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WHY THE CESAREAN SECTION RATE HAS INCREASED?

Aris Antsaklis
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Cesarean Section is the most common major surgical procedure in many developed countries. The
epidemic of Cesarean deliveries first started in the late 90’s in the USA and subsequently extended to
Europe and in other continents. The incidence rate of Cesarean sections worldwide has doubled in the past
10 years.

Simultaneously, Cesarean section complications have decreased. Nowadays the risks and
complications of Cesarean delivery for healthy women are very low due to increased safety of anesthetic
techniques and due to prophylactic treatment of infection and thromboembolism which make Cesarean
section delivery a reasonable elective option for childbirth. Nevertheless, medical problems which are
associated with previous Cesarean sections are abnormal placentation and wet lung disease.

In the USA primary and repetitive Cesarean deliveries reached their highest level which is more
than 30% and is still rising, representing a 40% increase rate since 1996.The tremendous variation of Cesarean
rates in the USA illustrates the influence of different non clinical parameters. The lowest rats are in New
Mexico (22.8%) and Utah (22.9%) while the highest rates are in Louisiana (39.6%) and New Jersey
(39.4%). Another very important statistic is that in 11 states the Cesarean section rate is more than 35%.
Similar regional variations have been noted in Australia, Canada and Latin America. In New Haven Yale
hospitals over 32,000 deliveries from 2003 to 2009, the Cesarean section rate increased from 26% to 36.5%
respectively and the 50% increase was due to primary Cesarean section.

Cesarean section births in developed countries accounts for 21.3% of births in the UK (2001), 23%
in New Ireland (2001), 23.3% in Australia (2003) and over 50% of births in private hospitals in Chile,
Argentina and Brazil. Cesarean section accounts for 20.25% of births in the UK, 40% of cesarean sections
are planned and the remaining 60% are unplanned procedures while70% of unplanned Cesarean sectionis  a
result of dystocia (prolonged labor), suspected fetal compromise, fetal mal-presentation and previous Cesarean
birth.

In China, from 1998 - 2008 the Cesarean section rate increased from 3.4% (1998) to 39.3 (2008).
Cesarean section delivery was more common in well-educated and wealthy women and in among those
with health insurance. The rate has alarmingly increased in all socioeconomic groups including the poor, the
uneducated and the rural population. In urban areas in 2008, the rate of Cesarean sections was over 40%.

The introduction of the “one child policy” in 1979, may have contributed indirectly to the rise of the
incidence rate. Hospital records in China indicate that a high proportion of Cesarean sections are performed
due to:

1. Nonspecific clinical indications
2. Social reasons  and
3. on Maternal request

In general, there has been public health concern for over 30 years about the increasing Cesarean
section rate. Although, a global phenomenon, the timing and rate of increase hasdifferences between countries
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and marked differences in rates persist. In 1985, WHO issued a consensus statement suggesting there were
no additional health benefits associated with the increase of Cesarean section rate above10-15%. This
consensus was based on an examination of estimates of national Cesarean rates and maternal and perinatal
mortality rates from various countries.  But there is no consistency and this ideal rate and artificial declaration
of an ideal rate should be discouraged. Goals for achieving an optimal Cesarean section rate should be based
on maximizing the best possible maternal and neonatal outcomes, taking into account available medical and
health resources and maternal preferences. Thus, the optimal Cesarean rates will vary over time and across
different populations according to individual and social circumstances. The Cesarean delivery rate varies
widely by country, health care facilities, social status and delivering physician. Cesarean delivery rate has
increased for womenin all age groups, all racial and ethnic groups and for infants of all gestational ages.

In order to reduce the Cesarean section rate we need methods to improve the rates of vaginal
delivery and methods to decrease the rates of Cesarean delivery. To do so requires a clear understanding of
the fundamental reasons for high primary Cesarean section rates.

 Primary Cesarean deliveries are the most important target for reduction. Since, primary Cesarean
section leads to an increased risk of repeat Cesarean section. Primary Cesarean delivery rate has increased
because some indications have an increased use.

The explanations for the increased rate of primary Cesarean deliveries include:

1. Changes in maternal characteristics with:
· Increased maternal age >of age 35
· Reduced parity
· High pre-pregnancy weight >70 kgms
· Increased weight gain during pregnancy> 20 gr

2. Changes in obstetric practice with:
· Increased use of  FHR monitoring
· Increased rates of labor induction, epidural anesthesia
· Increase Cesarean section for breech presentation
· Reduction of use of mid-pelvic forceps (from 7.5 to 2%)

3. Social factors:
· Malpractice litigation for delayed performance of Cesarean section
· Negligence claims after an unnecessary Cesarean section
· Socioeconomic factors (it us well known that low incidence rates of Cesarean section rates
  correlates with low social status )

The primary Cesarean section rate has increased partly because of Cesareand delivery on maternal
request which accounts for 4%-18% of all Cesarean deliveries. Cesarean section on maternal request is
defined as “a Cesarean delivery for a singletonon maternal request at term in the absence of any
medical obstetric indications”.  This generates both clinical and ethical controversies and concerns.Women
request Cesarean section because of:

· Extreme tocophobia
· Previous Cesarean section
· Previous negative birth experience
· Planning a smaller family size

Why the Cesarean Section Rate has Increased?
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· Convenience
· Pelvic preservation and
· Reduction of neonatal mortality

When we asked a mother who had had a Cesarean, why it was performed and who had initiated it,
just 1 woman among nearly 1600 survey participants reported that she had planned first Cesarean with no
medical reason at her own request.

There are different issues to be considered regarding Cesarean Sections on maternal request:

1. Is performing patient choice Cesarean section consistent with good professional medical
practice?

· Physicians should make every effort to ensure that the rights of all patients are respected.

2.How should doctors respond to patients who request Cesarean section?
· Doctors should recommend against it and work together with patients. The NIH statement in 2006

supports the idea that if a woman requests information on a Cesarean section in the absence of medical
indication, her healthcare provider should engage in non-directive counselling.

3. Should Cesarean section on maternal request be routinely offered to all pregnant women?
· There is no evidence that is medically reasonable and doctors are obligated to present all medically

alternatives. But there is no obligation to initiate such a discussion with the patient.

The Cochrane review on Cesarean section for non-medical reasons in 2009 concluded that “No
studies met the inclusion criteria to prove the benefit of wide use of Cesarean section on maternal
request”.  FIGO guidelines in 2004 state that: “because hard evidence of benefit does not exist, performing
Cesarean section for non-medical reasons is ethically not justified”.

The absence of reliable evidence supporting the clinical benefit or clinical harm of the procedure
should not be interpreted as an assumption of clinical benefit for non-medically indicated Cesarean section.
For those women who desire Cesarean section without any indications, her health care provider should
consider specific risk factors such as:

· Age
· Body mass index
· Gestational age
· Reproductive plans
· Previous experience with labor
Previous Cesarean section is a risk factor for abnormal placentation and the risk rises with the

number of previous Cesarean section deliveries. Additionally, advanced maternal age and multiparity are
risk factors for abnormal placentation. Placenta previacarries significant maternal mortality and morbidity
including massive hemorrhage.

Vaginal birth after Cesarean section (VBAC) has been actively promoted since 1996 as a method to
reduce the rising Cesarean delivery rate. VBAC rate continues to decline from 28.3% in 1996 to 12.7 %in
2002. The reasons for this decrease concerns the safety of mother and infant since there is a strong association
between previousCesarean section and the risk of uterine rupture in subsequent pregnancy and the factors
which increase uterine rupture are maternal age, labor induction and increased birth weight.
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Since, there are no randomized controlled trials assessing the benefits and harms of planned elective
Cesarean section and planned induction of labor for women with a prior Cesarean section, any results and
conclusions must be interpreted with caution.

The interventions to reduce primary Cesarean section include:

· Avoid Cesarean section in primigravida using every practical measure
· Continuous education on obstetric interventions and guidelines for breech and operative vaginal

birth
· Education of women to change their perception on birth
· Limit tocophobia
· Adopt policies that promote safe vaginal delivery

At present, we have to continue our practice based on the sources of the best evidence available.
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Abstract

The diagnosis of cancer during pregnancy in the past years has experienced a  continuous growth and this
is due to the postponement of the first pregnancy,because of the social and professional considerations. Gynecologic
cancers are the most common malignancies diagnosed during pregnancy, and by their location and the impact of
their treatment on fertility are becoming a very important issue.

While in the past dacades the diagnosis of cancer during pregnancy was equivalent with therapeutic
abortion and  starting the oncological treatment,nowadays there is an increasing trend to take into account the
patient’s desire and maintain the pregnancy if possible.

