventriculului stang
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