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Abstract

Most women living with HIV/Aids (WLHA) in Romania are “long term survivors”, infected at the end of the
1980s. Enabling women living with HIV to avoid unintended pregnancy and use of contraceptive methods reduces
vertical transmission of HIV and further morbidity and mortality of mothers and children.

Rezumat

Cele mai multe femei care trăiesc cu HIV / SIDA în România sunt “long term survivors”, infectate de la
sfârşitul anilor 1980. Posibilitatea femeilor, infectate cu HIV, de a evita sarcina nedorită şi utilizarea metodelor
contraceptive reduce transmiterea verticală a HIV şi morbiditatea si mortalitatea la mame si copii.
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INTRODUCTION

Previous studies showed that the HIV-1
pandemic originated in central Africa, where
populations have been in close contact with pure
subtypes, unique and complex recombinant forms and
many unclassified strains (1).One obvious
consequence of the genetic diversity of HIV-1 is the
potential impact on the efficacy of a future vaccine.
Less obvious and largely controversial is the impact
of genetic diversity on disease progression, vertical
transmission, response to antiretroviral therapy and
drug-resistance pathways (2).

Over the past three decades of intense
research on the contribution of viral and host factors
determining the variability in HIV-1 infection outcome,
HIV pathogenesis is still a fascinating topic that
requires further study. An understanding of the exact
mechanism of how these factors influencing HIV

pathogenesis is critical to the development of effective
strategies to prevent infection (3).

Application of var ious phylogenetic
approaches to HIV-1 has led to reconstruction of HIV-
1 evolutionary history within and between hosts with
good precision. At the epidemiological level, history
and origin of the HIV-1 epidemic have been
successfully explored through molecular phylogeny,
and these approaches also provided insights into
clusters of HIV-1 transmission (4).

For chronic viral infections like HIV where
multiple lineages can persist within a given host for
months or years, this may result in a large discrepancy
in the timing of transmission and coalescent events (5).

One of the challenges hindering the global
response to the human immunodeficiency virus (HIV)/
acquired immunodeficiency syndrome (AIDS)
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epidemic is the difficulty of collecting reliable
information about the populations most at risk. This
information is difficult to collect because in many
countries, HIV/AIDS risk is concentrated in
populations—illicit drug users, female sex workers,
and men who have sex with men—that are difficult
to sample using standard statistical methods. The
resulting lack of accurate, timely, and comprehensive
information makes evidence-based approaches to
targeting prevention programs and monitoring
effectiveness difficult (6).

This paper aims to show the challenges
among pregnant women living with HIV and the most
important and new aspects regarding the transmission
and prevention of HIV infection. The authors discuss
the role of the cultural and social barriers that may
prevent receipt of PMTCT (Prevention of mother to
child HIV transmission) services.

HIV-1 EPIDEMIC IN ROMANIA

The HIV-1 epidemic among Romanian
childrenliving in orphanages was recognized during
1989-1990. Epidemiologic studies have shown thatmost
children became infected by horizontal transmission
of HIV-1 through blood transfusions orthrough the use
of unsterilized medical equipment (7).

Romania has a unique HIV/AIDS epidemic,
due to the high frequency of HIV-1 subtype F, not
present in other European countries, that seem to be
phylogenetically closely related to strains from Angola
and distantly related to the subtype F lineage circulating
in South America(8). Subtype F HIV-1, which
accounts for less than 1% of the infections worldwide,
is further divided into two sub-subtypes, namely F1
and F2. The Romanian epidemic was caused by
subtype F1 (9).

Most women living with HIV/Aids (WLHA)
are “long term survivors”, infected at the end of the
1980s. HIV incidence rate among the adult population
was low, with a slight increase, due to unprotected
heterosexual contact, the main route of transmission
for the last decade (in 2013- 54,58% of the new
cases).The largest number of newly diagnosed cases
has been recorded for the 20-24 age group, 35% of
these being late presenters (10).

HIV-1 subtype F1 remains dominant in
Romania, without any reports of intersubtype
recombinants being signaled in our country, despite
the increased trend in travel and migration seen in
Eastern Europe and the sporadic introduction of
multiple distinct viral strains (11).

COUNSELING RELATED TO SAFER
SEX AND CONTRACEPTION

The WLHA had life trajectories marked by
stigma, which was perceived as discrimination after
the diagnosis and in the experiences of everyday life.
The revelation of the infection was perceived as
limiting to a normal life, leading to the need to conceal
the diagnosis (12). This vulnerability exposes them
to a higher risk of an occurrence of unwanted
pregnancies, since these women have less family
support to solve problems, have more unstable
relationships and use contraception less
frequently.WLHA are more likely to have a history
of pregnancies ended in an induced abortion, although
factors associated with the practice of abortion do
not differ among WLHA and women in the general
population (13).

Psychosocial stabilization as a means of
coping among HIV infected individuals cannot be
overemphasized. Social network formation which
includes spousal communication related to AIDS risk
has been proven to improve diffusion of behavioral
change through the society. Prevention counseling
primarily consists of risk reduction counseling, pretest
counseling and post-test counseling (14).The small
proportion of women who require more lengthy
counseling could be referred to specialized centers
where available (15).

Enabling women living with HIV to avoid
unintended pregnancy and use of contraceptive
methods reduces vertical transmission of HIV and
further morbidity and mortality of mothers and
children. In particular, contraceptive use averts 19.7%
of infections and 13.1% of deaths(16).

Abstinence-plus interventions are somewhat
unique in their hierarchical basis; they promote
abstinence as the best strategy, but also promote safer
sex behaviors as secondary alternatives. As with other
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hierarchical interventions, critics of abstinence-plus
programs have raised concerns over whether the
addition of safer-sex training can “undermine” the
core abstinence message (17).

Since most health problems are closely
related to human behavior, behavioral theories and
models can provide insights into finding ways to
prevent health problems such as HIV/AIDS (18).

HIV-INFECTED PREGNANT WOMEN

Pregnancy has limited or no influence on
HIV progression, even in women with more advanced
disease (19).

Women living with HIV, either previously
diagnosed or identified during pregnancy, should be
followed by a specialist with expertise in the
management of HIV during pregnancy, treated with
antepartum combination antiretroviral therapy
(cART) and monitored for viral suppression (20).

For women who are HIV-positive, naпve to
antiretroviral therapy, and pregnant, it is recommended
that antiretroviral drugs are initiated after the first
trimester of pregnancy. This is due to increased risk
of major congenital abnormalities, preterm delivery,
anemia, and low birth weight (21). Possible selective
pressures influencing perinatal HIV-1 transmission
include maternal viral phenotype, tropism, coreceptor
usage, maternal neutralizing antibody, and/or other
immune pressures (22).

Interpretations of HIV r isks can be
confusing. Additionally, a perception of “invincibility”
based on staying HIV negative could lead to behaviors
with higher transmission rates. Individual infectivity
adds a complicating dimension to HIV transmission.
Infectivity strongly depends on an individual’s viral
load, which in turn is related to the stage of infection
and the use of antiretroviral treatment(23).

ART has been shown be a potent intervention
for prevention of HIV in discordant couples.

Significant questions remain about durability
of protection, cumulative antiretroviral toxicity, when
to start treating an infected partner (for instance, at
diagnosis or at a specific CD4 or plasma viral load
level) and transmission of ART-resistant strains to
partners (24).

Identifying undiagnosed PLHIV (persons
living with HIV) through a voluntary counseling and
testing (VCT) program could offer timely access to
ART, thereby reducing morbidity and mortality, and
could decrease unsafe behaviors.

Recent recommendations from the British
HIV Association, the British Association for Sexual
Health and HIV, and the British Infection Society
propose expanding VCT provision to all health settings,
and offering routine testing to all adults aged 15–64
years where HIV prevalence exceeds 0.2% (25).

The use of rapid tests can result in significant
shortening of reporting time and is cost-effective in many
settings. Due to simplicity and short turnaround time,
these tests are increasingly used in developing countries
where non-B subtype viruses predominate (26).

Testing must be performed and quality
assurance measures followed according to
internationally recognized testing strategies, norms,
and standards based on the type of epidemic. Results
must be communicated to the person tested unless
that person refuses the results (27).

“GETTING PMTCT SERVICE”

The prevention of mother-to-child
transmission (MTCT) of the human
immunodeficiency virus (HIV) is one of the main
global health issues and is one of the World Health
Organization’s key priorities (28).

In general, challenges cited include limited
screening for HIV in children, lack of affordable,
simple diagnostic testing technologies, lack of human
capacity, insufficient advocacy and poor
understanding that ART is efficacious in children.
Evidence also suggests that factors operate at both
the micro and macro level in getting PMTCT services.
Micro-level factors include health seeking behavior,
adherence, home delivery,non-attendance of ANC
(Antenatal Care), lack of knowledge, stigma,
discrimination, trust in the hospital, while the macro
level includes factors such as underlying inequities in
healthcare quality, health services, health policy,
distance and transport cost (29).

Undiagnosed maternal HIV infection prior
to conception, unplanned pregnancies, delays in
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accessing antenatal care, and low levels of education
were the most significant patient risk factors
associated with MTCT (30).

DISCUSSION

Potential routes of HIV-infection are
identified, and risk factors for transmission are
explored.The benefits of testing pregnant women for
HIV are clear, but antenatal HIV testing may put
pressure on women.Rapid tests perform well in
general. Quality test interpretation and counseling
must be ensured. HIV prevention programsaimed at
reducing the burden of this illness among women of
reproductive age,to achieve elimination of mother-
to-child transmission of HIV, regular HIV testing and
condom promotion. From 2001, Romania provided
universal access to HIV/AIDS treatment and care.

Stigmatization of people living with HIV/AIDS
is positively associated with misconceptions about
modes of transmission of the disease, lack of HIV
knowledge and accurate information, HIV/AIDS
serostatus, fears related to its incurability, poorer mental
health, as well as discrimination and prejudice towards
risky behavior, though it is manifested differently across
settings, groups and individuals (31).Given the
potentially harmful effects that HIV-related stigma and
discrimination have on PLWHA’s well-being, more
specific actions and advocacy in this direction should
be developed and implemented (32).

Psychological support can help people with
HIV adhere to treatment and make best use of health
care services. Long-term follow up is required to
identify successful psychosocial interventions.
However, the family context was not talked of in
universally positive terms, but rather as a forum in
which disclosure had to be actively managed.

 Prevention targeted at HIV-positive people
generally focuses on sexual behavior to prevent HIV
transmission and re-infection(33).

Unexpected treatment failures of a viable
regimen in compliant patients should be reported and
extended studies on the genotype and phenotype
should be performed (34).Without the immediate
prospect of a broadly effective vaccine for HIV-1,
molecular epidemiology has the potential to identify

individuals most likely to transmit infection, who could
be targeted for efficient and effective delivery of
scarce prevention resources (35).

CONCLUSION

The Romanian epidemic was caused by
subtype F1 HIV-1.HIV diversity poses significant
challenges to diagnostics and vaccine.Much work
remains to be done to complete our understanding of
the dynamics of transmission and infection with the
human immunodeficiency virus (HIV).HIV/AIDS
knowledge provided to individuals helps in generating
behavior change.
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Abstract

The pre-eclampsia like syndrome is a rare, severe complication during pregnancy weeks 16- 24 at multipara,
elder women  known or not to suffer of subclinical/overt hypothyroidism. It is characterized by persistent hypertension,
under hypotensive therapy, progressive abdominal ascites, and bilateral pleural/pericardial effusions, severe
proteinuria aggravated from day–  to – day.

The pathological mechanisms are partially different from those of gestational hypertension, being a diastolic
disorder, with changes in plasma volume, and a very  early endothelial dysfunction generating vasoconstriction in
kidneys’ vessels  and systemic circulation, and systemic inflammatory response. The plasma volume changes are
initiating the volume-dependent mechanism of reduced plasma renine activity on one side, and on the other the
increase of proteinuria to high values like those from the nephrotic syndrome, with the increase of the excretion of
thyroxine and thyroid-binding globulins, which sometimes can not be compensated, and aggravates the
hypothyroidism  High TSH levels  are correlated to endothelin high levels

The diagnosis is a challenge to distinguish pre-eclampsia like syndrome from other forms of gestational
hypertension.

High doses levothyroxine  are mandatory,  and may help maternal life salvage, not the fetus, mothers having
high risk for future cardiovascular events.

Rezumat: Sindromul  Pre-eclampsia like. Complicaţie a hipotiroidiei asociată sarcinii

Sindromul pre-eclampsia- like este o complicaţie rară,  severă din saptămânile 16-24 de sarcină la multipare,
de vârste avansate, cunoscute sau nu cu hipotiroidie manifestă/subclinică,  Se caracterizează prin hipertensiune
persistentă sub tratament hipotensor, ascită progresivă, reversate pleurale bilaterale, pericardice, proteinurie
severă agravată de la zi la zi.

Mecanismele fiziopatologice sunt diferite de cele ale hipertensiunii gestaţionale, fiind o hipertensiune
diastolică, cu schimbarea volumului plasmatic şi disfuncţie endotelială foarte precoce generând vasoconstricţie
sistemică şi renală, ca şi modificări inflamatorii sistemice, evidente in formele cu anticorpi antitiroidieni. Schimbările
volumului plasmatic iniţiază mecanismul volum-dependent al reducerii actvităţii reninei plasmatice pe de o parte
şi pe de altă parte creşte proteinuria pînă la valori caracteristice sindromului nefrotic, cu creşterea excreţiei de
tiroxină şi thyroid-binding globulins, care uneori nu pot fi compensate şi agravează hipotiroidismul. Nivelele
înalte ale TSH se corelează cu cele ale endotelinei.

Stabilirea diagnosticului este o provocare pentru a distinge sindromul pre-eclampsia like de alte forme de
hipertensiune gestaţională.

Sunt obligatorii doze mari de levothiroxina pentru salvarea vieţii materne, mai rar fetale, iar femeile au
risc crescut de a dezvolta viitoare patologii cardiovasculare.

Cuvinte cheie: sarcină, pre-eclampsie, hipotiroidie
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INTRODUCTION

The pre-eclampsia like syndrome is a very
rare pathological condition discovered usually in elder
pregnant women during the second trimester,   around
weeks 16- 24, in cases known or not with
hypothyroidism (1). Pre-eclampsia like syndrome can
be discussed besides early and late pre-eclampsia,
which are more frequently associated to subclinical/
overt hypothyroidism.

It is still missing a consensus, or are still
controversies  about  the necessity of a screening to
depict asymptomatic hypothyroidism in pregnant
women (2),  or in countries with mild iodine deficiency
to have women preconception screening of thyroid
status (3). It was appreciated the importance of large
studies on the changes of thyroid function during
pregnancy, hypothyroidism inducing many adverse
events on mothers, and off-springs   (4; 5; 6; 7), but
very recent published papers of some scientific
societies have proposed universal assessment of
thyroid function during the first trimester of pregnancy,
and ideally before week 10 of gestational age, because
thyroid disease is a quite prevalent condition, easily
diagnosed, with an effective and safe treatment
available (8; 9; 10), and cost- efficient (11).

It is proposed to measure TSH, and if
abnormal to measure free or total T4 (10; 12), because
thyroid testing of only those pregnant women at
increased risk for thyroid disease, case finding, will
miss 30-80% of women with thyroid disease (13),
facts which are proved during - first, and second
trimester (14), or in the third trimester-(15). Other
controverse  is about the treatment with levothyroxine
for subclinical hypothyroidism, detected in the first
trimester, current evidences being inadequate to do
so, and an ongoing randomized placebo controlled trial
of levothyroxine treatment for subclinical
hypothyroidism during pregnancy with early
pregnancy sampling and longitudinal follow-up,
expected to be completed in 2015, will provide new
information on the natural history of untreated
subclinical hypothyroidism and indicate whether
levothyroxine treatment is beneficial in reducing
adverse outcomes (16; 53 )

HYPOTHYROIDISM DURING
PREGNANCY

During pregnancy it  is discussed a large
spectrum of hypothyroid states that includes
subclinical and overt hypothyroidism, isolated thyroid
peroxidase antibody positivity, isolated
hypothyroxinemia, and these patterns, in some
situations, may be related to iodine status, selenium
status, or underlying thyroid disease (15). Thyroid
diseases affect up to 5% of all pregnancies.(17),
hypothyroidism being the second endocrinopathy
during pregnancy: 2-3% of pregnant women are
suffering from hypothyroidism, from whom 0.2- 1%
(18) or with a lower incidence as 0,3-0.5 % (19) have
overt hypothyroidism -low free thyroid hormones, high
TSH,  and   2-2.5%  (17) or 1.5- 4% (5)  have
subclinical hypothyroidism -defined as normal FT4
levels with high TSH. Subclinical hypothyroidism
was found to be the most frequent thyroid disease
occurring in pregnancy  (5; 17; 20; 21), with
differences between populations/countries, and
criteria of diagnosis, iodine intake , or study design
(5)

 Women with subclinical hypothyroidism
identified during pregnancy have an increased risk
for severe preeclampsia, and other cardiovascular
unwanted events when compared with euthyroid
women (22), with the consideration that the role of
subclinical hypothyroidism in the development of
maternal and fetal complications is not univocal (23).