The treatment of cancer during pregnancy is a therapeutic challenge because of the necessity of a
multidisciplinary team and the lack of information or conflicting data regarding the impact of treatment on embryo-
fetal development.

Rezumat: Consideraţii generale despre cancerele ginecologice în sarcină

Diagnosticul de cancer în sarcină în ultimii ani a cunoscut o creştere continuă, acest lucru datorându-se
şi amânării primei sarcini din considerente sociale şi profesionale. Cancerele ginecologice sunt cele mai frecvente
afecţiuni maligne diagnosticate în sarcină, iar prin localizarea acestora şi impactul tratamentului asupra fertilităţii
devin o problemă foarte importantă.

Dacă în trecut în momentul diagnosticării unei forme de cancer în sarcină recomandarea era de avort
terapeutic şi începerea tratamentului oncologic, în prezent există o tendinţă tot mai mare de a ţine cont de dorinţa
pacientei şi păstrarea a sarcinii dacă este posibil.

Tratamenul cancerului în sarcină este o provocare terapeutică, datorită necesităţii unei echipe
multidisciplinare şi a lipsei de informaţii sau a datelor contradictorii  privind impactul tratamentului asupra
dezvoltării embrio-fetale.

Cuvinte cheie: Cancer, chimioterapie, sarcină
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INTRODUCTION

The diagnosis of cancers in pregnancy is a
rare situation, but the incidence has increased in
recent years, currently ranging between 0.05-0.1%
of all pregnancies [1, 2]. Such a diagnosis is difficult

for both patients/families and their doctors who are
facing a difficult decision, the choice between
termination of pregnancy followed by initiation of
treatment or keeping the pregnancy and the
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postponing therapy [3]. Gynecologic cancers are the
most common malignancies diagnosed in pregnancy,
and of these cervical cancer accounts for 70% [4, 5].

Most women diagnosed with cancer in
pregnancy, will experience a high amount of emotional
distress, which can lead to long-term psychological
sequelae. This stress is due to the fear of death and
the risk of infertility, the possible adverse effects of
cancer therapy on the fetus or the fright that she will
not be able to raise the child [11].

For an optimal therapeutic conduct it is
always a need for a multidisciplinary team that
includes an obstetrician, an maternal-fetal specialist,
an oncologist, a cancer surgeon, a neonatologist, a
specialist in pharmacology, but also a psychologist
and a social worker [12]. The therapeutic conduct
should take into consideration the desire of women
to maintain fertility and childbearing in the future,
cancer type, stage of disease, and the possibility of
keeping the current pregnancy[12].

The prognosis of cancer patients diagnosed
in pregnancy is similar to that of nonpregnant women,
excepting breast cancer, for which it’s seems that

the pregnancy is an aggravating prognostic factor,
according to some studies[13].

General aspects of the imaging
diagnosis of gynecologic cancers in pregnancy

1.Ultrasound (+/-doppler) examination
may be used without restriction throughout the
pregnancy, being the examination of choice for the
breast, pelvic and abdominal imaging [11, 13].

2. MRI can also be used throughout the
pregnancy, but contrast media should be avoided as
much as possible as possible [1, 13]. Contrast
substances using iodine or gadolinium, even in the
absence of proven major teratogenic effects can be
used only if absolutely necessary and if all other
diagnostic methods have been exhausted[1].

3. The sentinel node tehnique,  with
Technetium 99  can be used with caution if other
diagnostic methods have been exhausted, but the
benefit of the method was validated only for small
lesions of  vulvar cancer(<4cm), for cervical cancer
the benefit being studied[1, 11].  When using

Cancer type  Incidence  Symptoms  Initial evaluation  

Breast cancer [6, 
7] 

1:3000-10,000 Palpable, painless mass 
Bloody nipple discharge 
Skin changes (retraction/redness) 

Ultrasound 
Core needle biopsy 

Cervical cancer 
[6, 8] 

1-2:2000-10,000 Abnormal cervical cytology 
Friable, exophytic mass 

Colposcopy/biopsy 
conization 

Melanoma[9] 1-2.6:1000 New or growing pigmented 
skin lesion 

Tumor excision/biopsy 

Ovarian 
cancer[8] 

1:10,000 Mass found incidentally on 
ultrasound 
Abdominal pain or bloating 

Ultrasound 
Surgery 

Lymphoma[6] 1:1000-6000 Painless lymphadenopathy 
Systemic symptoms such as 
fever or chills 

Chest radiograph 
Bone marrow biopsy 
Abdominal ultrasound 

Thyroid 
cancer[6][10] 

0.2-1.4:10,000 Palpable thyroid nodule Fine-needle aspiration 

Colorectal 
cancer[6] 

1:13,000 Bloody stool 
Abdominal pain 
Diarrhea 

Colonoscopy 

 

Table 1 Overview of cancer types, symptoms, and evaluation in pregnancy (adapted after Salani,
Cancer in pregnancy. Am J Obstet Gynecol 2014.)

General considerations regarding gynecologic cancers during pregnancy
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lymphoscintigraphy with Tc99 forSentinel Lymph
Node Biopsy (SNLB) during pregnancy to avoid
axillary lymphadenectomy, Gentilini et [14], in a study
from 2004 showed that distance irradiation and fetal
damage are minimal, which is supported also by
Keleher et al [15],who proved that the dose absorbed
by the fetus is very low (4,3mGy).

4. Chest X-ray - it’s safe if a protective
shield is used, especially in the second and third
trimesters,the fetus being exposed to a dose ranging
from 0 to 0.0001 Gy[16].

5. Mammography - can be used safely
after the first trimester, using abdominal shield
protection [17],but sometimes because of the high
vascularization of the breast due to pregnancy
changes, it’s difficult to interpret it [18].

6. Risk examinations:CT, PET-CT[11-13].
Several studies link the use of these imaging methods
with increased rates of miscarriage, birth defects,
mental retardation, carcinogenic risk, but these side
effects are depending on the dose of radiation, the
anatomical region examined and most important, the
gestational age [12]. Exposure to radiation with a higher
dose of 10-20 rads is associated with an increased
malformation risk and a decrease in IQ, but there is
also a higher risk of leukemia during childhood, if fetuses
are exposed in utero to radiation [19].

 General aspects regarding tumor
markers in pregnancy

Tumor markers are biochemical substances
produced by the tumor or by the inflammation created
by the paraneoplastic syndromes. The factor that
mostly limits their clinical utility is the lack of specificity
and sensitivity, because most tumor markers are
associated with several diferent types of tumors [20].

· CA 15-3- Usually this marker remains
normal during pregnancy, but higher values may occur
especially in the third quarter, up to 56 U / ml [20].

· SCC  – is a nonspecific marker of cervical
squamous cell carcinoma, it’s values during pregnancy
are similar to those of nonpregnant women.

· CA  125 –During pregnancy this marker is
increased because it is produced in the decidual cells
and amnion [21]. The values of this marker are

elevated in pregnancy, especially in the first quarter,
when they can reach values up to 550 U/mL, but
then it decrease gradually, in the second and third
quarters, returning to normal [20].

· HE 4 - also it has a limited role in the
diagnosis of ovarian cancer during pregnancy
because of the wide range in which can range [12].

General aspects of cytological and
histological diagnosis in pregnancy

1. Cervical Cytology  - there is no
difference between cytobrush and other harvesting
methods regarding the complications (bleeding,
miscarriages)[22]. Hormonal changes induced by
pregnancy can cause immature metaplasia, basal cell
hyperplasia, decidualization and Arias Stella reaction,
which may create difficulties for the differential
diagnosis of cervical clear cell carcinoma [5]. These
cellular changes induced by pregnancy can cause
large cells with large nuclei and these cytological
aspects can be  misinterpreted as dysplastic cells [4].

2. Cervical biopsy. Although there is no
clear evidence that cervical biopsy in pregnancy has
a higher risk of complications, it seems that the risk
of bleeding it’s increased due to local hyperemia and
congestion [22]. The biopsy will be indicated only
when the suspicion of invasion is high, and it will be
performed preferably into the second trimester when
the risk of bleeding and miscarriage are lower.  Also
it is preferable to limit the number of biopsies, by
choosing the suggestive region for severe dysplasia /
carcinoma using colposcopy [5].

If bleeding occurs, it may be controlled by
using local application of silver nitrate solution or
Monsel solution, and ultimately it can be used suture
or electocoagulation[4, 5].

Diagnostic conization should be discussed
only when suspicion of invasion is high and the other
diagnostic methods have been exhausted.

Endocervical curettage is always forbidden
during pregnancy [4, 5].

3. Breast biopsy. It is preferable to use
Core needle biopsy rather than  incisional biopsy
because it can be performed under local anesthesia
and the risk of complications it’s decreased[12].
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General aspects in treating
gynecological cancers in pregnancy

I. Surgery

Both surgery and anesthesia are safe in
pregnancy, the risk of fetal distress occurring only in
the event of major complications such as peritonitis,
or hemorrhagic shock [11, 13].  The main
complication that can occur after surgery is preterm
birth  due to premature labor, which can occur due to
uterine manipulation [12].

Regarding the teratogenic risk of anesthetics
it seems that most anesthetics are safe throughout
pregnancy [23]. However it should be considered
the maternal functional changes which are occurring
during pregnancy (increased consumption of O2, the
decrease of residual pulmonary capacity, hypovolemic
syndrome, the inferior vena cava syndrome, etc.) and
adapting the dose of anesthetics to this new
homeostasis to avoid fetal complications due  to
maternal hypotension[1].

Treatment depends on the gestational age
and the stage of disease, so in first trimester or in
advanced stages, it’s usually recommended  to induce
therapeutic abortion and start the oncological
treatment [24].

For histologically confirmed stage I cervical
cancer for the women who wish to keep the pregnancy
or the reproductive function, the intervention of choice
is conization or radical trahelectomy with or without
bilateral pelvic lymphadenectomy.The role of bilateral
pelvic lymphadenectomy is diagnostic not therapeutic,
because it seeks to establish the degree of extension
of the disease and to achieve a more accurate
staging[2].

 Laparoscopy is indicated in cases where
bilateral pelvic lymphadenectomy is needed or
differential diagnosis of adnexal tumors has to be
done, because the surgical risks are minimized using
this technique. The prophylactic tocolysis it’s always
indicated when uterine manipulation is required [1].

Laparoscopy in pregnancy has certain
features that must be respected by all surgeons to
decrease the risk of miscarriage, premature birth and
excessive bleeding [2]:

- Central access is made at 3-4 cm from the
uterine bottom, in Palmer’s point (3 cm lateral to the
midline and 3 cm below the left costal margin) to
avoid damaging the uterus by theVeres needle or by
the trocar;

- The duration of the surgery should be less
than 90 minutes;

- Pneumoperitoneum will have a maximum
operating pressure of 10 to 13 mmHg;

- Intervention should be performed by an
experienced surgeon;

After 26-28 weeks of gestation, it is preferable
to use midline laparotomy rather than laparoscopy, due
to the increasing size of the uterus [1].

Regarding breast cancer we can safely
practice modified radical mastectomy or conservative
surgery (lumpectomy) with axillary lymphadenectomy
or Sentinel Lymph Node Biopsy (SLNB) for local
control of the disease, in early stages [25].SLNB
has become a good alternative to axillary
lymphadenectomy in cases with small breast tumors
and without clinical lymph nodes involvement, because
the complications are lower and the postoperative
recovery is faster[26].

An impediment in performing conservative
breast surgery may be due to the  necessity of
radiotherapy after surgery, but given the young age
of these patients chemotherapy is frequently indicated,
which may delay the onset of radiotherapy until after
birth [27].

II. Chemotherapy

Most clinical trials about fetuses exposed to
chemotherapy in the second and third trimesters show
that there are no major long-term consequences
[13].Almost all chemotherapeutics are crossing
through the placental barrier using passive diffusion,
depending on liposolubility, polarity and molecular
weight [3].

Neoadjuvant treatment depends on the time
it’s administered, so there are three distinct periods
of high risk for fetal complications:

a. Fertilization and implantation (first 10
days after conception) - cells are omnipotent and they

General considerations regarding gynecologic cancers during pregnancy
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have the possibility of full regeneration. If during this
period we start chemotherapy, a general biological
law it’s applied, the so called “all or nothing theory”,
meaning that either the abortion occurs or  a full repair
of the damage occurs, and the fetal development will
go on without any congenital anomalies[11].

b. Between the 10th day and the 9th week
after conception, the organogenesis occurs, and
during this period the chemotherapy it’s validating the
most powerful teratogenic effects[11].Even if
organogenesis is completed, there is an increased
sensitivity to chemotherapy, especially for the central
nervous system, eyes, ears, genitals and
hematopoietic system, which may cause cytotoxicity
[28]and for this reason it’s preferable to postpone
treatment after 14 weeks of gestation [11] .

c. After 14 weeks of pregnancy, neoadjuvant
chemotherapy may come into question,  the
teratogenic risk being smaller [11]. Even after this
period minor complications can occur, such as
premature births [29, 30]and small for gestational
age fetuses [29], but severe complications like
intrauterine fetal death [28]or hematopoietic
suppression [28] are not so common.

During pregnancy, because of the maternal
physiological changes and the presence of placental
barrier, the pharmacokinetics of chemotherapeutics,
the metabolism,the excretion and their bioavailability,
will be altered and the these will cause a decrease in
the duration of exposure to the active substances [1].

Physiological changes in pregnancy that can
affect the chemotherapy are :

· An increase in plasma volume by 50%;
· An increase in renal clearance;
· An acceleration of the hepatic oxidative

system;
· A slowing of the intestinal tract function

and consequently in the absorption of the
chemotherapeutics

· A decrease in serum albumin which will
increase the amount of unbound active drug.

Usually the dosages of chemotherapy used
during pregnancy are similar to those applied to non-
pregnant women, and so the serum concentration it’s
lower and the side effects are also reduced[31]. There

are no studies to support the use of higher doses of
chemotherapy to achieve serum levels similar to non-
pregnant patients [32].

In a 2010 study, Van Calsteren et al, found
that Carboplatin and Vinblastine have the highest rate
of placental transfer, while the anthracyclines and
taxanes are crossing the placental barrier in small
quantities[31].

A. Alkylating agents are acting directly on
cellular DNA, preventing cell replication. Due to their
action on the cells with high turnover, these agents
have the highest gonadotoxicity, but some authors
claim that toxicity can be reduced by the combination
of chemotherapy with GnRH analogs,which are
started a week before the beginning of chemotherapy
to reduce the effect of ovarian stimulation and are
maintained at least 2 weeks after completing the
treatment [33].

 Cyclophosphamide is the most known and
used member of this chemotherapeutic class [33].
There are studies showing fewer side effects in the
use of Cyclophosphamide in the second and third
trimesters and it’s indicated especially in the treatment
of breast cancer in pregnancy [34, 35].

B. Platinum-based antineoplastic drugs-
the mostly used group to treat gynecologic cancers.
Platinum derivatives cross the placenta in large
quantities[36]. These platinum complexes react in
vivo, binding to and causing crosslinking of DNA,
which ultimately triggers apoptosis [36].

· Cisplatin-It was the first member of a class
of platinum-containing anti-cancer drugs, which now
also includes Carboplatin and Oxaliplatin.Some studies
show a slightly  ototoxic effect causing  bilateral
reduction of hearing and ventriculomegaly, in children
born to mothers who carried out chemotherapy using
this substance in pregnancy and for this reason
Carboplatin is most commonly used [11].

· Carboplatin-  the cytotoxicity is  lower,
it’s more often used[11].

· Oxaliplatin - is used for treatment of
colorectal cancer and advanced ovarian cancer.
Oxaliplatin has less ototoxicity and nephrotoxicity than
Cisplatin and Carboplatin, but there is a lack of

I. Goidescu
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information regarding the safety of it’susein
pregnancy[37].

C. Anthracyclines are topoisomerase
inhibitors and remain the first-line of chemotherapy
in the treatment of breast cancer, in combination with
Cyclophosphamide. Cardonick et al, concluded in a
2004 study, that it is preferable to use Doxorubicin
versus Epirubicin, due to more severe adverse effects
of the Epirubicin[28], but other studies do not support
these findings [38]. Fetal cardiotoxicity due to in utero
exposure to this class of chemotherapy which was
reported by previous studies, was ruled out by several
subsequent studies, which assessed in utero cardiac
function but also the postpartum cardiac function of
the newborns [39].

D. Taxanes: Paclitaxel or Docetaxel are
used mainly in the breast or ovarian cancers and in
advanced stages of cervical cancer. It seems that
they do not cross the placental barrier and can be
used safely during pregnancy[36].

E. Polichemotherapy: BEC (Bleomycin +
Etoposide + Cisplatin) - is used mainly in the
treatment of hematological malignancies and less in
the treatment of gynecologic cancers, because it  has
an increased cytotoxicity.

III. Radiotherapy

Radiotherapy and Brachytherapy of the
pelvis are contraindicated in pregnancy, while
radiotherapy of the upper extremity of the body and
the limbs is possible in the second quarter, especially
under the protection of the pelvis[11], but it is usually
avoided if possible. Several adverse effects of
radiotherapy may be associated, such as intrauterine
growth restriction, mental retardation, childhood
cancers, fetal death, these effects depending on the
exposure time and total dose of exposure[13].