Minimum 5-10% of women have antithyroid
antibodies (the Hashimoto’s thyroiditis), and high risk
to develop some degree of thyroid insufficiency during
pregnancy (24), and/or of maternal morbidity later in
life (25; 26).

Uncontrolled hypothyroidism induces high
rates of adverse events during pregnancy as
miscarriage, preterm birth, congenital malformations,
intrauterine fetal growth restriction, perinatal
morbidity, and mortality, and peculiarly gestational
hypertension with a special clinical manifestation-
pre-eclampsia like syndrome, which induces many
diagnosis issues in comparison to proper gestational
hypertension (27).

The incidence of pre-eclampsia in hypothyroid
women is 11- 44%, special in overt hypothyroidism
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(28), and is more severe in women with subclinical
hypothyroidism in comparison to euthyroid cases (22),
and when hypothyroidism is untreated the risks of
complications are higher (19). Recent logistic
regression analysis demonstrated  that the cases with
late pre-eclampsia have more frequently high TSH
levels, and low free T4 (29), fact which was
confirmed by two prospective population based cohort
studies, the Northern Finland Birth Cohorts 1966 and
1986, and nulliparous women with late pre-eclampsia
or gestational hypertension had a 1.8 increased risk
of subsequent hypothyroidism.(30)

PATHOPHISIOLOGY OF PRE-
ECLAMPSIA LIKE SYNDROME

Hypothyroidism  is recognized as the second
cause of hypertensive disorders, and when pregnancy
associated the hypertension is not a surprise (31).

The pathogenic mechanisms are partially
different to those involved in  early, and severe pre-
eclampsia.

In the years of 80’s the syndrome of low T3
was reported as classic for pre-eclamptic patients
(32). When one consider pre-eclampsia, it is discussed
the deficient placental angiogenesis with placental
ischemia, and endothelial cells dysfunction, with the
imbalance between pro-angiogenic/vasodilator and
anti-angiogenic/vasoconstrictor factors, in the  favor
of the last, because of impaired trophoblast
differentiation and invasion, which are inducing the
systemic, uterine, and placental vasospasm (33;  34).

Gestational hypertensive disease also shows
a correlation with concentrations of TSH, and
endothelin, in parallel with the severity of hypertension
(35; 36; 37), and  an old opinion correlates thyroid
hormone concentrations to the severity of pre-
eclampsia (32). Pre-eclampsia and its sequelae are
strongly connected to a systemic inflammatory
response, which in hypothyroid population can be
correlated to autoimmune thyroiditis (38); it was
demonstrated that the presence of antithyroid
antibodies is connected to the development of pre-
eclampsia (39) and of  pre-eclampsia like syndrome
(40).

The hypothyroid population is characterized
by  two very important aspects that explain the
development of  pre-eclampsia like syndrome:
significant changes of plasma volume,  and proteinuria
(41).

The hypertension of hypothyroid cases is a
diastolic disorder, with a different mechanism from
gestational hypertension. The vascular dysfunction
is an very early endothelial dysfunction, with onset
around 16-17 weeks gestation,  with  important
vasoconstriction in systemic, and kidneys’ circulation,
inducing peripheral vascular resistance, and diastolic
hypertension, plus severe proteinuria, (27; 19).

     The recorded cases from Pub Med (Table
1) with pre-eclampsia like-syndrome were women
over 35 years of age, for whom the atherosclerosis
and the metabolic impact characteristic for overt and
subclinical hypothiroidism are for sure responsible of
the diastolic disorder (42; 43)

During pregnancy, and specially when the
hypothyroid state is subclinical, and not depicted at
the onset of pregnancy, or it is  not sufficiently
corrected by levothyroxine supplementation, the
changes of plasma volume are initiating a volume-
dependent mechanism of hypertension – the
mechanism of reduced plasma renine activity (31)
on one side, and on the other side the increase of
proteinuria to high value like those from the nephrotic
syndrome, with the increase of the excretion of
thyroxin and thyroid-binding globulins, which
sometimes can not be compensated, and aggravates
the hypothyroidism (44).  Other   pathological
characteristic of pre-eclampsia like- syndrome is an
impaired nitric oxide (NO) availability, and an
alteration partially independent of dyslipidemia, which
are reversed by levothyroxine supplementation  (45).

CLINICS  AND DIAGNOSIS OF PRE-
ECLAMPSIA LIKE SYNDROME.

In advanced age, multiparous pregnant
women, known and treated or not for hypothyroidism,
besides persistent hypertension  under hypotensive
therapy, there are described headaches, generalized
edema, with progressive abdominal ascites and
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pleural/pericardial bilateral effusion, severe
proteinuria which is aggravated from day- to – day,
up to aspects characteristic for nephrotic syndrome
(1; 41)

The diagnosis in pre-eclampsia like syndrome
is a challenge for distinguishing it from other forms
of gestational hypertension

Laboratory findings:  besides that
characteristic for hypertension, there are TSH
increasing levels  from day –to – day , and  levels of
free triiodothyronine and free thyroxine that continue
to decrease, presence or absence of antithyroid
antibodies, being known that thyroid peroxidase
antibodies (TPO-Abs) or thyroglobulin antibodies
(TG-Ab), which act as a marker of silent autoimmune
thyroiditis, have concentrations which decrease as
pregnancy progresses, explaining false negative
results regarding thyroid autoimmunity in late
gestation (46)

The ultrasound examination from 11 to 13
weeks gestation may reveal high uterine artery
resistance and bilateral  notches, and at weeks 16-18
umbilical artery Doppler waveform with absent
diastolic flow, which in connection to  maternal history,
and  maternal serum TSH measurement may predict
the risk of pre-eclampsia like syndrome (29)

TREATMENT OF PRE-CLAMPSIA
LIKE SYNDROME

The pre-eclampsia like syndrome is more
difficult to treat in comparison to gestational
hypertension, the answer to hypotensive drugs is bad,
being necessary more medication, and higher doses,
and in the absence of pathophysiologic medication-
levothyroxine, one record fetal death and maternal
severe complications. It is important to achieve an
euthyroid state (defined by normal TSH levels) (13)
if necessary by employing larger than conventional
doses of levothyroxine integrated with liothyronine
sodium, especially when proteinuria is a complicating
factor.

Pregnancy termination is sometimes
necessary, if treatment is not working, or if is
registered fetal death, which is reported in all published
cases (Table 1).

PROGNOSIS

       In the absence of an universal screening
for thyroid dysfunction prepregnancy or in early
pregnancy, and adequate correction of hypothyroidism
from the beginning of the pregnancy, even with  good
iodine intake (a value of serum thyroglobulin < 20

Table 1. Characteristics  and Outcome of the recorded cases from Pub Med
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μg/L may indicate iodine sufficiency in pregnant
women- 47),  the pre-eclampsia like syndrome has
an adverse outcome for mother, and specially for fetus
- who will dye, even if  hypothyroidism is treated
with levothyroxine immediately after the onset of
syndrome, because the control of homeostasis is
difficult to be accomplished, the euthyroidism is
apparently restored, being discussed that the
treatment displays a compensatory adaptation, but
does not completely re-enact normal euthyroid
physiology (48).  The reduction of proteinuria in
association to the decrease of TSH to values of 2.5
mIU/L to 3.0 mUI/L, which defines euthyroidism (49;
50; 51) is considered a better sign than the response
of blood pressure for short term maternal prognosis
(40), and for long term it is discussed the high risk
for morbidity in later life (25), as future development
of cardiovascular disease (52).
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Abstract

Cervical intraepithelial neoplasia (CIN) represents a premalignant lesion that can progress to cervical
cancer, which is the fourth most common cancer among women. Angiogenesis is a key step in solid tumorigenesis
and VEGF plays an important role in this process. VEGF is secreted in large amounts in cervical cancer and its
precursors. These peptides stimulate growth and development of endothelial cells, proliferation and differentiation
of the new vascular net, helping tumor growth. Several studies have demonstrated that VEGF expression in cervical
tissue significantly correlates with CIN severity, cervical cancer stages and prognosis. Genetic polymorphisms can
contribute to the susceptibility of individuals for a disease and its severity. Anti-VEGF therapy has proved its
usefulness in several types of cancer including cervical location by significantly improved overall survival.

Rezumat: VEGF si neoplazia cervicală intraepitelială: noi perspective

Neoplazia cervicala intraepiteliala (CIN) reperezinta o leziune precursoare a cancerului de col uterin,
aceasta fiind a patra cea mai frecventa in randul femeilor. Angiogeneza este pasul cheie in dezvoltarea tumorilor,
proces in care VEGF joaca un rol esential. VEGF este secretat in cantitati mari de celulele neoplazice si de celulele
din leziunile precursoare ale cancerului de col uterin. Aceste peptide stimuleaza cresterea si dezvoltarea celulelor
endoteliale, proliferarea si diferentierea patului vascular, astfel cresterea tumorala. Multiple studii au demonstrat
ca expresia VEGF in celulele cervicale se coreleaza seminifcativ cu severitatea leziunilor precursoare, a stadiului
tumoral si cu prognosticul. Polimorfismele genetice contribuie la susceptibilitatea individului de a dezvolta cancer
si cu severitatatea bolii. Terapia anti-VEGF si-a dovedit eficacitatea in mai multe tipuri de cancer, inclusiv cancerul
de col uterin, imbunatatind supravieturiea globala.
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INTRODUCTION

Cervical cancer is the fourth most common
cancer among women, with an estimated 528.000
new cases and responsible for 275.000 deaths a year
[1].  Cervical intraepithelial neoplasia (CIN)
represents a premalignant lesion that can either
regress spontaneously or progress to cervical cancer
[2]. The exact prevalence of CIN it is not known but
WHO estimates that 1-2% of women has a CIN 2+
lesion each year [3]. Persistent cervical infections
with high risk HPV genotypes are a necessary step

for the development of cervical cancer and its
premalignant lesions in susceptible individuals [4]. The
process of developing a macroscopically visible tumor
from an HPV affected cell is not a fully understood
process that might take several years [5]. VEGF
represents a key factor that regulates angiogenesis,
cornerstone of tumor development.

In this minireview we plan to describe VEGF
structure, roles, genetic variants and its implication
in cervical carcinogenesis.
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VEG. Structure, mechanism of action,
roles

VEGF was first isolated by Senger Dr et al
from guinea pigs, hamsters, and mice; it has been
described as a 34,000- to 42,000-dalton distinct protein
that rapidly increased vascular permeability [6]. The
nomenclature of VEGF was proposed by Ferrara N
and Henzel WJ in 1989 after having successfully
having purified and cloned its molecule [7]. VEGF
represents a family of polypeptides comprising
VEGF-A, placental growth factor (PLGF), VEGF-
B, VEGF-C, and VEGF-D and viral VEGF-Es
encoded by strains D1701, NZ2 and NZ7 of the
parapoxvirus Orf (which causes pustular dermatitis)
[8]. The members of the VEGF family are dimeric
glycoproteins that share a central cystine residue. :
VEGFs exert their actions by binding to VEGF
receptors (VEGFRs) which are protein kinase:
VEGF-A -VEGFR2 and VEGFR1, VEGF-C and
VEGF-D - VEGFR2; PLGF and VEGF-B -
VEGFR1; and VEGF-E - VEGFR2. [8].

The human VEGF gene is located on
chromosome 6p12 [9]. VEGFs gene contain a seven
exons except for VEGF- A which has eight exons
[8]. Though the process of alternative splicing VEGFs
gives rise to many isoforms, for example VEGF-A
has six isoforms, VEGF-A121 and VEGF-A165 being
the major forms [8]. After binding to their surface
receptors VEGFs determines the dimerization of the
receptor and becomes active after
transphosphorylation [8]. When it is no other
specification VEGF refers to VEGF-A [10].

VEGF-A and VEGF-B plays important roles
in neoangiogenesis. They are secreted in response
mostly to hypoxia but also to acidosis and mechanical
stress [8]. A hypoxic cells produces Hypoxia-
inductible factor (HIF) 1 alpha which enters the
nucleus where it forms a complex with another
protein (HIF-beta); the complex acts as a transcription
factor determining the up-regulation of VEGF [11].
Circulating VEGF-A binds to the receptor of
endothelial cells promoting angiogenesis.  VEGF act
upon endothelial cells promoting arterial, venous, and
lymphatic vasculogenesis [10], but also upon other
type of cells exerting a mitogenic effect [12] and even

stimulating the surfactant synthesis by type II alveolar
cells [13].

VEGF plays important roles during the
intrauterine period of development of the embryo and
the fetus: in the formation of the vascular system
(arterial, venous, lymphatic) [7], in lung maturation
[13], bone marrow cells migration [14] and dendritic
cells development [7]. VEGF is a potent vasodilator
agent inducing vascular leakage in inflammation and
in other pathological conditions such as ovarian
hyperstimulation syndrome [7, 15].

VEGF and cervical cancer and dysplasia

VEGF plays a  pivot role in tumor
angiogenesis, the process of development of new
blood vessels [16]. This phenomenon normally occurs
during embryogenesis and after birth is involved in
wound healing [16]. Angiogenesis is a key step in
solid tumorigenesis [16].

Persistent highly oncogenic HPV once
integrated in the host cell nucleus downregulates p53,
important tumor suppressor gene, mainly via HPV
E6 oncoprotein. The decrement of p53 secretion
stimulates VEGF synthesis [17]. Moreover HPV E6
independently stimulates HIF-1 alpha increasing
VEGF production [18].

Exactly what type of cells produce VEGF it
is not known. An old theory stipulates that tumor cells
actually produce VEGF that act on a paracrine   or
autocrine fashion [19, 16]. A novel theory emphasizes
that in fact VEGF is produced by the tumor stromal
cells [16]. Regardless its origin VEGF is secreted in
large amounts in cervical cancer and its precursors
[20]. These peptides produced by cancer cells
stimulate growth and development of endothelial cells,
increases the permeability of these cells, stimulates
proliferation and differentiation of the new vascular
network, helping tumor growth [20, 21].

VEGF recruits endothelia l cells  and
stimulates their proliferation and migration towards
cervical tumoral cells [16]. After the appearance of
endothelial layer pericytes are recruited stabilizing the
new blood vessels [16]. The vascularization is
completed after the remodelation of tisular stroma
[16]. Once the maturation of the neovascularization
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is achieved, VEGF is no longer necessary for the
survival of endothelial cells [16].

It has been suggested that angiogenesis could
be an independent risk factor for the cervical tumoral
pathology. Cooper et al when evaluating 111 paraffin-
embedded tumor biopsies from poor survivals of
radiotherapy treated cervical cancer patients had
showed that a higher vascular index was associated
with  a lower 5-year survival rate and locoregional
controls [22]. Moreover high VEGF levels prior to
radiotherapy are linked to a poor response to this
therapeutically procedure and with cervical cancer
progression [23].

Several studies have demonstrated that
VEGF expression in cervical tissue significantly
correlates with CIN severity, cervical cancer stages
and prognosis [24, 25, and 26]. Also higher serum
VEGF levels are associated with poor prognosis, the
degree of malignancy and negative response to
chemotherapy [27]. Moreover there is a significantly
progressive increment of VEGF expression from
normal epithelium to invasive cervical cancer [28].
In a recent study Wu et al determined that detection
of transcription levels of VEGF may be useful as an
adjunct to cytology screening for early detection of
cervical carcinomas and may also determine the
progressive potentiality of individual lesions, especially
in high risk patients. [29]

VEGF genetic polymorphisms

Genetic polymorphisms represent variations
in the DNA sequence known to be present in all
populations [30]. Single nucleotide polymorphisms
(SNPs) account for up to 90% of all genetic
polymorphisms. They are defined by the replacement
of a single nucleotide at a certain position [30]. This
change can have no effect upon the protein codified
by the gene or can diminished/increased the secretion
level. Sometimes it generates a conformational
change or can even stop the transcription of a gene
[31]. Genetic polymorphisms can contribute to the
susceptibility of individuals for a disease and its
severity. [30].

Three polymorphisms have been described
in the promoter and 5’UTR of the VEGF gene: +405

C>G, 71154G>A and – 2578C>A. All the above
mentioned polymorphisms have a functional impact:
the +405C, – 1154G and – 2578C alleles being
associated with low level of VEGF secretion [32, 33].

Three more polymorphisms have been
detected in the 3’UTR region: 702 C>T, 936 C>T
and 1612 G>A. The presence of T 936 allele reduces
VEGF synthesis, while 936 C>T and 1612 G>A did
not seem to have any impact upon VEGF plasma
level [34].

VEGF polymorphisms and cervical
cancers

VEGF level being an independent risk factor
for the prognosis and progression of cervical cancer
and the level of its secretion being altered by genetic
polymorphisms many authors have analyzed the
presence of particular VEGF polymorphisms and
cervical carcinogenesis. The optimistic voices imagine
that VEGF genetic polymorphisms could constitute
the so called genetic susceptibility for the progression
of high risk HPV lesions towards cervical cancer.

The studies that we have been able to found
in the literature analyzing the relationship between
the presence of a specific VEGF polymorphism and
cervical carcinogenesis are depicted in table 1.

Compared to other genetic polymorphism that
were analysed in relation with cervical tumor the
number of studies is very limited and also the number
of case in some study is very small (Konac -23
patients). Not in all the study included in table 1 the
serum level of VEGF was assessed. Data regarding
-2578C>A reached the level of statistical significance
but the result are conflicting. Also - 1154G>A
polymorphism is statistical significant risk factor in
one study but the association is poor - 1.58 (1.01,
2.47) [35]. Another poor significant association with
cervical cancer is +936C>T VEGF polymorphism –
OR=1.42 (1.12–1.79) [37]. Last but not least the
analyzed studies were from different population with
a possible variation in SNPs frequency. In order to
trace a final conclusion regarding a possible/absent
link between cervical cancer and VEGF
polymorphism large prospective multicentric studies
are needed.

Ioana Cristina Rotar
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Future therapies for cervical dysplasia
and cancer

Angiogenesis being a cornerstone of
carcinogenesis was triggered as a potential therapeutic
target. Anti-VEGF therapy has proved its usefulness
in several types of cancer including breast and lung
by reducing tumor vasculature, and decreases the
number of circulating endothelial cells [38]. In cervical
cancer the use of a humanized anti-VEGF
(BevacizumabŇ) significantly improved overall
survival in chemotherapy naďve recurrent, persistent
and metastatic cancer [38-39]. We were not able to
find any data in the literature regarding the use of
anti-VEGF therapy for cervical dysplasia, but we have
to remember that this therapy is expensive and it has
significant side effects [39].

CONCLUSIONS

VEGF is an important mediator during
cervical tumorigenesis. VEGF levels rise progressively
with the stage of dysplasia and cervical cancer. High
level of VEGF represents a negative prognostic factor

for the clinical response to radio or chemotherapies.
Anti-VEGF therapy shows promising results.
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Abstract

Preeclampsia is a pregnancy associated complication characterized by endothelial dysfunction and
consequent vascular maladaptation. Genetic variants of RAS proteins have been proposed as possible cause of the
deficient uteroplacental perfusion. This study aimed at risk stratification according to clinical and genetic features
related to RAS polymorphysms in a group of preeclamptic Romanian patients. 111 patients were enrolled in the
study group, diagnosed with pregnancy induced hypertension, mild and severe preeclampsia and 100 patients with
normotensive pregnancies in the control group. The clinical profile parameters analyzed were maternal age, parity,
gestational age, pregestational body mass index (BMI), smoking habit and contraceptive use. Genetic evaluation of
RAS polymorphisms including A235T angiotensinogen, T174M angiotensinogen, angiotensin converting enzyme
(ACE) I/D, ACE 8 and thr A1166C variant of type 1 receptor for angiotensin IIAGTR1 were performed in all cases.
The clinical profile of the study group patients confirmed the increased frequency of severe disease in nulliparous
OR =5 (95%CI 2.1-28.9) and obese OR=3.1 (95%CI 0.89-26.5) patients. The M235T angiotensinogen, ACE I/D and
A1166C AGTR-1 genetic variants associated an increased frequency of the severe form of the disease (OR=2.6
(95%CI 1.1 - 18.1), OR=1,8 (95%CI 1 - 15,2), respectively OR=2,3 (95%CI 1,4 - 12,4)). The present study shows that
nulliparity and increased pregestational BMI as clinical parameters and M235T angiotensinogen, ACE I/D and
A1166C AGTR-1 allele as genetic parameters are associated with a severe outcome in preeclampsia.

Rezumat: Impactul profilului de risc clinic şi al polimorfismelor SRAA (sistemul renină-
angiotensină-aldosteron) asupra riscului de preeclampsie la un lot de paciente din România

Preeclampsia este o complicaţie obstetricală ce are ca substrat etiopatogenic disfuncţia endotelială cu
maladaptare vasculară consecutivă. Polimorfismele proteinelor SRAA au fost incriminate ca posibilă cauză a
perfuziei utero-placentare deficiente. Scopul acestui studiu este acela de a stratifica riscul de preeclampsie la un lot
de paciente din România pe criterii clinice şi ce aparin de genetica SRAA. În lotul caz au fost incluse 11 paciente cu
hipertensiune indusă de sarcină, preeclampsie formă medie/severă, iar în lotul martor au fost incluse 100 de gravide
normotensive. În casrul profilui de risc clinic au fost analizate vârsta maternă, paritatea, vârsta gestaţională,
indicele de masă corporală pregestaţional, fumatul şi consumul de contraceptive. Polimorfismele SRAA studiate au
fost determinate la toate cazurile: A235T angiotensinogen, T174M angiotensinogen, I/D şi ACE 8 în gena enzimei
de conversie a angiotensinei, polimorfismul A1166C al receptorului 1 al angiotensinei II. La lotul caz, caracteristicle
clinice confirmate a creşte frecvenţa preeclampsiei formă severă au fost nuliparitatea OR =5 (95%CI 2.1-28.9) şi
obezitatea OR=3.1 (95%CI 0.89-26.5). Polimorfismele M235T angiotensinogen, ACE I/D şi AGTR-1 A1166C au fost
asociate cu preeclampsia formă severă (OR=2.6 (95%CI 1.1 - 18.1), OR=1,8 (95%CI 1 - 15,2), respectiv OR=2,3
(95%CI 1,4 - 12,4)). Studiul de faă demostrează că nuliparitatea şi obezitatea ca parametri clinici, precum şi
alelele mutante M235T angiotensinogen, ACE I/D şi A1166C AGTR-1 ca parametri genetici se asociază cu
preeclampsia cu prognostic sever.

Cuvinte cheie: preeclampsia, predicţie, SRAA, risc clinic
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Clinical profile features and renin angotensin system (RAS) polymorphisms impact on the risk for Preeclampsia
in a Romanian population

BACKGROUND

Preeclampsia represents a persistent threat
to maternal and neonatal health imposing a significant
burden on a social and economic scale to both
developed and developing countries. According to the
WHO report from May 2014, this multiorganic
disorder primarily characterized by endothelial
dysfunctionwas responsible for 14% of the maternal
mortality worldwide1.In the attempt to prevent the
evolution towards the severe forms of the disease
and to minimize maternal and fetal morbidity,
researchers have constantly sought for means of
prediction of this syndrome. There are a clinical,
genetic, ultrasonographic and proteomic dimension
so far to the prediction of preeclampsia. Despite the
efforts it proved difficult to find a marker for the
prediction of preeclampsia. Several clinical features
have been shown to be correlated to preeclampsia
but, aside from nuliparity itself, none can be applied
to the first pregnancy. Doppler evaluation of maternal
uterine arteries remains one of the features which
accompany preeclampsia, but it also has poor
prognostic value. Different proteins and peptides
have captured the attention of researchers, but studies
are controversial. Finally, there is a possible genetic
underlying cause of preeclampsia and, by analyzing
genetic polymorphisms of several molecules along
the pathogenic pathways involved in preeclampsia,
there may be a chance to characterize the genetic
profile of the woman susceptible for this condition.
The renin angiotensin system (RAS) is one of the
weak links when referring to the pathogenesis of
preeclampsia. Aside from changes in the quantities
of the system components in preeclamptic patients,
there may be an altered RAS genetic profile at the
basis of preeclampsia. The current study represents
an attempt to characterize the genetic RAS profile
of preeclamptic patients in Romania and to stratify
the risk of preeclampsia according to clinical,
ultrasonographic and genetic findings.

MATERIAL AND METHOD

Study design. This is a prospective study
conducted on 111 pregnant patientswith hypertensive

disorders of pregnancy and 100 normotensive
pregnant patients admitted during the period February-
May 2013 in the Maternal-Fetal Medicine Department
of the Gynecology I Clinic Cluj-Napoca, Romania.
The study protocol was approved by the university
Ethics Committee and patients provided their written
informed consent.

Inclusion criteria for the study group were:
women with pregnancy induced hypertension, mild
and severe preeclampsia or its complications (HELLP
syndrome – hemolysis, elevated liver enzymes, low
platelets - and eclampsia) with gestational ages
between 20 weeks of gestation (WG)
andterm.Gestational age was determined by first-
trimester ultrasound in all fetuses.  For the diagnosis
of preeclampsia, the following criteria had to be met:
gestational age between 20 and 33 weeks + 6 days;
blood pressure values of pregnant women e”140/90
mmHg or increases in systolic blood pressure values
e”30 mmHg and/or in diastolic blood pressure values
e”15 mmHg compared to values existing before 20
gestational weeks; proteinuria e” 300mg/ l/ 24 h;
generalized edema.

Exclusion criteria for the study group were:
hypertension preexisting pregnancy, other maternal
vascular pathologies, oligohydramnios of malformative
cause or resulting from prematurely ruptured
membranes, refusal of the patient to participate in
the study.

Inclusion criteria for the control group:
normotensive pregnant patients, with no alterations
of the course of pregnancy up to the time of the study;
the group was controlled for confounding factors
(maternal age, maternal pathology)

BP was measured with anadjustable band
mercury sphygmomanometer, while the patient was
seated, after a resting period and with the arm at the
level of the heart. Systolic BP was recorded at the
first Korotkoff sign, diastolic BP was recorded at the
time of cardiac silence (Korotkoff V). The body mass
index (BMI) was used to classify women as
normoponderal (IMC = 18.5-24.9 kg/m(2)),
overweight (IMC = 25-29.9 kg/m(2)), obese (IMC =
30-39.9 kg/m(2)), with extreme obesity (IMC = 40-
49.9 kg/m(2)).
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Obstetrical monitoring recorded: BP values,
cardiotocographic tracing, weekly ultrasound
examinations (evaluation of fetal status, amniotic fluid
index, placental morphology), weekly Doppler
investigation (maternal site: uterine arteries bilaterally,
fetal sites: arterial = umbilical, middle cerebral artery
(MCA); venous = ductus venosus). Increased
resistivity in the arterial circulation was defined by
the presence of the protodiastolic notch at >24WG.
Moderate alteration of the placental circulation was
recorded as increased resistivity at the level of the
umbilical artery. The final stage of fetal intrauterine
injury was defined by the association of intrauterine
growth restriction with at least one of the following
hemodynamic parameters: absent or reversed flow
on the umbilical artery, brain sparing on the MCA,
reversed flow on the ductus venosus, diastolic block
in the venous circulation.

Postpartum neonatal evaluation parameters
were birth weight, Apgar score at 5 minutes, neonatal
intensive care unit admittance requirement, neonatal
morbidity and mortality.Ultrasonographic assessment
was performed using a Voluson 730 Expert machine
(GE Healthcare) with a convex transducer. Upon
admittance an ultrasound examination was performed
in all cases for weight estimation (according to the
Hadlock formula, placental biometry, evaluation of
amniotic fluid volume, measurement of umbilical
artery pulsatility index (PI), fetal middle cerebral
artery PI, cerebro-placental ratio, ductus venosus A-
wave flow pattern, determine the presence of notching
on the uterine arteries bilaterally (mean velocity was
not measured at the time of the study).  The umbilical
artery was sampled in a free loop, during fetal apnea,
after a sequence of more than 10 cycles, taking care
to record arterial waveforms with the venous signal
in the opposite direction. The middle cerebral artery
was sampled during fetal apnea as well, after a
constant sequence comprising more than 10 beats.
Left and right uterine arteries were sampled using
conventional views to determine the presence of
protodiastolic notching.

Genetic analysis of the renin–angiotensin
system Serum collection: The time point for blood
collection was at the time of preeclampsia diagnosis
for the severe preeclampsia group and at delivery

for the control group. Blood samples were obtained
from the patients’ from cubital veins, then collected
and transferred to a tube mixed with EDTA
anticoagulant.Genomic DNA was isolated from
leukocytes using a Zymo Research kit. The RAS
polymorphisms - Met235Thr and Thr174Met in the
angiotensin (AGT) gene, I/D and A2350G in the
angiotensin converting enzyme (ACE) gene, A1166C
in the renin (REN) gene, C3123A in the type I receptor
for angiotensin II (AT2R2) and A/G in the type II
receptor for angiotensin II (AT2R2) - were tested as
described by Rupert et al., Russ et al., Caufield et
al. ,  Rigat et al. ,  and Ramachandran et
al.2,3,4,5,6.Homozygotes and heterozygotes were
discriminated by separation of the digested fragments
in 3% agarose gel electrophoresis.

Statistical analysisThe SPSS/PC+ software
package version 15.0 (SPSS Inc., Chicago, USA)
was used for statistical analysis and graphical
representations. Metric data were summarized as
mean ± standard deviation (SD) whenever the data
proved to be normally distributed or median and 25%
quartile and 75% quartile when was a non-normally
distribution. The Shapiro-Wilk and Kolmogorov-
Smirnov tests at a significance level of 5% were used
to test the normality. The Student t-test was used to
compare means of two groups whenever data proved
to be normally distributed. Non-parametric tests
(Mann-Whitney, Kruskall-Wallis, Median test) were
used for comparisons whenever metric data proved
to be non-normally distributed.

RESULTS

The study group consisted of 111 pregnant
women, 20 with severe preeclampsia.  100
normotensive patients were enrolled in the control
group. The demographics of the two study samples
are illustrated in table 1. The two study populations
were similar in view of their features, as it stems out
from table 1, and thus comparable.We found no
statistical significance when comparing the two study
samples regarding extreme age groups of  under18
years and over 40 years, (p=0.57) both known to
record an increased incidence of preeclampsia.
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Table 2. Severe preeclampsia   vs.PIH & mild preeclampsia – relevant antepartum and 
postpartum parameters 
 p-value OR 
Nulliparous 0.04 OR = 5 (95%CI 1,6 – 21,05) 
Uric acid 0.04 OR = 4.5 (95%CI 2.1 – 28.9) 
Increased resistivity on umbilical 
artery 

0.005 OR = 6,5 (95%CI: 1.7 – 24.6) 

Brain sparing 0.01 OR = 5.38 (95%CI 0.39 - 20.78) 
Reverse flow on ductus venosus 0.03 OR = 6.7 (95%CI 1.16 - 39.13) 
Gestational age <34 weeks 0.04 OR = 9 (95%CI 4,6 – 31,05) 
Uterine artery changes <0.001 OR = 20 (95%CI 5,06 – 79,05) 
Delivery route 0.01 OR = 4.1 (95%CI  1.32 - 13.08) 
Apgar score at 5 minutes 0.036 OR = 2.7 (95%CI 1.04 - 7.17) 
Fetal complications 0.005 OR = 3.8 (95%CI 1.44 - 10.14) 
 

Table 1.  Clinical characteristics of women with and without preeclampsia 

 Preeclamptic patients Normotensive patients p value 

Maternal age, years  
(mean ± stdev) 

 
29.24 ± 5.15 

 
28.52 ± 4.88 

 
0.3 

Pre-pregnancy BMI, 
 Kg/m2 (mean ± stdev) 

 
24.25 ± 6.03 

 
22.47 ±  3.2 

 
<0.001 

Parity, n (%) 
Nulliparas, n (%) 
Multiparas, n (%) 

 
82 (73.87) 
29 (26.12) 

 
69 (69.6) 
31 (30.4) 

 
0.04 

Types of preeclampsia  

PIH, n (%) 

Mild pre-eclampsia, n (%)  

Severe pre-eclampsia, n(%)  

 
35 (31.53) 
45 (40.54) 
20 (18.01) 

 
- 
- 
- 

 
- 
- 
- 

Toxic habits  

Smoking, n (%) 

Alcohol consumption, n (%)  

OC use, n (%) 

 
11 (9.9) 

0 
20 (18.01) 

 

 
4 (4) 

0 
11 (11) 

 

 
- 
- 
- 
 
- 

 
BMI - Body Mass Index, PIH – pregnancy induced hypertension, OC – oral contraceptives
HELLP syndrome – haemolysis, elevated liver enzymes, low platelets; NICU – neonatal intensive care unit

A very significat statistical correlation was
found between the occurrence of uterine artery flow
changes (increased PI, notching) and the severe
forms of preeclampsia (p<0.001, Fisher test). We

could thus estimate that these alterations associate a
20 fold chance of developing severe preeclampsia
(OR=20 (95%CI 5,06 – 79,05)).

Clinical profile features and renin angotensin system (RAS) polymorphisms impact on the risk for Preeclampsia
in a Romanian population
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Table 3. RAS polymorphisms 
 
A. Hypertensive disorders in pregancy vs. normotensive patients comparison 
 
Variable P value OR 
M235T-Angiotensinogen <0.001 OR=3.4 (95%CI 1.9 - 6) 
T174M- Angiotensinogen <0.001 OR=3.1 (95%CI 1.7- 5.8) 
ACE-I/D <0.001 OR=3.0 (95%CI 1.6 - 5.7) 
ACE-8 0,05 OR=1.2 (95%CI 1 - 3) 
A1166C- AGTR1 <0.001 OR=3.2 (95%CI 1.7 - 5.7) 
 
B. Severe preeclampsia vs.PIH & mild preeclampsia comparison 
 
Variable P value OR 
M235T-Angiotensinogen 0,03 OR=2,6 (95%CI 1,1 - 18.1) 
ACE-I/D 0,04 OR=1,8 (95%CI 1 - 15,2) 
A1166C- AGTR1 0,03 OR=2,3 (95%CI 1,4 - 12,4) 
 

DISCUSSIONS

The results of our research come to suggest
that a combination of clinical profile features, uterine
artery Doppler and RAS genetic testing could be a
powerful tool for the selection of patients at risk to
develop severe preeclampsia. Preeclampsia is a
pregnancy complication with serious repercussionsfor
both the mother and fetus short term and long term,
with no means of reversing the pathological sequence
and scarce therapeutic possibilities. Therefore, it has
been a constant challenge for scientists to predict
the onset of the disease and try to anticipate its course
in the attempt to minimise its effects.