Furthermore the obstetrical future of the
patients undergoing pelvic radiotherapy is affected,
because it’s well known the side effects of this
treatment on the reproductive tract. Radiotherapy
produce the ablation of gametogenic and hormonal

function of the ovaries and on the uterus causes
irreversible changes in the uterine vascularization and
endometrial insufficiency due to a hormonal
dysfunction, which leads to a decreased fertility [33].

IV. Hormonal therapy

Tamoxifen is contraindicated throughout
pregnancy, because of the increased risk of fetal
malformations (craniofacial and urogenital
malformations)[13, 40].

V. Monoclonal antibodies

Trastuzumab crosses the placenta in
increased quantities in the  second and third trimesters
of pregnancy and causes severe fetal kidney damage,
which  leads to oligoamnios and anhydramnios[41].

Bevacizumab is a monoclonal antibody that
acts on VEGF, which passes through the placenta
and has also a teratogenic effect, being known that
VEGF plays a key role in embryo-fetal
development[1].

VI. Adjuvant medication

A. Glucocorticoids: It’s recommended the
use of prednisone or methylprednisolone because
Dexamethasone or Betamethasone are frequently
associated with low birth weight, fetal hormonal
disorders, attention disorders in childhood and cerebral
palsy[11].

B. Granulocyte colony stimulating
factors (Filgrastim®) and Erythropoietin may be
used without reservation[11].

C. Antiemetic drugs- Metoclopramide,
Osetroncan be used safely in pregnancy [11].

VII. The timing of birth- must be chosen
carefully based on the stage of the disease, the fetal
viability and the treatments performed or are following
after birth. If the life of the mother and of the baby
isn’t threatened, it’s advisable that the birth to take
place after 37 weeks of gestation, for fetuses exposed
in utero to chemotherapy because it was noticed that
prematurity in these cases is associated with a

General considerations regarding gynecologic cancers during pregnancy
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deterioration in cognitive function in the newborns
[13]. There must be a period of 3 weeks between
the last cycle of chemotherapy and childbirth, in order
to diminish the risks for both mother and fetus[13].

VIII.  Breastfeeding - Women that have
been exposed to chemotherapy, after birth will not
breastfeed because almost all chemotherapeutics are
excreted in milk[32].

CONCLUSIONS

Patients diagnosed with gynecological
cancers during the first trimester of pregnancy, and
wishing to keep the pregnancy, will be strictly
monitored at intervals as short as possible, but the
oncological treatment will not be started until the
second trimester of pregnancy.  If surgical intervention
is not an feasible option (advanced stages, the lack
of experience of the center, the patient refuses
surgical intervention) is recommended to start
chemotherapy after explaining the risks and possible
complications, to decrease the risk of progression and
metastasis, most studies supporting a low risk for
congenital malformations in the second and third
trimesters of pregnancy. In cases where possible, it
is recommended weekly chemotherapy in divided
doses, for better control and easier pregnancy
monitoring. It’s preferable to avoid radiotherapy and
targeted therapies with monoclonal antibodies during
pregnancy, due to the high risk of side effects on the
fetus and the conflicting results of thestudies on their
safety.

For certain, more studies are required to
assess the safety and benefit of the oncological
treatments and thus there will be a greater acceptance
of these treatments during pregnancy and
consequently an improvement in the prognosis of
these patients.

REFERENCES

1. Han SN, Verheecke M, Vandenbroucke T, Gziri MM, Van
Calsteren K, Amant F. Management of gynecological
cancers during pregnancy. Current oncology reports.
2014;16(12):415.

2. Amant F, Halaska MJ, Fumagalli M, Dahl Steffensen K,
Lok C, Van Calsteren K, et al. Gynecologic cancers in
pregnancy: guidelines of a second international consensus
meeting. International journal of gynecological cancer :
official journal of the International Gynecological Cancer
Society. 2014;24(3):394-403.
3. Dekrem J, Van Calsteren K, Amant F. Effects of fetal
exposure to maternal chemotherapy. Paediatric drugs.
2013;15(5):329-34.
4. Origoni M, Salvatore S, Perino A, Cucinella G, Candiani
M. Cervical Intraepithelial Neoplasia (CIN) in pregnancy:
the state of the art. European review for medical and
pharmacological sciences. 2014;18(6):851-60.
5. Apgar BS, Brotzman GL, Spitzer M. Colposcopy :
principles and practice : an integrated textbook and atlas.
2nd ed. Philadelphia: Saunders/Elsevier; 2008. xiii, 540 p. p.
6. Pavlidis NA. Coexistence of pregnancy and malignancy.
The oncologist. 2002;7(4):279-87.
7. Leiserowitz GS, Xing G, Cress R, Brahmbhatt B,
Dalrymple JL, Smith LH. Adnexal masses in pregnancy:
how often are they malignant? Gynecologic oncology.
2006;101(2):315-21.
8. Massad LS, Einstein MH, Huh WK, Katki HA, Kinney
WK, Schiffman M, et al. 2012 updated consensus
guidelines for the management of abnormal cervical cancer
screening tests and cancer precursors. Obstetrics and
gynecology. 2013;121(4):829-46.
9. Andtbacka RH, Donaldson MR, Bowles TL, Bowen GM,
Grossmann K, Khong H, et al. Sentinel lymph node biopsy
for melanoma in pregnant women. Annals of surgical
oncology. 2013;20(2):689-96.
10. McCollough CH, Schueler BA, Atwell TD, Braun NN,
Regner DM, Brown DL, et al. Radiation exposure and
pregnancy: when should we be concerned? Radiographics
: a review publication of the Radiological Society of North
America, Inc. 2007;27(4):909-17; discussion 17-8.
11. Amant F, Van Calsteren K, Halaska MJ, Beijnen J, Lagae
L, Hanssens M, et al. Gynecologic cancers in pregnancy:
guidelines of an international consensus meeting.
International journal of gynecological cancer : official
journal of the International Gynecological Cancer Society.
2009;19 Suppl 1:S1-12.
12. Salani R, Billingsley CC, Crafton SM. Cancer and
pregnancy: an overview for  obstetr icians and
gynecologists. American journal of obstetrics and
gynecology. 2014;211(1):7-14.
13. Peccatori FA, Azim HA, Jr., Orecchia R, Hoekstra HJ,
Pavlidis N, Kesic V, et al. Cancer, pregnancy and fertility:
ESMO Clinical Practice Guidelines for diagnosis, treatment
and follow-up. Annals of oncology : official journal of the
European Society for Medical Oncology / ESMO. 2013;24
Suppl 6:vi160-70.
14. Gentilini O, Cremonesi M, Trifiro G, Ferrari M, Baio
SM, Caracciolo M, et al. Safety of sentinel node biopsy in
pregnant patients with breast cancer. Annals of oncology
: official journal of the European Society for Medical
Oncology / ESMO. 2004;15(9):1348-51.
15. Keleher A, Wendt R, 3rd, Delpassand E, Stachowiak
AM, Kuerer HM. The safety of lymphatic mapping in
pregnant breast cancer patients using Tc-99m sulfur
colloid. The breast journal. 2004;10(6):492-5.