In the past decades, prediction of
preeclampsia has shifted from second to first
trimester screening and even more, towards
preconceptional selection of the high risk population.
In order to discover those features characteristic for
a preeclamtic patient profile, studies have emerged
run on patients diagnosed with preeclampsia, as
compared to normotensive pregnant patients. Our
study evaluated the impact of clinical features and
RAS genetic polymorphisms as instruments with
possible use either preconceptionally or during
pregnancy, as well as uterine artery Doppler analysis
(since we included second and third trimester patiens,
as a confirmation of the findings of previous studies).

The impact of clinical profile parameters on
the risk of preeclampsia has, even hystorically, been

the first step towards identifying the features of a
preeclamptic patient prototype. Serial researches
have evaluated maternal constitutional factors,
maternal environmental parameters, pregnancy
related features. The clinical profile parameters
analyzed in the present study were maternal age,
parity, gestational age at recruitment, pregestational
body mass index, smoking habit and contraceptive
use. None of the patients had relevant family history
of preeclampsia or significant associated
comorbidities (such patients had been excluded from
enrollement) which is a limiting factor as these are
the clinical features proven to most commonly
associate with hyper tensive disorders of
pregnanancy. However, this was a compromise we
had consciously undertakenfor the purpose of
eliminating confounding factors between the study
and control groups. Of the studied maternal risk
factors nulliparityandhigher pre-pregnancy BMI
werestrongly associated with increased odds of
preeclampsia. These findings come to confirm the
results published by other researchers7,8,9,10,11,12,13,14.
Pre-pregancy obesity reflected in the increased pre-
pregancy BMI was also a risk factor for preeclampsia
in our research, but it did not correlate significantly
with the severity of the disease.

Doppler interrogation of the uterine arteries
was performed upon the first presentation of each

Georgiana Nemeti
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patient for elevated blood pressures with consequent
diagnosis of preeclampsia, and not as a prospective
measure. In this context, it was natural to find a 6.5
fold more frequently increased impedance to flow at
the level of this maternal Doppler situs. A large
number of other studies have found the same pattern
of changes affecting uterine artery flow and this is a
renown association to pregnancy induced
hypertensive disorders15,16,17,18,19.

The measures of fetal outcome included
acute and chronic fetal distress, low birthweight for
the gestational age, low Apgar score at 5 minutes,
admission to the neonatal intensive care unit (NICU).
Clearly, in our study, fetal distress measured by
Doppler assessment of fetal situses (abnormal RI
from umbilical artery, altered PI from umbilical and
middle cerebral arteries, and abnormal ductus venosus
low such as  absent or reversed end-distolic flow)
and non-stress test (NST)were associated to
preeclampsia. The fetal compromise was greater
when both Doppler and NST were abnormal.  Other
authors found similar results20,21,22.Furthermore, in the
present paper, severe preeclamptic patients give birth
at significantly statistic lower gestational ages that
non-severe preeclamptic patients or controls, which
is another aspect  favouring the choice of
interventional delivery on such premature fragile
babies.

The candidate gene approach has been
widely used in preeclampsia, and largely focuses on
the maternal genotype. In this method, a single gene
is chosen as the candidate for investigation based on
prior biological knowledge of the pathophysiology of
pre-eclampsia. In our study we included several
polymorphysms from the renin-angiotensis-
aldosterone system pathway incriminated in the
pathogenesis of preeclampsia. We found that all the
polymorphisms taken into study (Met235Thr and
Thr174Met in the angiotensin (AGT) gene, I/D and
A2350G in the angiotensin converting enzyme (ACE)
gene, A1166C in the renin (REN) gene, C3123A in
the type I receptor for angiotensin II (AT2R2) and
A/G in the type II receptor for angiotensin II (AT2R2))
were significantly associated with preeclampsia. Of
these, only M235T angiotensinogen, ACE I/D and
A1166C AGTR-1 genetic variants associated an

increased frequency of the severe form of the
disease. Several recent studies and meta-analysis also
linked the Met235Thr and Thr174Met in the
angiotensin (AGT) gene to
preeclampsia23,24,25,26,27,28,29.  Lin et al. also
discriminated between these two variants establishing
that only the M235T angiotensinogen variant has a
strong link to the disease30. Regarding the connection
between the I/D mutation in the angiotensin
converting enzyme and A1166C AGTR-1, there were
authors who confirmed their association with severe
preeclampsia31,32,33,34. There were also papers whose
authors found that these genes mutations carry no
supplemental risk for the development of
preeclampsia, such as Li et al and Alkanli et al. in
certain regions of China and Turkey, respectively35,36.

CONCLUSIONS

To conclude, the findings of the current study
support the involvement of RAS polymorphysims in
the determinism of preeclampsia and endorse them
to be included in the battery of genetic tests to be
performed for the selection of high risk patients for
preeclampsia. Nulliparity and pregestational obesity
have been restated as clinical risk factors for severe
preeclampsia and may serve as screening features
for the high risk category. Follow-up studies are
required in studies enrolling larger numbers of
patients, with properly constructed control groups to
establish the clinical use and to draft good practice
protocols including these biomarkers.
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Abstract

The rise in the number of Cesarean sections globally has led to unusual, unexpected and serious maternal
and fetal complications. Romania reported 28,52 % of birthswere conducted by Cesarean section in 2010,  a 7-fold
increase compared to 1990.

This article aims to describe the maternal complications of cesarean delivery: C-section before
term;hemorrhage due to the uterine atony; Caesarean hysterectomy; and endometritis, In addition, damage to the
urinary tract; bladder, ureters, and vesico-uterine fistula, damage to the digestive tract; colon and rectum, maternal
thromboflebitis, thromboembolism and death. Furthermore, morbidly adherent placenta and cesarean scar
pregnancy are presented. In the case of clinical symptoms, a new entity called.

Cesarean scar defect may alsobe found.

Rezumat: Complicatiile materne ale operatiei cezariana

Cresterea numarului de operatii cezariana la nivel mondial a determinat o serie de complicatii neasteptate
si serioase , materne si fetale. In anul 2010 , in Romania a fost raportata o rata a nasterilor prin operatie cezariana
de 28,52 %, de 7 ori mai mare decât in anul 1990.

Scopul acestui  articol  este sa descrie complicatiile materne ale operatiei cezariene: cezariana inainte de
termen, hemoragia din postpartum determinată de atonia uterină; histerectomia de necesitate si endometrita. În
plus leziunile tractului urinar ;vezica urinara uretere si fistulele vezico-uterine, leziunile tractului digestiv ;colon,
rect, tromboflebita, trombembolismul si moartea materna. Mai placenta aderentă si cicatricea defectuoasă după
operatia cezariana  sporesc mai mult morbiditatea . În prezenta simptomelor clinice o nouă  entitate denumită
cicatrice defectuoasă după operatia cezariana a fost desscrisă ca o complicatie a operatiei cezariene.

Cuvinte cheie : cezariana, complicatii materne,  atonia uterina, histerectomia de necesitate,
endometrita cicatricea defectuoasa.

INTRODUCTION

The uncontrollable and continuous increase
in the number of Cesarean section(CS) in the world
hasbrought about new and unexpected complications:
most trialswere performed regarding thecomplications
of Caesarean surgery for mother and the baby;the
degree of satisfaction degree for doctors and patients
regarding birth, and the optimal time to deliverby C-
section.

According to official statistics, in Europe in
2010, the Caesarean rate represented 26,5% of total
births in contrast to 13,7% of the total births in 1990.
Romania reported 28,52% of births by Cesarean
section in 2010,  a 7-fold increase compared to 1990
(1).

Many studies have compared elective
Caesarean section against vaginal births, and C-
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sections in laboragainst elective or repeat C-sections
(2,3). Despite the simplification of surgical techniques
with no closure of the peritoneum , the introduction
and generalization of  the Joel Cohen
technique(MisgavLadach technique)  (4 ),
antibioprofilaxy and thromboprofilaxy ,  and the use
of combined spinal epidural anesthesia , manymaternal
complications may appear.

The official Romanian complete data of
pregnant patients, indications for C-sections,
andhospital stays were reported generally;with no
possibility of statistical analysis into the complications
of Cesarean section. In 2005,  World Health
Organisation stipulated that the risk of maternal death
as a result of caesarean section surgery is 3 to 5
times higher  compared to that of natural
birth.Similarly, the risk of hysterectomy is two times
higher,in addition to the risk of beingadmitted to the
intensive care unit(5 ).According with the Euro-
Peristat data, there are many differences between
countries with regards to the mode of delivery; with
between16,4 to 0,5% usingvaginal instrumental
delivery (6).

The aim of this article is to describe the
maternal complications of Cesarean surgery based
on international publications. Pubmed and Science
Direct databases were searched for the past 25 years
in order to collect all published articles concerningthe
complications of C-section. The search was restricted
to publications in English, French and German
languages, involving the statistical analysisof a
significant number of patients. Titles and abstracts
were screened of all relevant articles and the full
textof the article obtained.The main complications of
the first C-sections performed as an emergency during
labor or as an elective procedure, are described.
Moreover, the immediate and delayed complications
of C-section are presented.

Complications can be due to the existence
or not of an obstetrical indication for Cesarean
surgery, high risk pregnancy ( ie, hypertension and
placenta accreta), timing of surgery , surgical
experience and surgical technique. Repeat cesarean
section is likely to be more associated with
complications compared to primary cesarean
sections. Caesarean sections before labor, at 39

weeks of gestationwithout obstetrical indication and
performed by an experienced obstetrician, are likely
to be without risk of major complications.

Chiossi G, et al reported the fact that elective
Caesarean section without obstetrical indications is
safer than repeat caesarean sections performed after
the onset of labour. They reported more complications
in case of repeat C-sections such as uterine rupture,
infection and maternal mortality than those performed
in the absence of specific obstetric indications. This
is particularly relevant when spontaneous labour
occurs in women with placenta previa, accreta,
incretaprior classicalcaesarean delivery or scared
uterus(7).

C-section before term

Nowadays, manyCesarean sections are
performed before term, in the fetal or maternal
interest, with longitudinal or transversal incision of
the uterus(i.e. severe preeclampsia, early placental
insufficiency).The lower uterine segment is very thin
and need to be carefully closed.  C-section before
term is associated with a higher risk of uterine
dehiscence,hemorrhageand thick adhesion.There are
still doctorswho have performed “a small Cesarean
section” for fetuses with malformations (a
malpractice)increasing the risk of infertility and
complications for the second C-section.

Primary or secondary hemorrhage due
to the uterine atony

Intrapartum and postpartum hemorrhage is
a leading cause of maternal morbidity and mortality
worldwide and anemergent situation in the delivery
room.In case of CS,hemorrhageis consideredwhen
blood loss is > 1000 ml and there is a need for red
blood transfusion. This may be due to the uterine
atonyitself: an independent factor not due to the
history of the number of C-section. It is evident that
placenta praevia may increase the hemorrhagic risk.

In a prospective observational study of red
blood cell transfusion of women who undergo primary
(n = 23,486) or repeat (n = 33,683) CS, women
delivered by primary CS(performed in
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labor)hadtransfusions in 3.2% of cases. Women
delivered by repeat CS underwent transfusions 2.2%
of the time. Among primary cesareans, general
anesthesia, placenta previa and severe preoperative
anemia increased the risk of transfusion. For repeat
cesareans, the risk was increased by
generalanesthesia;with a history of five or more
priorcesareans, placenta previa,  and severe
preoperative anemia(8).

In a multicenter prospective study, maternal
 age, caesarean delivery, and a previous uterine scar
were factors independently associated with a poorer
outcome among women withpostpartum
haemorrhage(9).

Caesarean hysterectomy

In 2007 the incidence of caesarean
hysterectomy was 0,078% for total births, out of 70,
59 % during CS and 29, 41 % after vaginal delivery
(10). The main indications were severe
peritpartumhaemorrhage due to invasive placentation,
uterine rupture, rupture of periuterine vascular bundle
during CS in one multipara.

A major contr ibution to Caesarean
hysterectomy is the rise in the number of cases with
placentaaccreta due to the increasing number of
CS.Wortman and Alexander demonstrated that the
incidence of placenta accreta has increased 13-fold
since the early 1900s and directly correlates to the
increasing rate of caesarean delivery (11).

Asubinvolution of the placental site was
described as an anatomic cause of postpartum uterine
bleeding (12). Zubor P, et al reported a rare case of
recurrent secondary postpartum haemorrhage due to
placental site vessel subinvolution and local uterine
tissue coagulopathy after CS for breech presentation.
On the 27th day postpartum, the patients presented a
massive haemorrhagewithout ultrasound signs of the
retained placental tissue or a visible anomaly of the
caesarean scar. On the 43rd day after delivery, the
patient was readmitted with recurrent severe vaginal
bleeding and blood transfusions and a hysteroscopy
with curettagewere performed. No retained products
of placentaltissue or caesarean scar dehiscence.On
the 63rd day following delivery the patient was

admitted for hemorrhagic shock and haemodinamic
instability and an emergent hysterectomy was
performed. The final diagnosis of the placental site
vessel subinvolution was made usinga microscopic
examination:  the local intravascular coagulation
disturbance beingconfined to the uterus (13).

Endometritis

This is due to retained products of conception
and to severe inflammation of the
endometrium.Administration of broad-spectrum
antibiotic prophylaxis and the removal of the placenta
by traction on the umbilical cord, rather than by manual
extraction will reduce the frequency of
postcesareanendometritis.  A curettage is indicated in
cases of clinical manifests with fever and
haemorrhageafter ultrasound confirmation of diagnosis.

Damage to the urinary tract: bladder,
ureters, and vesico-uterine fistula

These are very rare but very ser ious
complications of CS. In a case-control study of women
who were delivered by CS, 0, 28 % bladder injury
was found (14). Women who underwent repeat CD
were almost 4 times more likely to experience a
bladder injury at delivery than women who underwent
primary CD. The most important risk factor for
bladder damage was parietal adhesion. The majority
of bladder injuries (95%) occurred in repeat CD
when difficulties opening the peritoneal cavity or
during creation of the bladder flap over the uterine
lower segment. The most frequent damage is thatto
the bladder dome. Early recognition, surgical
appropriate sutures and the maintain of urinary
catheter for 10 days may resolve this damage

Ureteral damage andvesico-uterine fistula
may be repaired by a urology specialist.

Damage to the digestive tract: colon and
rectum

Very rare, due to postsurgical adhesions in
case of repeat CS or other laparotomies. Surgical
suture may require a surgeon.
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Wound complications: suppuration and
dehiscence

Since the introduction of systematic
intravenous prophylactic antibiotics
forCS administered preoperatively,there has beena
significant decreasein the incidence of wound
complications and infectious morbidity compared with
administration after cord clamp(15).

In a study of 585 pregnant patients with BMI
>45,Stamilio, et al found that maternal extreme obesity
is associated with a considerable increase in the
number of CD and post caesarean wound
complications (16). The accuracy of surgical
technique and the time of CD may influence
postpartum evolution.

Caesarean scar pregnancy and morbidly
adherence of the placenta

An increased number of placental
attachment disorders like Caesarean scar pregnancy
(early diagnosis), placenta accreta, increta and
percreta is due to the increased number of CS.
Management is complicated requiring a
multidisciplinary team: obstetrician, maternal fetal
specialist, gynaecology surgeon, andin most cases the
end result will be hysterectomy due to postpartum
haemorrhage and abnormal adherence of the
placenta. Some authors have proposed the first
trimester termination of pregnancy because of the
risk of loss of fertility if pregnancy continues (17).

Maternal thromboflebitis and
thromboembolism

Pregnant state and the caesarean section
increase the risk of thrombophlebitis, thrombosis, and
embolism. Rapid mobilisation and the use of heparine
and low-molecular-weight-heparin may prevent these
complications.

Maternal death

A confidential report of maternal death in the
United Kingdom from 1994-1996 found there were

3, 8maternal deathsper 100. 000 pregnancies, with
12, 8per 100.000 deliveries for CD. There were 18,2
deathsper 100.000 pregnancies inthecase of CD in
labour for obstetrical indication and no reported
maternal deaths for CD before labour (18).

Peritoneal and parietal adhesions

The reported incidence of adhesion
development after primary CD ranges from 46–
65%(19).   In addition to differences in size and
location (which likely influence clinical effects),
density of adhesions can vary greatly. In a
retrospective study of 542 women who had
undergone CD, Morales, et al found that the incidence
of any adhesions and severe adhesions was greater
among women who underwent repeat CD compared
with primary CD; and that the percentage of women
with adhesions increased with each subsequent
CD(20).

Complications of anesthesia

The risk of complications and maternal deaths
is high when CS is performed under general
anesthesia due to Mendelson syndrome and difficulty
intubating.  In the 80s the majority ofmaternal deaths
percase of CS were due to the complications of
general anesthesia.  The use of spinal and combined
spinal-epidural anesthesia is considered safe for CS.
But complete motor block and adequate anaesthesia
is limited in time and sometimes, in emergent situations
an IV drug may be administered. In a prospective
trial, Roofthooft, et al demonstrated that lowering the
spinal dose improves maternal haemodynamic
stability. Doses of intrathecal bupivacaine between 5
and 7 mg are sufficient to provide effective
anaesthesia(21).