      222     Obstetrica }i Ginecologia

16. Pavlidis N, Pentheroudakis G. The pregnant mother
with breast cancer: diagnostic and therapeutic
management. Cancer treatment reviews. 2005;31(6):439-47.
17. Loibl S, von Minckwitz G, Gwyn K, Ellis P, Blohmer JU,
Schlegelberger B, et al. Breast carcinoma during pregnancy.
International recommendations from an expert meeting.
Cancer. 2006;106(2):237-46.
18. Hogge JP, De Paredes ES, Magnant CM, Lage J. Imaging
and Management of Breast Masses During Pregnancy
and Lactation. The breast journal. 1999;5(4):272-83.
19. Kal HB, Struikmans H. Radiotherapy during pregnancy:
fact and fiction. The Lancet Oncology. 2005;6(5):328-33.
20. Han SN, Lotgerink A, Gziri MM, Van Calsteren K,
Hanssens M, Amant F. Physiologic variations of serum
tumor markers in gynecological malignancies during
pregnancy: a systematic review. BMC medicine. 2012;10:86.
21. Takeshima N, Suminami Y, Takeda O, Abe H, Kato H.
Origin of CA125 and SCC antigen in human amniotic fluid.
Asia-Oceania journal of obstetrics and gynaecology /
AOFOG. 1993;19(2):199-204.
22. Stillson T, Knight AL, Elswick RK, Jr. The effectiveness
and safety of two cervical cytologic techniques during
pregnancy. The Journal of family practice. 1997;45(2):159-
63.
23. Kuczkowski KM. Advances in obstetric anesthesia:
anesthesia for fetal intrapartum operations on placental
support. Journal of anesthesia. 2007;21(2):243-51.
24. Kim CH, Abu-Rustum NR, Chi DS, Gardner GJ, Leitao
MM, Jr., Carter J, et al. Reproductive outcomes of patients
undergoing radical trachelectomy for early-stage cervical
cancer. Gynecologic oncology. 2012;125(3):585-8.
25. Navrozoglou I, Vrekoussis T, Kontostolis E, Dousias
V, Zervoudis S, Stathopoulos EN, et al. Breast cancer
during pregnancy: a mini-review. European journal of
surgical oncology : the journal of the European Society of
Surgical Oncology and the British Association of Surgical
Oncology. 2008;34(8):837-43.
26. Veronesi U, Paganelli G, Viale G, Luini A, Zurrida S,
Galimberti V, et al. A randomized comparison of sentinel-
node biopsy with routine axillary dissection in breast
cancer. The New England journal of medicine.
2003;349(6):546-53.
27. Ring A. Breast cancer and pregnancy. Breast. 2007;16
Suppl 2:S155-8.
28. Cardonick E, Iacobucci A. Use of chemotherapy during
human pregnancy. The Lancet Oncology. 2004;5(5):283-
91.
29. Van Calsteren K, Heyns L, De Smet F, Van Eycken L,
Gziri MM, Van Gemert W, et al. Cancer during pregnancy:
an analysis of 215 patients emphasizing the obstetrical
and the neonatal outcomes. Journal of clinical oncology :

official journal of the American Society of Clinical
Oncology. 2010;28(4):683-9.
30. Hahn KM, Johnson PH, Gordon N, Kuerer H, Middleton
L, Ramirez M, et al. Treatment of pregnant breast cancer
patients and outcomes of children exposed to
chemotherapy in utero. Cancer. 2006;107(6):1219-26.
31. Van Calsteren K, Verbesselt R, Beijnen J, Devlieger R,
De Catte L, Chai DC, et al. Transplacental transfer of
anthracyclines, vinblastine, and 4-hydroxy-
cyclophosphamide in a baboon model. Gynecologic
oncology. 2010;119(3):594-600.
32. Koren G, Carey N, Gagnon R, Maxwell C, Nulman I,
Senikas V, et al. Cancer chemotherapy and pregnancy.
Journal of obstetrics and gynaecology Canada : JOGC =
Journal d’obstetrique et gynecologie du Canada : JOGC.
2013;35(3):263-80.
33. Chhabra S, Kutchi I. Fertility preservation in
gynecological cancers. Clinical medicine insights
Reproductive health. 2013;7:49-59.
34. Ring AE, Smith IE, Jones A, Shannon C, Galani E, Ellis
PA. Chemotherapy for breast cancer during pregnancy:
an 18-year experience from five London teaching hospitals.
Journal of clinical oncology : official journal of the American
Society of Clinical Oncology. 2005;23(18):4192-7.
35. Cardonick E, Usmani A, Ghaffar S. Perinatal outcomes
of a pregnancy complicated by cancer, including neonatal
follow-up after in utero exposure to chemotherapy: results
of an international registry. American journal of clinical
oncology. 2010;33(3):221-8.
36. Van Calsteren K, Verbesselt R, Ottevanger N, Halaska
M, Heyns L, Van Bree R, et al. Pharmacokinetics of
chemotherapeutic agents in pregnancy: a preclinical and
clinical study. Acta obstetr icia et gynecologica
Scandinavica. 2010;89(10):1338-45.
37. Pasetto LM, D’Andrea MR, Rossi E, Monfardini S.
Oxaliplatin-related neurotoxicity: how and why? Critical
reviews in oncology/hematology. 2006;59(2):159-68.
38. Peccatori F, Martinelli G, Gentilini O, Goldhirsch A.
Chemotherapy during pregnancy: what is really safe? The
Lancet Oncology. 2004;5(7):398.
39. Cardonick E, Dougherty R, Grana G, Gilmandyar D,
Ghaffar S, Usmani A. Breast cancer during pregnancy:
maternal and fetal outcomes. Cancer journal. 2010;16(1):76-
82.
40. Braems G, Denys H, De Wever O, Cocquyt V, Van den
Broecke R. Use of tamoxifen before and during pregnancy.
The oncologist. 2011;16(11):1547-51.
41. Zagouri F, Sergentanis TN, Chrysikos D, Papadimitriou
CA, Dimopoulos MA, Bartsch R. Trastuzumab
administration during pregnancy: a systematic review and
meta-analysis. Breast cancer research and treatment.
2013;137(2):349-57.

General considerations regarding gynecologic cancers during pregnancy



Obstetrica }i Ginecologia   223

Obstetrica }i Ginecologia LXIII (2015) 223-229                                Review article

CORESPONDEN[~: Gabriela Caracostea , email: caracostea1@yahoo.com
KEY WORDS: preeclampsia, prediction, genetic risk

AN OVERVIEW OF PRESENT TRENDS IN THE PREDICTION
 OF PREECLAMPSIA

Georgiana Nemeti*, Gabriela Caracostea**, Lucia Maria Procopciuc***, F. Stamatian*

* IMOGEN Centre for Advanced Research
**Department of Obstetrics and Gynecology I, “Iuliu Haţieganu” University of Medicine
    and Pharmacy, Cluj-Napoca, Romania
*** Department of Medical Biochemistry, “Iuliu Haţieganu” University of Medicine and
   Pharmacy, Cluj-Napoca, Romania

Abstract

Preeclampsia represents is a longstanding obstetric threat whose unpredictable outcome bears serious
consequences for both the mother and fetus. Preeclampsia has been a priority research topic for decades. Since the
clinical presentation is wellknown in preeclampsia, studies have focussed mostly on prediction (especially of the
severe forms of the disease) and to some extent on treatment. The attributes of the ideal predictive tool is to be
applicable early in pregnancy or preconceptionally, to pick up those patients prone to severe illness, to be nonivasive
and affordable. For the time being, it seems that the best prediction for preeclampsia is provided by an algorhythm
comprised of the evaluation of the clinical risk profile in association with the measurement of two biochemical
markers (PlGF, PAPP-A) and the velocimetry of the uterine arteries performed at the end of the first trimester of
pregnancy.Genetic research brings new insights into these matters. In this respect, our efforts stand to test the
predictive potential of certain genetic variants involved in the pathogenetic pathways to preeclampsia alongside
clinical parameters.

Rezumat: Trenduri actuale în predicţia preeclampsiei

Preeclampsia reprezintă o complicaţie obstetricală recunoscută de ale cărei complicaţii imprevizibile au
consecinţe severe atât asupra mamei cât şi fătului. Preeclampsia a reprezentat o prioritate a cercetării în obstetrică
în ultimele decenii. Având în vedere că tabloul clinic al afecţiunii este binecunoscut, studiile s-au axat în principal
pe predicţie (în special a formelor severe de boală) şi într-o oarecare măsură pe tratament. Instrumentul predictiv
ideal ar trebui să fie aplicabil cât mai timpuriu în sarcină sau chiar preconcepţional, să identifice pacientele care
vor face o formă severă de boală, să fie noninvaziv şi accesibil. În prezent, cea mai bună predicţie a preeclampsiei
este asigurată de evaluarea profilului de risc clinic în asociere cu măsurarea a doi markeri biochimici (PlGF, PAPP-
A) şi a velocimetriei la nivelul arterelor uterine, măsurate la sfârşitul primului trimestru de sarcină. Studiile efectuate
în domeniul geneticii aruncă aceste deziderate într-o lumină nouă. În acest sens, munca noastră de cercetare şi-a
propus să evalueze potenţialul predictiv al mai multor variaţii genetice de pe traseul principalelor verigi patogenetice
implicate în preeclampsie alături de parametri clinici.

Cuvinte cheie: preeclampsie, predicţie, risc genetic

Background

Preeclampsia – the association of pregnancy
hypertension and proteinuria - is one of the most
frequently encountered pregnancy-associated
pathologies, causing alarming rates of maternal and

perinatal morbidity/mortality worldwide1,2. It places
a heavy toll on society since care of the preeclamptic
patient and its offspring implies complex medical care
and expensesboth short term (during pregnancy,
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respectively the neonatal period) and long term
(provided the cardiovascular risks in later life for the
pregnant woman and in adulthood for the child born
of a preeclamptic pregnancy).