Caesarean scar defect

Caesarean scar defect is associated with
pathological association and clinical symptoms:
prolonged menstruation, irregular genital bleeding, and
secondary infertility. Surgical repair is sometimes
necessary (22).

Maternal complications of caesarean surgery
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Abstract

Introduction. Perimenopause is a period frequently marked by abnormal uterine bleeding (abnormal
uterine bleeding, AUB) and the presence of endometrial cells on Babe’-Papanicolaou (BPN) or Pap-test
(Papanicolaou test) exfoliative cytology can be a sign of endometrial pathology.

Purpose of the study. In this study, the main concern was to establish the predictability of Pap-test for
endometrial changes in perimenopausal patients and also the comparison and confirmation of these changes
through endometrial aspiration biopsy.

Material and methods. Between 1 January 2013 and 31 December 2014 were followed a total of 60
patients, aged between 40 and 52 years, with a history of AUB and who have had BPN exfoliative cytology with
cytobrush, and also aspiration uterine biopsy followed by cytological and histopathological examination.

Results. The histopathological examination revealed no malignant endometrial change in the group aged
under 50 years (40 cases) as compared to 1 case of endometrial carcinoma in patients aged over 50 years. There was
a significant difference between the two groups on histopathological and cytological diagnosis, especially for
patients over 50 years with AUB in history, something that was not found in the group 40-50 years.

Conclusions. In perimenopause, in patients with AUB and Pap test positive for atypical endometrial cells
(atypical endometrial cells, EEA) or atypical glandular cells of endometrial origin (atypical glandular cells, AGC-
EM), the endometrial aspiration cytology is a useful, safe and easy method to perform for diagnosis.

The presence of AUB in patients between 40-50 years has a minor clinical significance. Contrary to this
conclusion, in patients over 50 years the AUB means at least one endometrial premalignant lesion, if not a neoplastic
change.

Rezumat: Rolul citologiei aspirative endometriale corelate cu PAP-test în diagnosticul
                 sângerărilor uterine anormale în perimenopauză

Introducere. Perimenopauza reprezintă o perioadă frecvent marcată de sângerări uterine anormale
(abnormal uterine bleeding, AUB), iar prezena celulelor endometriale pe citologia exfoliativă Babeş-Papanicolaou
(BPN) poate fi un indicator de patologie endometrială.

Scopul studiului. În acest studiu, principala preocupare a fost aceea de a stabili predictibilitatea, ca
metodă, a Pap-test pentru modificările endometriale la pacientele în perimenopauză şi, totodată, compararea şi
confirmarea acestor modificări prin biopsie aspirativă endometrială.

Material şi metodă. Între 1 ianuarie 2013 şi 31 decembrie 2014 s-au urmărit un număr de 60 de paciente,
cu vârsta cuprinsă între 40 şi 52 de ani, cu antecedente de AUB şi cărora li s-a efectuat citologie exfoliativă BPN cu
cytobrush, precum şi biopsie aspirativă uterină, urmată de examen citologic şi histopatologic.

Rezultate. La examinarea histopatologică nu s-a decelat nici o modificare malignă endometrială la grupul
<50 de ani (40 cazuri), comparativ cu 1 caz de carcinom endometrioid la pacientele >50 de ani. S-a constatat o
diferentă semnificativă între cele două grupuri în privinta diagnosticului histopatologic şi citologic, mai ales în
cazul pacientelor >50 de ani cu AUB în antecedente, aspect ce nu se regăseşte la grupul 40-50 de ani.

Concluzii. În perimenopauză, la pacientele cu AUB şi Pap-test (Papanicolaou test) pozitiv pentru celulele
endometriale atipice (atipical endometrial cells, AEM) sau pentru celulele glandulare atipice de origine endometrială
(atipical glandular cells, AGC-EM), citologia aspirativă endometrială este o metodă utilă, fără riscuri şi uşor de
realizat în vederea diagnosticului.
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Prezena AUB la pacientele între 40-50 de ani are o semnificatie clinică minoră. Contrar acestei concluzii,
la pacientele >50 de ani AUB semnifică cel putin o leziune endometrială premalignă, dacă nu chiar o modificare
neoplazică.

Cuvinte cheie: sângerare uterină anormală, citologie aspirativă endometrială, cancer endometrial,
celule endometriale, PAP-test.

INTRODUCTION

The abnormal uterine bleeding (AUB)
involves bleeding outside menstrual calendar or
excessive menstrual flow at the time of menstruation.
Dilation and curettage (D & C) was long considered
the “gold standard” for the diagnosis of endometrial
lesions.

The exfoliative cytology smear (BPN) is a
method for detecting precancerous lesions or cervical
cancer and is not found as a screening method for
endometrial abnormalities. The appearance, however,
of the endometrial cells on BPN smear, even with
benign aspect, must be noted and correlated with
clinical status and physical examination.

Some studies have indicated the need to
continue the investigations in the event of the
presence of the endometrial cells on Pap test
(Papanicolaou test), especially if patient’s age is
>50 years (1, 2, 3).

The Betsheda system (TBS), from 1991,
recommended the presence of endometrial cells on
Pap-test to be used as a marker for endometrioid
adenocarcinoma, or  precancerous lesions in
postmenopausal women (4).

For patients in perimenopause, the age of 40
years or more has been included since 2001 in TBS (5).

In terms of hindsight, this study aims to
determine the significance and usefulness of reporting
the presence of benign endometrial cells (BEC),
atypical endometrial cells (AEM) or atypical glandular
cells of endometrial origin (AGC-EM) in
perimenopausal patients with AUB (6).

MATERIALS AND METHODS

Over a period of two years (2013-2014) were
pursued a number of 60 patients who were

investigated by BPN exfoliative cytology. The patients
aged> 40 years in next 6 months have had an
endometrial aspiration biopsy (Pipelle probe).

The diagnosis of benign endometrial cells was
based on the presence of cell groups with small round
nuclei, difficult visible nucleoli, poorly defined and
reduced cytoplasm (4-B-7).

For the AEM or ACG-EM cytomorphological
diagnosis was considered the presence of the
following criteria:

- nuclei at least 2-fold increased compared
to those of the intermediate cells,

- small, visible nucleoli
- groups of glandular cells with vacuoles,

containing neutrophils.
Samples were taken with cytobrush, were

fixed in 95% ethanol and then Pap stained; the
material obtained by aspiration endometrial biopsy,
with Pipelle probe, was fixed in 10% formalin, and
then processed and stained with hematoxylin-eosin.
Finally, the cytological and histological aspects were
compared.

Statistical analysis
Cyto-histopathological correlations were

processed by tests of sensitivity, specificity, predictive
value of a positive test, predictive value of a negative
test, percentage of false positives and false negatives
results (7).

Fisher exact test was used to evaluate the
associations between categories of variables; p<0.05
value was considered significant and the level of 0.05
was considered significant (8, 9). Statistical analyzes
were performed using SAS system (SAS Inc., Cary,
NC, USA) (8).
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RESULTS

Since uterine aspiration biopsy can be used
for the diagnosis of a large variety of benign
endometrial lesions, this method can also be included
in the screening of endometrial cancer whose
incidence is increasing in the developed countries (10).

Most of the patients of this study presented
as abnormal uterine bleeding: menorrhagia (55%),
metrorrhagia (30%), amenorrhea followed by
metrorrhagia (10%), polymenorrhea (5%).

Patients undergoing endometrial aspiration
biopsy showed the following histopathological aspects:

- benign endometrium (proliferative, secretory,
atrophic ± inflammation, decidual reaction) - 49 cases

- hyperplasia - 10 cases
- adenocarcinoma - 1 case

The normal endometrium: included the
normal phases of the endometrial cycle, atrophy or
decidual reaction (Table I).

From the table I we can see that of the 60
cases, 49 were within the normal endometrial
appearance, 10 cases present hyperplasia and only 1
case adenocarcinoma, with small differences
regarding the amount of sufficient or insufficient for
histopathological interpretation.

Fig.1 Proliferative normal endometrium: glands with increased
proliferation, glands/stroma ratio preserved, without atypia.

In the 20 cases, the appearance of normal
proliferative endometrium was based on the presence
of cells with size, cytoplasm and nuclei without
pathological changes, glands/stroma ratio preserved,
without atypia (Figure 1).

12 cases showed endometrial secretory
transformation (Figure 2).

Fig. 2. Secretory endometrium, with sub- and supranuclear
clear cytoplasmic vacuoles, and tortuous glands.

10 cases were interpreted as atrophic
cytological aspect and inflammatory infiltrate (Fig. 3).

Fig. 3. Thin, atrophic endometrium, dilated glands with
flattened epithelium, fibrous stroma (Schweitzer
endometrium).

Table I. The relationship between cytological and histopathological examination.
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7 cases showed decidual reaction, with
polygonal cells, abundant eosinophilic cytoplasm
content, precise delimitation, large, central nucleus,
with prominent nucleoli.

Hyperplasia

From examined materials were obtained a
total of 10 cases of hyperplasia in the cytological
analysis, while histopathology added another 2 cases
initial considered benign cytologically (Figure 4).

Fig. 4. Endometriium with simple hyperplasia, prolifera-
tive phase of the glands, increased glands/stroma ration

Neoplasia (adenocarcinoma)

This aspect was identified both in cytological
and histopathological examinations, showing changes
meaning clusters of cells, cellular disorganization and
various sizes, nuclear changes, increased number of
nucleoli, and numerous atypical mitoses (Figure 5).

Fig. 5. Endometrioid adenocarcinoma: irregular glands,
tubular or papillary architecture, atypical cells.

From the statistical point of view, the
sensitivity and specificity of methods used for the
diagnosis of normal endometrium was >95%, for the
hyperplasia was >85%, and for the diagnosis of
neoplastic changes was >96% (Table II).

DISCUSSIONS

Pap test is not a common method for diagnosis
of AGC (atypical glandular cells), but the endometrial
aspiration cytology (EAC) can be considered as a
preliminary step in the diagnosis of patients with AUB,
bacause it is simple to perform, safe, and in inconclusive
cases can be repeated (11, 3).

However, it is difficult  to assert
morphopathologically the atypical glandular cells as
belonging to the cervix or endometrium (12).

The endocervix is lined by columnar cells
producing mucin, which have an eccentrically located
nucleus, with a texture of fine granular chromatin
and abundant vacuolated cytoplasm. The nucleoli are
poorly visible, but become very prominent in reactive
conditions, such as cervicitis. The endocervical cells
are often found in strips or groups rather than isolated.
When are arranged in strips, the cells have the
appearance of a fence; when grouped, they resemble
a honeycomb because of well defined cell limits and
uniform cellular arrangement. Rarely are identified
mitosis (13).

The presence of endometrial cells would not
have to raise the suspicion of cancer when cells are
otherwise normal in appearance. The tubal metaplasia
is a benign modification of the endocervical
epithelium, identified in approximately 30% of cone
biopsies and hysterectomy specimens (14).

Spontaneous exfoliated, the menstrual
endometrial cells are observed if the Pap sample is
obtained within the first 12 days of the menstrual cycle
(15). Exfoliated endometrial cells are most easily
recognized when they are arranged in spherical
groups. They are small, with a dark stained nucleus
and (usually) little cytoplasm; occasionally, they may
have clear cytoplasm, more abundant. The cell groups
have a scalloped shape, because of the slight
protrusion of individual cells. The apoptosis is
commonly found. The isolated endometrial cells are

The role of endometrial aspiration cytology correlated with PAP-test in the diagnosis of abnormal uterine bleeding in perimenopause
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also observed, but they are less obvious because of
their small size. Occasionally, the groups of
endometrial cells consist of an obvious double cell
population, with little, dark stromal cells (in center)
and larger glandular cells (around the edges).
However, most of the endometrial cell clusters do
not have this dual population. The cell groups may be
endometrial glandular cells, endometrial stromal cells,
or a mixture of both (16).

The presence of the endometrial cells after
the 12th day (“out of phase”) is associated with
endometriosis, endometrial polyps, and intrauterine
devices. At a young woman, the abnormal
desquamation is almost never due to endometrial
adenocarcinoma (17, 18). For this reason, the
endometrial cells must not be mentioned in the smear
for women younger than 40 years.

At a woman 40 years or older, the apparently
benign endometrial cells are reported due to low risk
of endometrial neoplasia. The differential diagnosis
of exfoliated endometrial cells includes: high-grade
intraepithelial lesion (HSIL), squamous cell
carcinoma, adenocarcinoma in situ (AIS) or small
cell carcinoma (13).

Other studies have shown also that reporting
benign endometrial cells in women aged between 40
and 50 years has a minor clinical importance, but is
significant for women aged over 50 years, regardless
of menopausal status. At women aged 40-50 years
were not detected malignant lesions on H&E stained
slides, compared with adenocarcinoma of
endometrioid type at women aged over 50 years with
cytological diagnosis of BEC. Similar results were
found in precancerous lesions, where the method
H&E revealed a significant difference between
women over 50 years, with the cytological diagnosis
of BEC and normal Pap-test. Therefore, it seems

that the reduction of the cut-off value of 50 years of
age in reporting the cytological diagnosis of BEC
would reduce the anxiety and the unnecessary
interventions, without reducing safety (9- B).

More than shown, despite the well-defined
cytomorphological criter ia, the neoplastic
intraepithelial lesions can not be excluded (19, 20,
21).  Since 2001, the Bethesda terminology
recommended to specify, whenever it’s possible, the
belonging of atypical glandular cells to the
endometrium or to the uterine cervix (5).

In our study, is supported the idea that Pap
test results with AEM or AGC-EM have a relative
specificity in predicting the endometrial pathology
(22). This comes from difficulty of cytopathologists,
even those with extensive experience, to differentiate
the AEM / AGC-EM cells from other cells (23).
Salomao et al., in a study of 49 cases detected in
Pap-test positive for AGC-EM, concluded that certain
criteria remain important indicators for endometrial
neoplasia (24). Zhou et al., in another study, focused
on the criteria of the presence of large nuclei with
nucleoli, as a marker for distinguishing between
normal, abnormal and neoplastic (25).

With respect to the method for cytological
diagnosis, various studies have been based on the
monitoring of patients with AEM/AGC-EM present
in Pap-test. The literature recommends the use in
such cases of both cytology in a liquid medium, for a
better concentration and cell interpretation issues, as
well as the usual Pap-test (24, 26, 27).

Other researches revealed that  the
endometrial aspiration cytology could not diagnose in
some cases the endometrial hyperplasia or decidual
reaction, due to the presence of inflammation, which
alters the cellular details, leading to confusion between
inflammatory processes and endometrial cancer (28).

Table II. Statistical evaluation of the correlation between cytological and histopathological examinations.
Renata Nicula
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However, in our study, the diagnostic accuracy was
over 90%, with the sensitivity and specificity for the
diagnosis of normal endometr ium >95%, of
hyperplasia >85%, and for the diagnosis of neoplastic
changes > 96%. The results are similar to those of
other studies (over 93% diagnostic accuracy,
sensitivity 92%, specificity 95%) (29).

From the clinical point of view, there are
many advantages of using the aspiration cytology with
Pipelle probe. Obtaining endometrial samples with
Pipelle probe does not require general anesthesia
because of its flexibility, the patients experienced no
discomfort and the acceptability for aspiration with
Pipelle curette was 98%. The results in case of
endometrial samples obtained by aspiration with
Pipelle probe are comparable to D&C and Pipelle
produced significantly less pain than D&C (30).
Similarly, also the endometrial sampling using
cytobrush is a safe procedure, accurate, cost-
effective, which avoids general anesthesia and
presents a high sensitivity and specificity for detecting
endometrial hyperplasia and endometrial carcinoma.
The method can be used as a complementary
diagnostic tool, when hysteroscopic biopsies or other
endometrial sampling procedures are undesirable or
not available (31).

AUB is one of the most common and
debilitating menstrual problems and remained one of
the most common indications for hysterectomy in
developing countries. The histopathological spectrum
in patients with AUB is quite variable, depending on
age. Age has been associated with more progressive
lesions in patients in peri- and post-menopause, such
as endometr ial hyperplasia, and endometrial
carcinoma (32).

In the diagnosis of AUB, the histopathological
evaluation of the endometrial samples plays an
important role. The endometrial evaluation is
recommended especially in peri- and postmenopausal
women presenting AUB, in order to exclude the
possibility of any preneoplastic conditions or
malignancies (33). In cases of patients presenting
AUB, Helmalatha et al. (3) using an aspiration
cannula (Karmmans type) studied comparatively the
cytological and histopathological aspects. The

comparison showed that the diagnostic accuracy was
higher for the aspiration cytology method (7).

Also, the presence of AUB has important
clinical implications, the more so if it occurs
simultaneously with AEM / AGC-EM in Pap-test;
this aspect increases the risk of preneoplastic /
neoplastic diseases (endometrial hyperplasia or
adenocarcinoma). The clinicians should be alert when
a patient with AEM / AGC-EM in Pap test presents
with abnormal vaginal bleeding.

The results of other studies (8) have also led
to the conclusion that further investigation of patients
with AEM / AGC-EM in Pap test which present
abnormal uterine bleeding is necessary, especially
through endometrial biopsy as soon as possible.