The history of medicine keeps records of
preeclamptic patients form ancient times, when the
disease was feared for the occurrence of seizures at
the time of birth. It was the french physician Boissier
de Sauvage which gave the name “eclampsia
parturientium” to postpartum convulsions and
discriminated for the first time between seizures at
birth and epilepsy.

Preeclampsia is a perpetual subject of dispute
and controversy in the obstetric worldand despite the
many years of inquiriesit has remained an unpredictable
pathology.Extensive research conducted throughout the
years have managed to draw the complete clinical
setting of preeclampsia. Moreover, clinicians have
managed to dissociate two forms of disease (according
to their severity): early onset and late onset. The former
is characterised by abnormal placental morphology, a
clear familial component and is frequently asoociated
with abnormal uterine Doppler flow (increased
resistivity index or protodiastolic notching after 22
weeks of gestation), intrauterine fetal growth restriction
and poor maternal and neonatal outcome as opposed.
On the other hand, the latter is characterised by the
presence of normal placental morphology, it has no
familial component, the resistivity index on the uterine
artery is normal or slightly increased, it has a low rate
of fetal impact and better materno-fetal outcome than
the early-onset type.

Even though research has also focussed on
the identification of the etiology and the pathogenesis
of preeclampsia, definitive conclusions have not yet
been drawn. Preeclampsia was and remains a disease
of theories, label set more than 80 years ago. Multiple
pathogenic pathways were incriminated along time
(deficitary angiogenesis, thyroid function, immune
response, metabolic function, endothelial injury,
genetic susceptibility), none of them fully explaining
the changes or consequences of preeclampsia3,4. The
only certainty is that a malfunctioning placenta is the
key factor responsible for the disease development
and the only curative treatment known so far is
delivery.At the same time, there have been no major

breakthroughsregarding the treatment of
preeclamptic patients since the revolutionary use of
magnesium sulfate administered during labor, delivery,
and postpartum to prevent convulsions in women with
preeclampsia or to deter recurrent convulsions in
women with eclampsia.

In such conditions it does not come as a
surprise that the burden of preeclampsia still threatens
pregnant women worldwide. Approximately 800
women die from pregnancy or childbirth-related
complications around the world every day5, most of
them in developing countries.Preeclampsia alone
(disregarding the rest oh hypetensive complications
of pregnancy) ranges 2-5% of all births in the United
States United States, Canada and Western Europe1,2.
In the developing world, a woman is seven times as
likely to develop preeclampsia than a woman in a
developed country and10-25% of cases will result in
maternal death6. In Latin America, preeclampsia is
the number 1 cause of maternal death7.The WHO’s
most recent statistical data (2014) regarding the main
determinants of maternal death, reports a 14 %
incidence of preeclampsia as the third most frequent
cause of maternal mortality worldwide8. All in all,
ten million women develop preeclampsia each year
around the world, 76 000 pregnant women die from
preeclampsia/related hypertensive disorders and
around 500 000 babies are estimated to die from these
conditions9,10.

Beyond the figures, preeclampsia has
remained a constant preoccupation for the scientific
community, mainly in the attempt to discover means
of prediction of the disease and/or to complete the
pathogenetic framework of the disease. Finding a tool
to predict the onset of disease early in the course of
pregnancy or, ideally, preconceptionally, would be the
best weapon to prevent the evolution towards
unfavourable outcomes for both the mother and its
baby. The aim of predictive tests for preeclampsia is
to select those patients at HIGH RISK to develop
the disease.

Premises of prediction in preeclampsia

Prediction of preeclampsia has classically
involved the search for a  panel of clinical
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parameters11,12,13,14. Most of these would occur with
the onset of disease (early, starting with the 20th week
of pregnancy, or late  starting with the 32nd week of
pregnancy), some of them would be present from
the first trimester of pregnancy, while some
(constitutional parameters, chronic disease and family
history could be obtained antenatally). However, as
useful as these features have been so far (well
documented by clinical trials and metaanalysis), it is
clear they are not efficient enough in predicting either
the onset of disease, or its severity. Moreover, the
most significant of them, that is  history of
preeclampsia in a previous pregnancy and maternal
comorbidities which are most strongly associated with
preeclampsia, cannot be applied to nulliparas – the
category of pregnant patient at greatest risk of
preeclampsia.

Since the outburst of genetic, biochemic and
molecular biology techniques and the applicability of
tools from these fields to clinical practice, it has
become obvious that the answer to many questions
lies in their territory. For preeclampsia as well, it
appears that biomarkers revealed through these
methods represent the future of prediction.

A single-center multi-factorial prediction
experience

Our research team has tried to designa
combined clinical and genetic detection algorhythm
to be used preconceptionally or early in the first
trimester. It would allow us to identify the high risk
group for preeclampsia and ensure proper and timely
management, and further even, to select the category
at risk for severe disease (early-onset).

In this respect, we included a large panel of
clinical features related to preeclampsia to be searched
for in these patients: maternal age, parity, smoking habit,
BMI (body mass index) calculation, blood pressure at
booking,multiple pregnancies, family/personal history
of preeclampsia, adverse pregnancy outcomes
(stillbirth, abruptio placentae) in previous pregnancies,
IVF (in vitro fertilization) procedures, long inter-
pregnancy intervals and preexisting maternal
conditions(diabetes mellitus, cardiovascular, renal,
autoimmunepathology), paternal history.

The candidate polymorphisms for contouring
the genetic profile of the preeclamptic patient taken
into analysis belonged to the etiopathogenic
underpinnings in preeclampsia known to carry an
increased risk for severe disease. Thus, from the renin
angiotensin system (RAS) pathway we investigated
the M235T and T174M for angiotensinogen, G/A 19-
83 for renin, a deletion/insertion and A/G2350 for the
angiotensin converting enzyme, A/C1166for thetype
I angiotensin receptor, 3123C-A for the type II
angiotensin receptor. The prothrombotic potential in
connection with preeclampsia was evaluated by
studying the factor V Leiden, G20210A prothrombin,
C677T  and A1298C methylenetetrahydrofolate
reductase polymorphisms. Dyslipidemias/
hyperlipemias were represented by the APOE*2
(apolipoprotein E), *3, *4, l447X and N291 mutations
in the lipoprotein lipase gene and the TAQUIB
mutation in the cholesterole transpherase gene. For
the assessment of the oxidative stress pathway we
picked the Ala-9Val (mithocondrial superoxide
dismutase) and Arg213Gly(cytoplasmic superoxide
dismutase) variants. Hypothyroidism was evaluated
by searching for the Asp787Glu (thyroid stimulating
hormone receptor), DLA-C/T (Deiodinase Dq11),
Thr22Ala (Deiodinase D2) polymorphisms. The
endothelial dysfunction pathway was evaluated by
the presence of the Glu298Asp (nitric oxide sinthase
eNOS) polymorphisms  and the vascular endothelium
growth factor (VEGF) 936C/T, 405G/Cvariants in
preeclamptic patients.

After having analysed all variables and the
correlations among them, it proved that the genetic
polymorphismsmost significantly linked to severe
preeclampsia in the studies we conducted were the
epsilon3/epsilon4 apolipoprotein gene from the
hyperlipemia/dyslipidemia link, the factor V Leiden
gene from the inherited thrombophilias pathway, the
M235T polymorphism of angiotensinogen and
A1166C angiotensin II type 1 receptor gene from
the renin-angiotensin system cascade15 -22. Since
severe preeclampsia leads to delivery at lower
gestational ages and neonates with lower birthweight,
it came as a confirmation when these genes were
closely associated with such features. This
consolidated our conclusions that a poor outcome in
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preeclampsia is linked with the respective genetic
variants.

When considering the hyperlipemia/
dyslipidemia chain, it is possible they cause oxidative
stress associated with endothelial dysfunction. This
is achieved by means of their altered lipid profile with
higher triglyceride and triglyceride rich lipoprotein
(LDL-Clow density lipoprotein cholesterole) levels
and lower HDL-C (high density lipoprotein
cholesterole)levels. Apolipoprotein E (APOE) is a
component of chylomicrons, VLDL (very low density
lipoproteins), HDL, is expressed in the human
placenta and it could be a promising marker for

preeclampsia23. There are three isoforms to APOE
- E1, E2 and E3, coded by three alleles, epsilon 2,
epsilon 3 and epsilon 4, which in turn produce six
genotypes to the APOE gene, each having different
functions. In most populations, the Epsilon3 is the
normal allele, whereas the Epsilon4 allele is
associated with high LDL-C levels17,24. The results
of our analysis pointed out a significant association
between carriers of the epsilon 4 allele and the
development of pregnancy hypertension and severe
preeclampsia (Table 1). When dyslipidemia is
associated with the presence of the epsilon 4 allele,
this is also a risk factor for preeclampsia.

Inherited thrombophilia polymorphisms 
 
A. Hypertensive disorders in pregancy    vs.   normotensive patients 
 
Variable P value OR 
Factor V Leiden <0.001 OR=8.9 (95%CI 2.5 - 30.66) 
C677T MTHFR <0.001 OR=5.2 (95%CI 2.8 - 9.7) 
A1298C MTHFR 0,01 OR=2 (95%CI 1.1 - 3.6) 
 
B. Severe preeclampsia       vs.     PIH & mild preeclampsia 
 
Variable P value OR 
Factor V Leiden 0,04 OR=2 (95%CI 1,2 - 20.6) 
C677T MTHFR 0,04 OR=2,5 (95%CI 1 - 19,7) 
A1298C MTHFR 0,62 - 

 

Table 1. APOE genotypes and alleles – association with different types of preeclampsia (Procopciuc, Stamatian et al., 2011).

Table 2. Thrombophilic mutations in preeclamptic patients versus normotensive patients (Procopciuc, Stamatian et al., 2010).

An overview of present trends in the prediction of preeclampsia
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Pregnancy is a physiological state
characterized by the expression of an increased
thrombophilic potential as a result of increased
procoagulant activity (the increased plasmatic level
of certain coagulation factors) and decreased
anticoagulation (reduced protein S, activated protein
C) or fibrinolysis. Hypercoagulation is the result of
the interaction between genetic risk factors and
environmental factors.

Factor V Leiden mutation is associated with
resistance to the degradation activity of the activated
protein C. This results in an increased thrombophilic
potential and the it has been associated to the
occurrence of preeclampsia in carrier patients25,26.
Our study results come to confirm literature findings
in that factor V Leiden bore the strongest association
to hypertensive disorders and was also connected to
severe outcome preeclampsia, as shown in table 2.

The renin–angiotensin system plays an
important role in regulating blood pressure. The genes
encoding the components of the RAS may be involved
in the pathogenesis of preeclampsia.Preeclampsia
implies defective placentation with subsequent utero-
placental hypoperfusion based on the deficiency in
the physiological remodeling of uterine spiral
arteries27. The involvement of the RAS in spiral artery

remodelling during pregnancy turns genetic variants
of its componentsinto suitable candidates for
biomarkers ofpreeclampsia. There are studies which
have confirmed the existence of local RAS and its
role in uterine spiral artery remodeling, and that the
genetic variations in the genes encoding RAS
components couldbe markers of the predisposition to
preeclampsia28.In our research, there was a
significant association of pregnancy outcome
(gestational age at delivery and birth gestational
weight) with the Met235Thr angiotensin and insertion/
deletion angiotenisn-converting enzyme genotypes as
shown in table 3.

However, event though this was a reseach
of unprecedented complexity, with a large numbar of
candidate genes include alongside clinical, biochemical,
ultrasound and genetic parameters, the results are
promising with respect to clinical applicantion but
however inconclusive. Such as the work of many
researchers before us who have approached different
algorhythms to predict preeclampsia. There are
several reasons for this outcome, which we actually
foresaw, reasons shared by all studies targeting to
find biomarkers for preeclampsia: statistical power
is generally limited, there is a need to better control
for confounding factors, it is difficult to achieve

Table 3. Association between positive genotypes for the renin-angiotensin-aldosterone system polymorphisms and
clinico-pathological characteristics of preeclamptic patients (Procopciuc, Stamatian et al., 2011)

Georgiana Nemeti
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reproducibility due to gene variations in different
populations and there is such a large variety of
possibly involved genes that it is very difficult to have
definite results for any one gene.An impressive
number of studies have been carried out, somemore
significant then others but, regardless if one gene
mutation versus several genes mutations were
evaluated, if larger versus smaller groups of patients
were enrolled, or if biochemical, genetic, clinical,
transcriptomic, ultrasonographic parameters were
used – there was never a conclusive result. One of
the biggest concerns is the very poor reproducibility
of studies given the wide varibility of the genome
and the different ethnicities of the populations taken
into study.

On the grounds of existing evidence, the best
clinically accepted detection methodto date is the Fetal
Medical Foundation (FMF) early onset preeclampsia
prediction test.A study of performed by the FMF in
2013 has shown that prediction by PlGF only leads to
a detection rate of 59%. With prediction by PAPP-A
leads to even less (44%) and a 60% prediction when
the two molecules were associated, the authors found
a significant increase in the detection rate when
adding the ultrasonographic and clinical parameters,
rising to 87% with determination of PlGF and 82%
when associating PAPP-A.The best detection rate,
of 93%, was achieved when all 4 parameters were
accounted for, making this the most reliable
preeclampsia antenatal prediction tool and prompting
it to be implemented in many clinical centers
worldwide and become part of our practice.

Regarding the prediction of longterm
consequences of preeclampsia, each woman is bound
to have an inidividualized surveillance plan tailored
according to her own medical and obstetric history.
Thus, once a patient has suffered from preeclampsia,
the clinician must thoroughly consider her future
outcome and carefully plan the long term follow up of
her cardiovascular and renal function, as well as her
hepatic and metabolic profile long term check-up.

Conclusions

To sum up all the significant resultsobtained
so far, the future of research in predicting

preeclampsia translates into the discovery of a
combined detection algorhythm compiled from
markers belonging to different categories (clinical,
genetic, biochemical) which will detect women prone
to develop the syndrome preconceptionally. This work
calls for multi-center, multi-national collaboration in
order to cover as many population particularities as
possible, to involve a large number of patients into
studies and to test more hypothesis, of different teams,
in diverse settings in the attempt to reach
reproducibility, significance and not in the least, global
consensus.
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Abstract

Scientific evidence shows that physiologic changes accompanying pregnancy influence oral health and,
reiprocally, dental and gum pathology influence the obstetric and neonatal outcome. Pregnant women are a special
category of patients found at increased risk of dental capital damage, gingival conditions, periodontal disease and
oral tumors. Preconceptional evaluation of the oral health status is recommended, especially for patients with
history of recurrent pregancy loss, premature birth, low birth weight neonates, preeclampsia or prematurely ruptured
membranes. The patient with periodontal disease may be regarded as a high risk patient from the obstetrician’s
point of view.

Rezumat: Patologia orala şi implicaţiile asupra prognosticului materno-fetal în sarcin – o
                 revizuire a literaturii de specialitate

Este recunoscută ştiinific influenţa modificărilor fiziologice asociate sarcinii asupra sănătăţii orale şi,
reciproc, impactul patologiei dentare şi gingivale asupra prognosticului materno-fetal. Gravidele reprezintă o
categorie specială de paciente aflate la risc crescut de deteriorare a capitalului dentar, afectare gingivală, boală
parodontală şi tumori orale. Este recomandată evalurea preconcepţională a statusului sănătăţii orale, în special
pentru pacientele cu istoric de boală abortivă, naştere prematură, feţi cu greutate scăzută la naştere, preeclampsie
sau ruptură prematură de membrane. Pacientele cu boală parodontală reprezintă o categorie de paciente cu risc
crescut din perspectiva obstetricianului.

Cuvinte cheie: sanatate orala, prognostic obstetrical, ingrijire dentara
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INTRODUCTION

Pregnancy is a unique stage in a woman’s
life, being characterized by complex physiologic
adaptive mechanisms specific to this period. There
is compelling scientific evidence that these physiologic

changes influence oral health on the one hand and,
on the other hand, the presence of a hostile oral
environemnt or one who has been damaged
pregestationally may influence the obstetric and
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neonatal outcome. This is why prenatal care must
include, as part of the maternal evaluation, an
examination of the oral cavity in order to ensure
prevention, timely diagnosis and management of dental
and gum pathology.

The oral cavity environment is considered to
be an active multifactorial complex subject to permanent
change. It may be compared to a pair of scales formed
on the one side by intrinsic factors (specific to every
individual) and on the other side by extrinsic factors
(represented by certain habits or components acquired
during the lifespan of the individual). Research conducted
in this direction have found, however, not only a cause-
effect relationship among them, but also an
interdependence connection [1].

Oral lesions and loose (mobile) teeth

Pregnant women are a special category of
patients found at increased risk of dental capital
damage due to the augmented acidity of the oral
cavity, the larger share of dietary glucids and the
postponement in adressing oral health issues. Early
caries present as white, demineralised spots which
later turn into brown cavities. In pregnant patients
untreated dental caries may evolve to dental abcesses
or facial celulitis. It was proven that children born of
mothers with poor oral health are themselves more
prone to developing caries [2].