CONCLUSIONS

The data obtained lead to the conclusion that
endometrial aspiration cytology is a useful and
minimally invasive procedure, but the key role is
owned by the cytologist’s expertise.

This method can eliminate the classic
curettage in patients who have no reason to suspect
an endometrial neoplasia, which have negative Pap
test and still present AUB.

Also, the anesthesia and its risks, especially
for patients with associated pathology, are thus
eliminated.

The combination Pap-test positive for AEM
or AGC-EM in patients with AUB compels the
clinician to a careful supervision.
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Abstract

Introduction: Perinatal asphyxia is a rare obstetrical complication but can lead to potential serious
neurological consequences. A newly described laboratory model for inducing asphyxia uses rat pups in postnatal
day 6 exposed for 60 minutes to a gas mixture of 9% oxygen and 20% carbon dioxide. In this study we describe the
acute behavioural and biochemical consequences tested by values of serum protein S100) and long term behavioural
changes after using this asphyxia model in rats.

Materials and methods: We used 41 Wistar rat pups, 24 exposed to asphyxia according to the model
described and 18 kept in room air for 60 minutes. We recorded and analysed the moments of loss of righting reflex
(LRR) in the 2 hours post exposure. In postnatal day 7 blood was collected for serum protein S100, a marker of
neurological injury. In the fourth postnatal week two behaviour tests (Open Field test and Elevated Plus Maze) were
performed to evaluate anxiety trait and exploring capacity of the two animal groups.

Results:  The LRR moments and the values of S100 protein were significantly increased in the asphyxia
group as compared to control. Long term behaviour tested by the two paradigms was not different between the
groups. The only parameter that was significantly modified was the immobility time, higher in the group exposed to
asphyxia.

Conclusion: Use of this model of asphyxia produces acute biochemical and behavioural effects. Research
is needed to describe the histological alteration and long term consequences of exposing animals to this model.
rat, perinatal asphyxia, S100 protein, Open-Field Test, Elevated Plus Maze

Rezumat: Evaluarea consecinţelor biochimice şi comportamentale pe termen scurt şi
                 lung la şobolan după expunerea la un model de asfixie perinatală

Introducere: Asfixia perinatală este un eveniment rar dar cu consecinţe neurologice potenţial severe.
Modelele de laborator care utilizează asfixia permit întelegerea fiziopatologiei şi testarea substanţelor cu potenţial
terapeutic. Un model de laborator recent publicat propune expunerea puilor de şobolan în ziua a 6-a postnatală
timp de 60 de minute la 9% oxigen şi 20% dioxid de carbon. In acest studiu, ne-am propus să caracterizăm modificările
biochimice imediate (determinarea valorilor proteinei S100) induse de expunerea la acest model şi consecinţele
comportamentale la distanţă.

Materialeşi metode:  Puii de şobolan Wistar în ziua a 6-a postnatală au fost supuşi fie la asfixie conform
modelului amintit (N=24) fie la aer atmosferic (N=18). In următoarele două ore post-expunere am cuantificat, la
cele două grupuri, momentele de pierdere a echilibrului, echivalentul comportamental al convulsiilor la această
vârstă. In ziua a 7-a postanatală am sacrificat o parte din puii din cele două loturi pentru dozarea proteinei S100,
marker biochimic cunoscut al leziunilor neurologice. Între zilele 22 şi 30 postnatal am efectuat teste comportamentale
(Open Field Test şi Elevated Plus Maze) pentru a evalua consecintele expunerii la asfixie la acest moment.

Rezultate:Momentele de pierderea echilibrului au fost semnificativ mai multe după expunerea la asfixie.
Valorile proteinei S100 au fost semnificativ mai crescute în lotul supus la asfixie. La testele comportamentale
efectuate la aproximativ 3 săptămâni post-expunere nu s-au observat diferente semnificative între grupuri. Singurul
parametru semnificativ diferit a fost procentul de imobiltate, mai ridicat la animalele expuse la asfixie.
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Short and long term evaluation of biochemical and behavioral consequences in rat after exposure to an experimental
model of perinatal asphyxia

Concluzii:Expunerea la asfixie prin acest model induce modificări acute semnificative atât comportamentale
cât şi biochimice. Pe termen mai lung însă, animalele nu au comportament diferit la testele de laborator care
evaluează anxietate şi capacitatea de explorare.

Cuvinte cheie: şobolan, asfixie perinatală, proteina S100, Open-Field Test, Elevated Plus Maze

INTRODUCTION

Perinatal asphyxia complicates one in 1,000
births and can produce a  large variety of
manifestations, such as transient metabolic imbalance
with no significant long term outcomes, or severe
hypoxic-ischemic encephalopathy, associated with
neurological impairment.1 Asphyxia involves an
altered gas exchange in the placenta, as well as the
presence of foetal hypoxia and hypercabia. Severe
and lengthy hypoxia may lead to ischemia (tissual
perfusion alteration associated with a lower supply
of nutrients that are indispensable for cellular function
and local accumulation of anaerobic metabolism
products such as lactic acid). The asphyxia-induced
degree of impairment depends on the severity, duration
as well as on the timing of the asphyxia episode during
pregnancy, on the neurons’ specific vulnerability, on
the presence of endogenous defence mechanisms and
on the possible existence of secondary, post-asphyxia
lesions that can worsen the initial prognostic (cerebral
oedema, hemorrhage, intracerebral pressure increase,
convulsions).2 The degree of lesions extension is
especially assessed by imagistic examination, but
cerebral injury markers, such as S100 protein, could
also give some orientation as to the lesions’ severity.
S100 protein is an early marker of cerebral lesions
both in humans3 and in animal models, since an
increased level of this protein reflects glial activation
and astrocytic inflammatory reaction following
cerebral injury.4 S100 protein is used as a prognostic
marker of hypoxic-ischemic lesion both in adults and
in neonates.5 In laboratory animals (rat, pig), serum
S100 protein level is significantly higher following

cerebral lesions of the hypoxic-ischemic type or
following convulsive episodes.6,7,8

In this study we used a relatively new model
of inducing perinatal asphyxia, proposed by Kaila and
collaborators.9

 This model is less invasive than the model
frequently used in literature initially described by Rice
and Vanucci.10 Our purpose has been to characterize
the immediate biochemical changes (determination
of S100 protein values) induced by exposure to this
model of asphyxia and the remote behavioural
consequences.

MATERIALS AND METHODS

We used 41 baby rats in their day 6 of
postnatal life (23 animals in the asphyxia-exposed
group and 18 animals in the control group, maintained
in atmospheric air, but subject to the same
experimental protocol) raised alongside their mothers,
in a 12-hour sleep-wake cycle and under a relative
temperature of 23ş C, separated from their mothers
only during the experiments. The research was
approved by the Ethics Committee of the “Carol
Davila” University of Medicine and Pharmacy.

Asphyxia and Video Recording

The experimental group (hereinafter referred
to as ASPHYXIA group) was exposed for 60 minutes
to a gaseous mixture consisting of 9% oxygen and
20% carbon dioxide, with adjusted partial gas
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pressures (Linde Gas, Romania), in an air-tight
chamber equipped with a supply duct connected to a
gas cylinder and an exhaust duct to ensure normal
gas pressure within the box. The hypoxia chamber is
placed on a thermal pad meant to maintain a constant
temperature of 37ş C of the surface in contact with
the baby rats. The control group (hereinafter referred
to as  CONTROL group) was kept, for 60 minutes,
in atmospheric air in a similar, but open chamber, on
a surface maintained at 37ş C by means of a thermal
pad. Immediately after the end of exposure, the
ASPHYXIA group was re-exposed to atmospheric
air. Both groups were video-recorded for an interval
of 2 hours after exposure to asphyxia/atmospheric
air in order to evaluate moments of loss of righting
reflex (LRR), the behavioural equivalents of
convulsions at this age. The duration of the
experiment, therefore the separation of the babies
from their mothers, did not exceed three and a half
hours in total.

Blood Harvesting and S100 Protein
Dosing

Approximately 18 hours after the experiment,
during the postnatal day 7 (P7), seven animals in the
ASPHYXIA group and five animals in the CONTROL
group were sacrificed by decapitation for blood
harvesting. Approximately 3 ml of blood were
harvested from every animal, in vials containing no
anticoagulant but containing separation jelly, in order
to assess S100 protein concentration
(electrochemoluminescence method, using ECLIA
technology with an Eclesys kit, Roche,  Synevo
Laboratories).

Behavioural Tests (Open Field Test and
Elevated Plus Maze)

The remaining animals were raised with their
mothers until postnatal day 21, when they were
separated by sex. Between postnatal days 22 and
30, male animals were subjected to behavioural tests.
We have used two known behavioural tests - Open
Field Test (OFT) and Elevated Plus Maze- in order
to assess the long term behavioural consequences

for the asphyxia model. The Open Field Test is used
in order to investigate the locomotor behaviour of the
rat and the animal’s willingness to explore. The
Elevated Plus Maze is a behavioural test frequently
used in animal studies in mice and rats to assess
anxiety in animals.11 Animals are placed in the testing
apparatus and their activity during the experiments
(10 minutes for every animal) is recorded, stored and
automatically processed using the EthoVision, Noldus
system. In OFT, the parameters monitored were: time
spent on periphery, time spent in the centre, time until
entering the central area, distance covered in every
area, percentage of time while animals are immobile
/ mobile. In EPM, the parameters monitored were:
time spent in the centre, time spent in the open and
the closed arms, frequency of entries in the centre,
in the open and the closed arms, latency of entry in
every area, average walking speed and total distance
covered. Six animals in the ASPHYXIA group were
analyzed for OFT, as compared to eight animals also
analyzed for OFT in the CONTROL group. Similarly,
seven  animals were analyzed for EPM in the
ASPHYXIA group, while eleven animals were
analyzed for EPM in the CONTROL group. Four
animals (3 in the CONTROL group and 1 in the
ASPHYXIA group) were subjected to EPM but not
to OFT as well.

RESULTS

No animal died spontaneously during the
experiments. The results were interpreted by means
of Excel (Microsoft Office, 2008) and are mostly
rendered as average and standard deviation.

Weighing

All animals were weighed before every
experiment. Weights were similar and no difference
in body weight was noticed between the group
exposed to asphyxia and the control group either
initially or later, after day 21, which suggests growth
of these animals was not significantly influenced by
the asphyxia episode. Table 1 shows the average
weights by age in both groups.
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Moments of Loss of Righting Reflex
(LRR)

Following exposure to asphyxia/atmospheric
air for an interval of 60 minutes on postnatal day 6,
animals were recorded for 2 hours in atmospheric
air and incidents of loss of righting reflex (LRR),
proven equivalent of convulsions, were analyzed.9 The
recording was subsequently divided into one-minute
intervals (120 intervals) and every baby rat was
monitored. The occurrence of a LRR event was
assigned a score of 1 in every animal. Not more than
one LRR event per minute per animal was quantified.
We counted the total number of LRR events per
minute in all baby rats and represented that as LRR/
baby rat. We monitored 23 animals in the ASPHYXIA
group and 18 animals in the CONTROL group. The
incidence of loss of righting reflex is significantly
higher in the ASPHYXIA group (an average of 15.7
LRR/baby rat during the 120 minutes) compared to
the CONTROL group (only 3.3 LRR/baby rat).

These data suggest that exposure to asphyxia
for 60 minutes followed by sudden re-exposure to
atmospheric concentration of gases generates
significantly more moments of loss of righting reflex.
Results of video recordings are shown in Figure 1.

S100 protein

Levels of S100 protein, a known marker of
cerebral lesions, in animals exposed to ASPHYXIA
were significantly higher compared to the CONTROL
group (18.89 micrograms/mL versus 13.56
micrograms/mL, p<0.05) (Fig. 2). The asphyxia
episode is likely to result in neurons and glia
impairment expressing larger amounts of S100 protein
in the serum of animals exposed. This is the first study
pointing to the existence of biochemical changes
suggestive of cerebral lesions following exposure to
this model of perinatal asphyxia.

Table 1.  Animals average weight at various ages, by group

 g- grammes; P6, 7, 21, 30 – postnatal days 6, 7, 21 and30

Figure 1 Loss of righting reflex events (LRR) in the two groups during 120 minutes of video recording following
asphyxia.

Short and long term evaluation of biochemical and behavioral consequences in rat after exposure to an experimental
model of perinatal asphyxia
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Behavioural Tests
Behavioural tests (Open Field Test and

Elevated Plus Maze) were performed between days
22 and 30 in order to avoid exposing the animals to
two tests on the same day. Results are shown in tables

2 and 3. In the case of OFT the only parameter that
was significantly different between the two groups
was the immobility rate, which was higher in the
ASPHYXIA group (Fig. 3).

Figure 2 S100 protein values in the two groups on postnatal day 7.
 * - statistically significant (p<0.05)

Table 2 Parameters monitored in the Open Field Test (values are rendered as averages and standard deviation)

Figure 3 OFT immobility rates in the two groups between postnatal days 22 and 30.

Anca Maria Panaitescu



      130     Obstetrica }i Ginecologia

Discussion

The purpose of our study was to characterize
the consequences of a new animal model of perinatal
asphyxia in rats on postnatal day 6 following exposure
to 9% oxygen and 20% carbon dioxide for 60
minutes. We studied the consequences of acute
exposure to asphyxia in this model by assessing LRR
(loss of righting reflex, the behavioural equivalent of
convulsive seizures in animals of that age) as well as
by biochemical assessment i.e. concentration of
serum S100 protein. We noticed major changes after
exposure to asphyxia, in the acute interval
(immediately after asphyxia and during the first 24
hours). During asphyxia animals rapidly adopt an
immobility posture, respiratory frequency increases
and they change colour, turning to violaceous. These
characteristics are maintained throughout the
asphyxia episode. In the two hours following asphyxia,
once re-exposed to atmospheric air and resuming
spontaneous mobility, asphyxiated animals have a
significantly increased frequency of loss of righting
reflex moments (on average 15.7 LRR/baby rat in
the 120 minutes of video recording, versus only 3.3
LRR/baby rat in controls). Animals frequently lose

the quadrupedal posture and resume it with difficulty,
they have head shaking and ear scrubbing
movements. This suggests that exposure to asphyxia
(9% oxygen and 20% carbon dioxide) for 60 minutes,
followed by return to atmospheric air causes the
equivalent of convulsive seizures and reveals neuronal
vulnerability. LRR incidence is maximal during the
first 60 minutes after discontinuation of asphyxia. In
their article proposing this model of asphyxia9 , Helmey
and collab. explain the occurrence of LRR moments
after exposure to asphyxia under the same conditions
as those in our study, by the action of carbon dioxide
on cerebral pH.  The accumulation of carbon dioxide
during asphyxia results in metabolic acidosis (an
important biochemical criterion in defining asphyxia).
Acidosis normally acts as an inhibitor of neuronal
activity. After discontinuation of the asphyxia episode,
once exposure to atmospheric air is resumed, carbon
dioxide concentration drops abruptly, metabolic and
cerebral alkalosis sets in and this seems to be the
cause of convulsions manifested as LRR. Helmy and
collab. demonstrate in their study that the gradual
return to atmospheric carbon dioxide concentration

Table 3 Parameters monitored in the Elevated Plus Maze (values are rendered as averages and standard deviation);

Figure 4 Time spent in the closed, respectively open arms and in the centre in EPM was similar in the two groups

Short and long term evaluation of biochemical and behavioral consequences in rat after exposure to an experimental
model of perinatal asphyxia
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(controlled reduction of exposure to CO2 - first 10%
then 5% and only finally to atmospheric air) triggers
significantly fewer moments of LRR, following
asphyxia. Their supposition is that the gradual
alkalization of the brain could be a protective
mechanism against the post-asphyxia convulsive
seizures. They also propose that, in addition to
avoiding exposure to 100% oxygen air in the neonatal
intensive care units for neonates affected by asphyxia
at birth, a gradual reduction of serum carbon dioxide
concentration should be performed, by letting in air
with gradually lower concentrations of carbon dioxide,
to the point where normal values are resumed.

In our study we demonstrated that, once
exposed to atmospheric air, animals exposed to
asphyxia on postnatal day 6 suffer significantly more
events of LRR type as compared to control animals.
These results are consistent with those described in
literature. We wondered whether asphyxia under this
model can cause neuronal and/or glial impairment
detectable by biochemical methods. To our
knowledge, this is the first study proposing to assess
the biochemical consequences of exposure to this
model of asphyxia. We used S100 protein, a marker
frequently employed to assess neuronal and glial
impairment. We harvested the animals’ blood after
approximately 18 hours since the exposure to
asphyxia/control. According to studies published so
far, the level of serum S100 protein is significantly
elevated following cerebral lesions of the hypoxic-
ischemic type, or following episodes of convulsions.
Similarly, the S100 protein serum level was
significantly elevated in the asphyxia- exposed group
in our experiment, as compared to the control group.
This result can demonstrate there is neuronal and/or
glial activation with release of S100 protein after
exposure to asphyxia in this model, noticeable after
approximately 18 hours since the acutemoment.
Therefore, exposure to asphyxia in this model has
biochemical consequences that maintain for at least
18 hours. In our study we measured the total value
of the S100 protein (both components, α and β). The
S100 protein is a dimeric protein made up of an á
chain and a â chain. The S100 protein sub-types
containing subunit â originate in the brain, while the
sub-type containing only the á chain can originate in

other tissues too, but the percentage of S100 protein
subunits of extra-cerebral origin is probably negligible
compared to that of cerebral origin subunits in the
animals subjected to the experiment.

The presented data suggest that exposure to
asphyxia in this model produces acute consequences
(LRR increase, increase of S100 protein levels), but
we wondered whether asphyxia-induced neuronal
vulnerability is preserved for the long term and
whether it has neurological and behavioural
consequences in these animals.  Therefore we
assessed growth in these animals by a series of weight
determinations and we noticed no significant
difference between the groups. Baby rats exposed
to asphyxia were readily accepted back by their
mothers following exposure and no obvious
neurological impairment was noticed in their group.
In order to assess potential consequences for the
animals’ behaviour after a lapse of time from the
asphyxia episode, we subjected them to two
frequently used laboratory paradigms: Open Field Test
and Elevated Plus Maze. Those experiments were
performed between days 22 and 30 in male rats (after
separation by sex). The results were remarkably
similar in the CONTROL group and the ASPHYXIA
group both for both OFT and EPM. The parameters
studied were not significantly different in the two
groups. The only parameter that was significantly
different was the immobility time in OFT, which was
longer in the ASPHYXIA group (74% versus 66%
in the CONTROL group, p<0.05). Our results suggest
that changes induced by asphyxia on postnatal day 6
according to this model do not produce such a severe
neuronal impairment as to alter the animals’ behaviour
in these tests. It is possible for the tests not to be
sensitive enough to detect subtle changes in behaviour
that exposure to asphyxia on day P6 might initiate. It
is also possible for transient exposure to asphyxia on
day P6, according to the model used, to produce no
significant long term cerebral changes in rats.

CONCLUSIONS

Our study demonstrates that asphyxia by this
model produces acute biochemical and behavioural
changes. Asphyxia may induce convulsions and these

Anca Maria Panaitescu
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associate with cerebral impairment as demonstrated
by the changes in S100 protein values. In the long
run however, no severe behavioural or neurological
impairment can be noticed after exposure to 60
minutes of asphyxia, as indicated by the laboratory
tests used in our study (OFT, EPM). One can thus
conclude that this model of perinatal asphyxia can be
used in evaluating especially the acute consequences
of asphyxia. This model enables direct testing of the
effectiveness of substances having neuroprotecting
or anticonvulsive potential, such as oxytocin or
sevoflurane, by assessing LRR changes and serum
concentration of the S100 protein. Histological studies
are necessary in order to better understand the lesions
produced by this model, alongside a long term
assessment by means of more sensitive behavioural,
imaging or electrophysiological methods.

Study supported through the “Young
Researchers” Project, No 21807/21.09.2012
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Abstract

Introduction:  The number of ovarian cysts diagnosed during pregnancy has increased, as the routine use
of ultrasound has increased. Asymptomatic physiological cysts diagnosed by ultrasound in the first trimester of
pregnancy may disappear spontaneously.  Surgical management of ovarian cysts are indicated when malignant
ovarian cancer is present or in the case of adnexal torsion.

Materials and method:  The aim of this paper is to present the surgical management of ovarian cysts during
pregnancy, when indicated. A rare case of an ovarian torsion of adnexa is presented, where a benign cyst of 60 mm
has occurred during the first trimester of pregnancy.  A detorsion of the adnexa and a cystectomy were performed
under general anesthesia by laparotomy. A healthy baby boy of 3200 grams was born at term.
We conclude that surgical management of ovarian complications or malignant cysts is safe during pregnancy.  In
addition, surgery by laparotomy or laparoscopy under general anesthesia may be safe during pregnancy. An
experienced multidisciplinary team and a short operatory time may need to be considered.

Rezumat :  Tratamentul chirurgical al chistului ovarian in timpul sarcinii

Introducere : Folosirea de rutina a ecografiei in sarcina a determinat diagnosticarea unui numar mai mare
de chisturi ovariene. Chisturile fiziologice asimptomatice din primul trimestru de sarcina pot disparea spontan. Se
indica un tratament chirurgical al chisturilor ovariene doar in caz de cancer ovarian sau torsiune de anexa.

Material si metode : Scopul acestui articol este sa prezinte tratamentul chirurgical efectuat in timpul
sarcinii . Prezentam un caz rar de torsiune de anexa in jurul unui chist ovarian de 60 mm in primul trimestru de
sarcina la care s-a practicat detorsionarea anexei si chistectomie ovariana prin laparotomie , sub anestezie generala.
Pacienta a nascut la termen un fat masculine de 3200 de grame , clinic sanatos.

In concluzie, tratamentul chirurgical al chisturilor ovariene complicate sau maligne se poate face in
siguranta in timpul sarcinii, prin laparotomie au laparoscopie cu anestezie generala, de catre o echipa
multidisciplinara cu experienta , astfel incit timpul operator sa fie cit mai scurt.

Cuvinte cheie : chirurgie, sarcina, torsiunea de anexa, chist ovarian, chist ovarian complicat,
laparoscopie.

INTRODUCTION

The number of ovarian cysts diagnosed
during pregnancy has increased, as the routine use
of ultrasound has increased. The incidence of adnexal
masses in pregnancy ranges from 1 in 81 to 1 in 8000
pregnancies (1); with most of them being

asymptomatic physiological cysts. Ovarian cancer
associated pregnancy is rare: only 3 to 6% of ovarian
cysts are malignant tumours (2). However, the real
incidence of complicated cysts during pregnancy can
not be estimated.  Large cysts that persist into the
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Surgical management of ovarian cysts during pregnancy

second trimester are at risk of rupture or adnexal
torsion.

The majority of simple asymptomatic cysts
diagnosed in pregnancy are likely to resolve
themselves, without complication or surgical
intervention. Some studies have suggested surgical
management for malignancy, torsion tumour, massive
haemorrhage with hemorrhagic shock, or obstruction
of labour (3).

Surgery during pregnancy is now accepted.
Some studies have reported that between 0.75% -
2% of pregnant women will have surgery, unrelated
to the delivery, during pregnancy: 45%  in the first
trimester,  35% in the second trimester and 23% in
the third trimester of pregnancy(4,5). Jenkins, et al
found 8000 cases of emergent surgery during
pregnancy, most frequently for appendectomies and
cholecystectomies (6). A case of adnexal torsion,
hemorrhagic shock or malignant tumour may indicate
the surgery.

The aim of this paper is to present the surgical
management of ovarian cysts during pregnancy, when
indicated. A very rare case of an ovarian torsion is
presented during the first trimester of pregnancy and
its conservatory surgical management.

CASE REPORT

A 32-year-old pregnant woman, gravida I
para I with spontaneous pregnancy, was referred at
9 weeks of pregnancy to the emergency room with
acute-onset uncontrollable abdominal pain, vomiting
and agitation. The pain had been occurring for 2 hours
and was described as being very hard with antalgic
positioning. Her abdominal examination was
significant for rebound and guarding. She was afebrile
and hemodynamically stable, with tachycardia and
elevated blood pressure.  An ultrasound performed
in an emergency room had diagnosed a pregnancy
of 9 weeks of gestation and a right ovarian cyst of 6
cm: unilocular, simple, anechoic and with minimal free
fluid in the cul-de-sac Douglas(figure 1) . The addition
of colour Doppler analysis demonstrated an absence
of vascular flow and dilated fallopian tube and a
suspected adnexal torsion. An emergent laparotomy
was performed and a right adnexal torsion was found

Fig. 1 : Ovarian Cyst in pregnancy and adnexal torsion

with a right ovarian cyst of 6 cm. A detorsion of
adnexa and a cystectomy were performed under
general anaesthesia. The patients was discharged
from hospital after 3 days.

At 38 weeks of gestation a healthy 3200
grams male infant was delivered; Apgar scores at 1
and 5 min were 10 and 10, respectively. The
histopathological result of the cyst was a luteal cyst.

DISCUSSION

Surgical management of ovarian cysts during
pregnancy is indicated in cases of complications or
malignancy. The pregnant patient in the second and
third trimester of pregnancy is a high risk patient for
anaesthetic and surgery. The best time to perform
surgery in pregnancy is during the second trimester.
The Amant and ESGO task force “Cancer in
pregnancy” demonstrated the safety of standard
anaesthetic procedures and surgery in cases where
surgery cannot be avoided or postponed after birth
(7).

Adnexal torsion is one of a  few
gynaecological surgical emergencies, even in
pregnancy. The rate of adnexal torsion in pregnancy
is 1% to 14 % (8). Delay in treatment can be
responsible for loss of the ovary, peritonitis, and even
death. Conservatory management with detorsion with
kystectomy is the optimal and correct treatment. It
was previously thought that untwisting the torsed
adnexa may result in vascular emboli but this can
been proven as untrue. In a study of the use of



Obstetrica }i Ginecologia   135

Anca Angela Simionescu

magnetic resonance findings in the viable adnexa after
torsion, Ghossain , et al demonstrated a similar
pulmonary emboli risk of 0.2% for the cases with
and without untwisting the adnexa and
oophorectomy(9).

Use of anaesthesia and surgery during
pregnancy for non-obstetrical reasons is controversial,
due to the potential immediate or delayed adverse
effects on the foetus. Major physiological changes
occur in the cardiovascular, hemodynamic, respiratory
and renal system, and anatomical changes take place
with the growth in size of the uterus. The increased
of the body mass index may determine whether there
will be a number of difficulties intubating in cases of
general anaesthesia: a physiological
hipercoagulopathy characterized by the pregnant
patient. Additionally, the pregnancy is a state with
high risk of thromboembolic events. A stable maternal
condition is a guarantee for fetal well-being.

Many studies reported the increased risk of
miscarriage, intrauterine growth restriction and
premature birth when surgery and anaesthesia were
performed during pregnancy (6,7 ).

In the meantime, the safety of surgical
intervention during pregnancy has been accepted (10)
, but a correct evaluation of whether surgery is
indicated must be establish by the characterization
of the ovarian cysts.The malignant or benignant
ultrasonographic signs of ovarian cysts are classified
using International Ovarian Tumor Analysis (11)
.When indicated, an experienced multidisciplinary
team and a short operatory time may be considered,
which includes foetal monitoring.

For complicated or malignant ovarian cysts,
surgery is the essential form of treatment. Every
surgical procedure in the second and third trimester
should be performed in “the left lateral tilt” position
to avoid vena cava compression and Mendelson
aspiration due to gastroesophageal reflux.

Maintenance of a good temperature and
hemodynamic stability are very important. Surgical
procedures may be done by laparotomy and
laparoscopy (classical or single port laparoscopy (12).

The first laparoscopy in pregnancy was
reported by Weber in 1991(13).The Society of
American Gastrointestinal and Endoscopic Surgery

authorise laparoscopy in pregnancy during every term
of pregnancy(14) . The ESGO experts in pregnancy
and cancer have recommended laparoscopy between
13-22 weeks of pregnancy (7).  The
pneumoperitoneum must attain a maximum of 10 to
13 mm Hg; preferably with an open introduction of
the umbilical trocard. Antitromboprophylaxis with low-
molecular weight heparin is mostly recommended in
cases of surgery during pregnancy.

We conclude that surgical management of
complicated or malignant ovarian cysts is safe during
pregnancy.  Surgery by laparotomy or laparoscopy
under general anaesthesia may be safe during
pregnancy; if possible, by delaying surgery until after
the first trimester of pregnancy. An experienced
multidisciplinary team and a short operatory time may
be considered with the appropriate management of a
pregnancy.
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Abstract

Cervical cancer still represents an important health problem worldwide with a high capacity of developing
local recurrences or distant metastases even if initially a radical treatment had been applied. We present the case of
a 53 year old patient who was previously diagnosed for stage IIIB cervical cancer; at that moment neoadjuvant
radiation therapy followed by total radical hysterectomy with bilateral adnexectomy, pelvic and para-aortic lymph
node dissection was performed. One year and a half after surgery the patient presented for pelvic pain and haematuria.
Preoperative examination revealed the presence of a recurrent pelvic tumor invading the posterior wall of the
urinary bladder and the anterior rectal wall, so a total exenteration was performed with good results.

Rezumat: Exenteratie pelvină totală pentru recidivă pelvină aasociată cu hematurie după
                 neoplasm de col uterin operat – prezentare de caz

Neoplasmul de col uterin încă reprezintă o problemă de sănătate importantă globală, cu o mare capacitate
de dezvoltare a recidivelor locale sau a metastazelor la distantă chiar dacă initial s-a aplicat un tratament radical.
Prezentăm cazul unei pacieni de 53 ani care fusese initial diagnosticată cu neoplasm de col uterin stadiul IIIB; la
acel moment s-a efectuat iradiere neo-adjuvantă urmată de histerectomie totală radicală cu anexectomie bilaterală,
limfodisectie pelvină şi para-aortică. La un an şi jumătate după rezecie pacienta s-a prezentat pentru dureri pelvine
însotite de hematuria. Evaluarea preoperatorie a arătat prezena unei recidive pelvine ce invada peretele posterior
al vezicii urinare  şi peretele anterior rectal, motiv pentru care s-a practicat exenteratie totală, cu rezultate favorabile.

Cuvinte cheie: neoplasm de col uterin, recidivă locală, exenteratie pelvină, hematurie

INTRODUCTION

Cervical cancer still represents an important
global health problem, being responsible for a high
number of deaths worldwide (1). Although radical
treatment is applied at the moment of diagnosis,
cervical cancer has a high capacity of developing
recurrences; the main patterns of spread are via
lymphatic route – which is responsible for the
appearance of pelvic and para-aortic lymph node

metastases and hematogenous route - responsible for
the appearance of distant metastases in organs such
as lung, nervous system or even liver. Another
important mechanism implicated in the apparition of
recurrence is the development of pelvic recurrences,
which usually will invade the surrounding viscera.
Patients diagnosed with pelvic recurrences experience
debilitating syndromes such as pelvic pain, urinary or
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digestive fistulas, haematuria or lower extremity
swelling, especially due to the local tumor invasion
(2,3). In these cases an aggressive surgical approach
is needed in order to obtain a good local control of
the disease.

CASE REPORT

A 53 year old patient was previously
diagnosed with a stage IIIB cervical cancer; the
biopsy revealed the presence of a poorly differentiated
squamous cell carcinoma so the patient was addressed
to the Oncology Clinic where neo-adjuvant radiation
therapy was performed. One month after ending the
neo-adjuvant treatment she was submitted to surgery
and a total radical hysterectomy with bilateral
adnexectomy, pelvic and para-aortic lymph node
dissection was performed. The histopathological
examination confirmed the presence of a poorly
differentiated squamous cell carcinoma of the cervix,
with pelvic positive lymph nodes; none of the para-
aortic lymph nodes were invaded. One year and a
half after resection the patient presented for pelvic
pain associated with haematuria. Preoperative pelvic
MRI revealed the presence of a recurrent tumor
measuring 6/8/5 cm invading both the urinary bladder
and the anterior wall of the rectum while the

Picture 1: the final aspect after resection of the pelvic
recurrence invading the rectum and the urinary bladder

cystoscopy showed the urinary bladder mucosa
presenting an extrinsic tumoral invasion. A total pelvic
exenteration (Pictures 1,2) was performed; the two
ureters were exteriorized by a right sided end bilateral
urostomy while the left colon was exteriorized by a
left side terminal colostomy. During the early
postoperative course the patient developed a sub-
occlusive syndrome which was remitted under
conservative treatment. At a one year follow up she
is free of any recurrent disease.

DISCUSSIONS

It has been demonstrated that up to 20% of
patients diagnosed with early stage cervical cancer
and 70% of cases diagnosed in an advanced stage of
the disease will develop recurrences at a certain
moment (4). Almost half of these patients will develop
pelvic recurrences classified as central or pelvic side
wall disease. While central pelvic recurrent disease
represents a homogenous entity which is usually
developed at the level of the vaginal cuff and might
secondarily involve the lateral pelvic wall, pelvic side
wall disease is rather a heterogeneous entity. Hockel
et al demonstrated that when it comes to the pelvic
side wall recurrences, two different entities are
included: parietal and visceral side wall disease. Under
the generic name of parietal disease the authors
included regional lymph node metastases located
above the level of the obturatory nerve while the
visceral side wall disease develops from the
parametrial/paracolpium tissues or from the lateral
scars of the radical hysterectomy and usually involves
the territories located below the obturatory nerve.
Studies have shown that the visceral recurrence is
the most frequently seen type of side wall disease;
also usually it is also harder to be completely resected
(1,5). In order to demonstrate what makes pelvic
recurrences such an aggressive tumor with high
capacity of local invasion, the same authors revealed
the importance of natural compartimental borders.
In fact these borders are represented by the septae
and fascia which will provide the separation of the
initial morphogenetic unit in different sectors
responsible for the apparition of the digestive, urinary
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and gynecological tract. Once the three subunits
develop, they will be separated by the presence of
septae, faascia and peritoneal folds, all of them
constituting real natural barriers for tumor
development. During radical hysterectomy for
cervical cancer these barriers are destroyed by
surgical resection, and, in time, if recurrence develops,
it will invade much more easily the surrounding
viscera. This mechanism explains why even small
pelvic recurrences can rapidly invade the urinary
bladder or the rectal wall in cases diagnosed with
central pelvic recurrences.

In a study conducted   by Hockel et al, 74
patients with locally advanced pelvic malignancies
were submitted to pelvic exenterations; in 18 cases
centro-pelvic tumors requiring multi-mesovisceral
excisions were found, while in the other 56 cases
visceral pelvic side wall disease imposing laterally
extended exenterations were identified. An R0
resection was achieved in 72 cases. Postoperative
mortality rate was 3%, two patients being death in
the early postoperative course: in one case renal failure
developed at 4 weeks after surgery, after an
uneventful intraoperative course, while in the second
case a conduit necrosis occurred and the patient was
dead in the 4th postoperative week due to septicemia.
Postoperative morbidity was 66%, with a higher
reported incidence for cases submitted to laterally
extended resections. At a median follow up of 29

months, recurrence free survival rates were similar
between the two groups. Tumor recurrence after
ultra-radical surgery was detected at extrapelvic sites
in 14 cases; extrapelvic and pelvic recurrence was
encountered in 5 patients, while solitary pelvic
recurrence was seen in 6 cases. The study concluded
that the probability of pelvic control of the disease
was 84% at 3 years and 75% at 5 years (6).

In another study conducted by the same
authors 102 cases submitted to laterally extended
pelvic exenteration for primary and recurrent disease
were included; most cases (63 of the 102 patients)
presented with locally advanced or recurrent cervical
tumors. When evaluating the tumor involvement of
the extra-genital organs, urinary tract invasion
including urinary bladder or urethra were seen in 50
cases, rectal invasion was seen in 35 cases while
ilio-coccygeal respectively pubo-coccygeal muscle
invasion were found each in 4 cases. An R0 resection
was obtained in 97% of cases. The overall morbidity
rate was 70% while the early postoperative mortality
was 2%. After performing laterally extended
endopelvic resection the authors reported
development of extrapelvic recurrence in 20 cases,
simultaneous pelvic and extrapelvic recurrence in 12
cases and solitary pelvic recurrence in 6 cases. In
this way the authors demonstrated the effectiveness
of dissection respecting the compartimental borders
and including parietal structures such as coccygeus,

Picture 2: The specimen: large pelvic tumor invading the urinary bladder and the rectum
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ilio-coccygeus or pubo-coccygeus muscle for tumors
which are fixed to the parietal wall (7).

In our case, the tumor seemed to originate
at the level of the vaginal cuff and behaved as a
central pelvic recurrence invading both the urinary
bladder and the rectal wall with no laterally extension,
so a total exenteration was performed with curative
intent.

CONCLUSIONS

Although initially it was considered a palliative
procedure with unacceptable rates of postoperative
complications, in time pelvic exenteration became a
radical procedure with acceptable complication rates.
Anatomic studies which introduced the principles of
ultra-radical compartimentalised surgery based on the
presence of compartimental borders provided a
significant increase in terms of survival even for
patients diagnosed with recurrent pelvic malignancies.
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Abstract

Introduction: The placental site trophoblastic tumor (PSTT), is a rare tumor in the gestational trophoblastic
diseases (GTD) group, a heterogeneous group of interrelated lesions with a common factor: the abnormal proliferation
of the trophoblast epithelium of the placenta.

Matherials and Methods: The authors of this article are reporting a case of placental site trophoblastic
tumor in 39 year old woman, complaining of vaginal bleeding. After abdominal CT examination and β-HCG (>1000
mUI/L) serum analysis, a total hysterectomy has been performed. Due to histologic examination, tumour cells have
been observed, that were large with polygonal or rounded shape, infiltrative into the myometrium in clusters or
singly. Immunohistochemically, the tumor had a high Ki67 index (>10%), negative p63 and a weak PLAP.

Discussions: Transitional-type” trophoblastic tumors are diagnosed with the aid of p63 and PLAP, but,
while trophoblast attains higher gestational age, p63 becomes almost inexistent in immunohistochemistry while
inhibin becomes stronger. PSTTs cells become strongly positive for EGFR and VEGF while they remain negative for
HER2/neu and CD117.

Conclusions:Considering these results, the diagnosis of placental site trophoblastic tumor has been
established.

Rezumat: Tumora trofoblastică de sit placentar : prezentare de caz

Introducere: Tumora  trofoblastică de sit placentar  (PSTT), este o tumora rară în grupul bolilor gestaţionale
trofoblastice (GTD), o entitate heterogenă de leziuni înrudite cu un factor comun: proliferarea anormală a epiteliului
trofoblastic placentar.

Material şi metode: Autorii acestui articol raportează un caz de tumoră trofoblastic de sit placentar la o
pacientă în vârstă de 39 de ani, care a prezentat sângerări vaginale. Ulterior examinării CT şi dozării β-HCG – ului
seric (>1000 mUI/L), a fost efectuată o histerectomie totală. Prin examinarea histologică, celulele tumorale au fost
depistate, ca fiind sub forma unor cellule largi cu formă poligonală sau rotundă, care infiltrează în fâşii sau
discoeziv la nivelul miometrului.  Imunohistochimic, tumora a prezentat un index ridicat al Ki67 (>10%), p63
negativ şi un nivel scăzut al fosfatazei alcaline placentare (PLAP).

Discuţii: Tumora trofoblastică de tip tranziţional sunt diagnosticate cu ajutorul p63 şi PLAP, dar, în timp
ce trofoblastul atinge vârste gestaţionale mai mari, nivelul p63 devine aproape inexistent din punct de vedere
imunohistochimic, în timp ce inhibina devine mai pronunţată. Celulele din tumora PSTT devin mai pronunţat
positive pentru EGFR şi VEGF, în timp ce acestea rămân negative pentru HER2/neu şi CD117.

Concluzie:  Având în vedere datele clinice, anatomo-patologice şi imunohistochimice, a fost stabilit
diagnosticul de tumoră trofoblastică de situs placentar.

Cuvinte cheie: placentă, tumoră trofoblastică, coriocarcinom, sângerare vaginală
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INTRODUCTION

The placental site trophoblastic tumor
(PSTT), is a rare tumor in the gestational
trophoblastic diseases (GTD) group, a heterogeneous
group of interrelated lesions with a common factor:
the abnormal proliferation of the trophoblast epithelium
of the placenta. This group also includes the invasive
mole and choriocarcinoma, that have the potential
for local invasion and metastasis [1].The first
descriptions of this condition were performed by
Marchand and Ewing in 1900s, while Kurman and
Scully described the PSTTs clinic and pathological
features in 1976. With an initial apparently benign
characteristic, the tumor composed of intermediate
trophoblastic cells becomes aggressive proving a
malignant potential including metastasis[2,3].

The previous designation for PSTT included
the terms atypical choriocarcinoma, syncytioma, and
trophoblastic pseudotumor, usually following an
abortion or a normal pregnancy, molar and ectopic
pregnancy, although being curable using surgery and
chemotherapy [4].

The mean patient age at diagnosis is 30 years
old and ranges between women under the age of 20s
to postmenopausal, with persistent hCG elevated
serum levels and metastatic disease, most frequently
with lung involvement, that could imply pneumothorax
and anorexic syndrome. Additional places for
metastasis are scalp, brain, liver, spleen, pancreas,
bowel, pelvic organs and even vagina. Most patients
have a uterus confined tumor, thus, total hysterectomy
alone is curative. For metastatic disease, the best
approach remains surgery, as surgery and
chemotherapy proved ineffective in a spread
malignant disease of PSTT. However, radiotherapy
could become effective in a single metastatic place
[5]. Clinically, patients could be asymptomatic, but
cited cases have been admitted with amenorrhea,
ruptured uterus, abdominal pain, postmenopausal
bleeding and even a single cervical node.

The main clinical characteristic seemed to
be vaginal bleeding with amenorrhea for about 50-56
days long and uterus enlargement, in a 30-36 years
old female patient, symptoms that may present weeks
to years after a prior gestation[6]. As long as the

interval between PSTT diagnosis and antecedent
pregnancy becomes, the poorer the prognostic factors
become, the most important remaining the time
interval to be less than two years after the anterior
gestation [7]. Potential risk factors for PSTTs have
not yet been fully identified, although some research
regarding human chorionic gonadotropin free â-subunit
(β-hCG) becomes promising as a very reliable
indicator for placental site trophoblastic tumors, an
isoform protein with 22 kiloDaltons molecular weight,
with no alpha subunit, present in serum and urine.
However, all isoform proteins of human chorionic
gonadotropin must be detected both in serum and
urine, as the detection of  β-hCG in serum over 3%
of total hCG level may be an indicator for gestational
trophoblastic neoplasm, which is the main form in
PSTTs [8].

Macroscopically, PSTTs involve the
endometrium and the myometrium, the tumor being
circumscribed, nodular. The size varies between 1 to
10 cm in diameter, and it could distort the uterine
cavity, with solid, fleshy, tan-whitish to yellow color
appearance [9]. The microscopic histological
examination reveals proliferations of mononucleated
trophoblast, with scant syncytiotrophoblast. Extra
villous trophoblast proves significant nuclear atypia
and pleomorphism, conspicuous nucleoli, enlarged cell
size , clear cytoplasm and spread mitotic figures. High
mitotic count (i.e., more than 4 mitosis per 10 high-
power fields) may suggest a poor prognosis, while
tumor tissue may permeate trough the myometrium
with vascular involvement and further spread of
metastatic cells.

The differential diagnosis of PSTT involves
the placental site nodule, the trophoblast exaggeration
of implantation site, epithelioid leiomyosarcoma and
poorly differentiated carcinoma [10]. Typically, in
PSTTs, hPL and HLA-G are expressed, but the tumor
cells could contain, rarely, scattered hCG-expressing
syncitiotrophoblasts [11].The differentiation from
epithelioid trophoblastic tumor (ETT) is possible due
to immunohistochemistry: PSTT is diffusely positive
for hPL and CD 146 (MEL-Cam), while ETT is, at
most, focally positive. Meanwhile, p63 is strongly
positive in ETTs and consistently negative in PSTTs.
In exaggerated placental site nodule, the Ki67 index

Placental site trophoblastic tumor: a case report from a 39 years old woman
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is less than 1% while, in PSTTs this index usually is
over 10% [12]. The immunohistochemistry differential
diagnosis between PSTTs and other placental
pathologic entities is depicted in table 1.

MATHERIALS AND METHODS
CASE REPORT

A 39 years old female patient, with pregnancy
history, less than two years after the anterior gestation
and persistent GTD, is hospitalized in our clinic on
September 29, 2014, as a result of an uterine curettage
biopsy performed two months ago, which was
revealing trophoblastic proliferation and β-hCG values
increasing after curettage.

The patient is known with two naturally
deliveries and an abortion at 20  gestational weeks
that preceded the deliveries. Anamnestic, we could
establish the date of last menses at 3rd of June, 2014.
Until July 12th , 2014, when   the patient reported a
minimal bleeding, there were no other symptoms. In
early August the patient accuses persistent headache
and pelvic pain syndrome. After amenorrhea, the
patient performs an immunoassay pregnancy test with
a positive result. Due to transvaginal echography, in
order to confirm the intracavitary pregnancy, it could
be observed a placental hypertrophic image.
Therefore, we have decided the β-hCG
measurements with successive results of 311 000
mUI / ml, 346 000 mUI / ml and 412 000 mUI / ml.

On August, 8th we decided and performed
an uterine curettage of ejection and biopsy, that was
consistent with the diagnosis of trophoblastic
hyperplasia. The patient was discharged with β -hCG
values of 400 mUI / ml (September 1st , 2014). On
September 8th , the value of β-hCG increases to 600

mUI / ml and the consecutive measurement made
after 7 more days proved values of 1400 mUI / ml,
therefore the hospital admission for the patient has
been taken. Preoperative, transvaginal ultrasound
reveales an uterus of 85/47/50 mm in anteversion,

diffuse fibroid, having the endometrial cavity occupied
by hyperechogenic material of approx. 15 mm in
diameter and annexes without any pathological
morphology.

 The Babes-Papanicolaou cytology test
shows mild cellular reactive aspects associated with
nonspecific inflammation. Thoraco-abdominal-pelvic
CT examination, native and contrast, but also on the
bone window does not show oncological changes.
The emergency CT scan shows an enlarged uterus,
with an inhomogeneous, fibrotic myometrium. The
uterine cavity is distended to 35 mm in diameter, due
to a liquid content and a dense material up to 30 mm
in the largest extent.  The chest radiographic
examination has no suggestive changes for secondary
determinations. After clinical and paraclinical
investigations it is raised the suspicion for the
diagnosis of gestational trophoblastic neoplasia that
fits in Stage I category and WHO prognostic score
that equals to 3 (i.e., low risk). On October 2nd, the
β-hCG values are increasing, respectively as high as
2600 mUI / mL when it is decided to perform a total
hysterectomy with ovarian conservation. The
intraoperative histopathological examination reveales
a placentar site trophoblastic tumor, diagnosis which
is subsequently confirmed due to extensive
immunohistochemistry pathological examination and
report.

Other laboratory tests are depicted in table
3. At gross examination, the uterus presented as 6/6/
5 cm, with blood clots of 2.5/2/2 cm inside the

Table 1. Immunopathology differential diagnosis for PSTT and other trophoblastic and
 non-trophoblastic  conditions [18].

Roxana Vasiloiu
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Table 2. The levels and evolution of â-hCG before and
after surgical treatment.

Table 3. Serum analysis of the patient at the admittance
in the hospital.

endometrial cavity; within the anterior wall of the
uterus, a hemorrhagic, gray colored tumor with 0.8
cm diameter, has been detected (figure 1). The
absence of central tumor is due to a previous uterine
curetting biopsy (figure 1, red arrow).

The intraoperative frozen section examination
with haematoxylin and eosin fast stain showed a
particular aspect that consisted of sheets of
mononucleated, round to polygonal cells, invading the
myometrium, with central hyperchromatic,
polymorphic nuclei, and scattered nucleoli. Some cells
seemed to have multinucleated features. This could
indicate the trophoblastic origins of the tumor in case.
The mass is accompanied by a brisk lymphocytic
infiltrate, within hyaline necrosis and fibrinoid (figure
2). After the immunohistochemistry examination,
performed in our laboratory, at the University
Emergency Hospital in Bucharest, we have detected
a high Ki67 index (>10%), positive in the nuclei of

Figure 1. Gross pathology features of the tumor. The
arrows indicate de presence of tumors invading the uterine
wall; in the right side, two blood clots have been removed
from the uterine cavity.

the tumor cells, a negative p63 index and weak
cytoplasmic PLAP index for the PSTT cells (figure
3). After 30 days postoperatively (September 3rd ,
2014), β-hCG values loweres to 11 mUI / ml. The
measurements, in dynamic, for serum diluted β-hCG,
proved a high level prior to surgery, as visible in table
2. In 6 months after surgery, the levels of β-HCG
approaches zero.

DISCUSSIONS

Regarding immunohistochemistry, PSTTs are
reactive for hPL that is normally expressed in the
syncytiotrophoblast and Mel-CAM, as well as inhibin,
EMA and cytokeratin (CK18, CK7, AE1/AE3 and
CAM 5.2). Other trophoblast markers such as hCG
and PLAP have limited positivity. By far, the most
important prognosticator remains the Ki67 index,
usually less than 50% in malignant tumors – in PSTTs

Figure 2. Frozen section aspect of PSTT. A. (10x10, HE) – sheets of mononucleated polygonal cells and scattered
single cells infiltrating the myometrium; B. (40x10, HE) – polygonal cells of PSTT with prominent hyperchromatic
nucleus and visible nucleoli.
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and ETTs it remains 8-20% positive in tumor cells[13].
Although  both PSTT and choriocarcinoma

are both positive for hPL and β-hCG, PSTTs contain
a greater number of hPL-positive cells compared to
β-hCG positive cells, while in choriocarcinomas this
ratio maintains opposite. Therefore, malignant forms
of PSTT may have a similar immuno-marking to
choriocarcinomas. That is, for these situations,
immuno-marking using Ki-67 index becomes helpful
as it remains high in choriocarcinoma [13,14]. The
p63 markers have a slight focal, positivity (0%-5.62%)
in choriocarcinoma, while this index becomes higher
in ETTs (45-80%); this is negative in PSTTs [13,15],
as it was in our case. Inhibin remains, also, a
reasonable marker for detecting PSTT from a
squamous cell carcinoma, invading the myometrium,
however this marker remains inaccessible due to high
price. “Transitional-type” trophoblastic tumors could
be differentiated trough p63 and PLAP, but, while

trophoblast attains maturity, p63 becomes weaker to
inexistent and inhibin becomes stronger [16]. The
utility of other markers remains in discussion. It is
known that PSTTs cells are strongly positive for
EGFR and VEGF and negative for HER2/neu and
CD117 [17].

CONCLUSION

The placental site trophoblastic tumor
(PSTTs) is a rare entity that needs to be taken in
consideration by both pathologists and gynecologists
when differential diagnosis for trophoblastic
proliferation is required, as nowadays knowledge about
this kind of pathology is obsolete. Although anatomical
and pathological features are, sometimes, sufficient
for a good presumption, the role of
immunohistochemistry in the confirmation of diagnosis
remains decisive, as only a few accessible markers
are required – p63, Ki 67 (>10%), and PLAP. Surgery

Figure 3 Immunohistochemistry aspects for the PSTT in case (10x10).

Roxana Vasiloiu
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still remains the decisive option for curability and
prognosis improvement.
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