Pregnant patients should reduce their chance
of developing caries by respecting proper oral hygene,
that is dental brushing/flossing twice daily with a
fluoride rish toothpaste and by keeping a healthy diet.
Xylithol and clorhexidine lower maternal oral bacterial
load and reduce transmission of pathogens to the fetus
when used towards the end of pregnancy and/or in
the postpartum period. Both topical agents are safe
for administration in pregnancy and during
breastfeeding.

Morning sickness is a common cause during
the first trimester of pregnancy; moreover, later during
the pregnancy a lax esophageal sphincter and upward
pressure from the gravid uterus can cause or
exacerbate acid reflux. Therefore, the oral cavity is
more often exposed to gastric acid that can erode
dental enamel and patients with hyperemesis

gravidarum can have enamel erosions [3].
Management strategies aim to reduce oral acid
exposure through dietary and lifestyle changes, plus
the use of antiemetics, antacids, or both. Pregnant
women should be advised to avoid brushing their teeth
immediately after vomiting and to use a toothbrush
with soft bristles to reduce the risk of enamel damage.
Fluoride mouthwash can protect eroded or sensitive
teeth.

Fluorised mouth water protects
sentitive teeth or those with erosions [4]. Moreover,
Jiang et al. Have shown that the use of mouth water
in pregnant patients from before 20 weeks of
gestation, during the entire pregnancy, until 42 days
postpartum may be an efficient means of improving
maternal oral health but also of neonatal health as
well [5].

Teeth can loosen during pregnancy, even in
the absence of gum disease, because of increased
levels of progesterone and estrogen affecting the
periodontium that supports the teeth [6]. Thus,
approximately 50-70% of pregnant women develop
gum or periodontal inflammatory disease resulting in
the so called pregnancy gingivitis, respectively
parodontitis [7].

Pregnancy gingivitis 

Gingivitis is the most common oral disease
in pregnancy, with a prevalence up to 75%. On the
other hand, one half of pregnant patients with
preexisting gingivitis have significant exacerbation
during pregnancy.[6]

Hormonal shifts during pregnancy due to the
fluctuations in estrogen and progesterone levels in
combination with changes in oral flora and a decreased
immune response may cause the gingiva to become
inflamed and overgrown. Gingival inflammation tends
to increase during pregnancy and diminishes during
the last weeks of the pregnancy and postpartum period.
Pregnancy-related gingivitis may be unrelated to the
amount of plaque biofilm and usually does not increase
rates of periodontitis [7].

Hormonal changes outside of pregnancy may
also influence gingival health. Some women
experience an increase in gingival inflammation with
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ovulation (menstrual cycle-associated gingivitis).
Gingival inflammation also increases with puberty-
related hormonal changes [7].

Patients should be instructed to perform
thorough oral hygiene measures, including tooth
brushing and flossing to keep the plaque biofilm levels
to a minimum [8].

 Therapy for pregnancy gingivitis may consist
of debridement and adjunctive antibiotherapy.
Periodontal treatments are performed during the early
part of the second trimester, and additional treatment
of nonurgent periodontal needs are postponed until
the postpartum period. Acute infection, abscess, or
potential sources of sepsis need prompt intervention,
regardless of the pregnancy stage [9].

Periodontitis

Periodontitis is a destructive inflammation of
the periodontium affecting approximately 30 percent
of women of reproductive age. The process involves
bacterial infiltration of the periodontium. Toxins
produced by the bacteria stimulate a chronic
inflammatory response, and the periodontium is
broken down and destroyed, creating pockets that
become infected. Eventually, in extreme cases the
patients could loose their teeth [6].

The idea that pregnancy adverse events and
periodontal disease are interconnected arose from
Miller’s focal infection theory (1981), who suggested
that microorganisms present in the oral cavity or their
waste products gain access to parts of the body
adjacent to or remote from the mouth [10]. This
process can induce recurrent bacteremia, which
indirectly triggers the hepatic acute phase response,
resulting in production of inflammatory mediators
(cytokines, prostaglandins and interleukins), which can
affect pregnancy.[8]  Periodontal disease induces a
periodontal pathogens transfer into the amniotic fluid.
This passage has been associated with a variety of
adverse pregnancy events, including low birth weigh,
preterm delivery, fetal growth restrict ion,
preeclampsia, gestational diabetes mellitus and fetal
death, although the mechanism by which those
conditions occurs remains unclear and controversy
exists [11].

In this respect, it was proven that a positive
fetal IgM and C reactive protein, 8-isoprostan, PGE2,
TNF-α increase the risk of premature delivery [12].
The treatment of periodontal disease in pregnant
women with gestational ages between 12 and 20
weeks mai lead to a decreased level of inflammation
in the crevicular groove and also to a reduced level
of inflammation mediators such as cytokins, (IL-1β,
IL-6, IL-8, IL-10, IL-12, IL-17, TNF-α), chemokins
(MCP-1, RANTES), prostaglandins and even
periodontal clinical parameters [13].

Recet data prove the correlation between the
genetic polymorphisms of IL-1RN, IL1-β, COX-2,
VEGFR1 (vascular endothelium growth factor 1) and
HSP70 (heart shock protein 70)  in pregnant patients
with periodontal issues and premature labour [14, 15].

The oral bacteria that have been identified
in cases with preterm delivery and periodontal disease
are Bacteroides forsythus, Porphyromonas gingivalis,
Actinobacillus actinomycetemcomitans, Treponema
denticola, and Fusobacterium nucleatum. There were
described two possible pathways for preterm delivery
in women with periodontal disease: on the one hand
translocation to the fetoplacental unit and the seeding
of the placenta or amniotic fluid by oral flora and on
the other hand presence of a genetic predisposition
towards an exaggerated local or systemic
inflammatory response in these cases [16].

These endotoxins and proinflammatory
mediators may either lead to the rupture of uterine
membranes and premature delivery, or cross the
placental barrier and cause fetal toxicity resulting in
both preterm delivery and low-birth-weight babies.
Translocation of periodontal pathogens to the
fetoplacental unit and the action of a periodontal
reservoir of lipopolysaccharides on the fetoplacental
unit1 have also been proposed as possible mechanims
connecting gum disease, preterm birth and low birth
weight. This association has been increasingly
investigated with inconclusive results: some authors
found periodontal disease to be a determinant of
preterm birth and low birth weight , others only
supported its involvement in the delivery of low birth
weight neonates, while others failed to find any
relationship among them [17,18].

Pregnancy is an increased inflammatory
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state with increased gingival inflammation and
increased insulin resistance. Infection also leads to
insulin resistance. Thus, an infection-induced insulin
resistance in response to periodontal infection could
exacerbate the preexisting pregnancy-induced insulin
resistance and may cause impaired glucose tolerance
and the manifestation of GDM. Xiong et al. found
there is a positive correlation between periodontal
disease and the occurrence of GDM while others
did not.

 Preeclampsia is a plurifactorial pregnancy
complication. Among the pathogenic hypothesis
underlying this complex pathology lies the infection-
inflammation theory: increased proinflammatory
molecules lead to endothealial damage and may cause
preeclampsia. Chronic, persistent maternal
periodontal disease is a reservoir of bacteria causing
host inflammatory response which potentiates the
exaggerated inflammatory state of pregnancy and
might be an independent risk factor for preeclampsia.
Kunnen et al. in a systematic review of 14 studies
published in 2010 concluded that it is questionable
whether periodontal disease plays a causal role in
the pathogenesis of pre-eclampsia. Huang et al. in a
meta-analysis performed in 2014 found that gum
disease is significantly associated to the occurrence
of preeclampsia. Other authors however didn’t find
a connection between these conditions [17,18,19].

The augmented salivary concentration of the
bacteria Campylobacter rectus showed a significant
correlation both with the levels of estrogenemia
specific for pregnancy and the presence of acute
phase antibodies (IgM) in the cord blood samples of
prematurely born infants [12].

From a psycho-social point of view, Silveira
et al. evaluated the association between anxiety,
depression and oral health in pregnant patients. The
study reported a 2-3 fold increased chance to loose
teeth due to the lack of dental-oral examination i n
pregnant women diagnosed with anxiety. Furthermore
the authors concluded that, not only the above
mentioned factors, but also racial and ethnic factors,
low income, lack of a partner or the lack of prenatal
care are interdependent and may prevent the normal
development of pregnancy [20].

Management of periodontitis in pregnancy

is based on early diagnosis and deep root scaling. No
harm to the mother or fetus was reported from
treatment of maternal periodontal conditions. Women
with preexisting periodontal disease can reduce the
risk of recurrence or worsening disease during
pregnancy through proper oral hygiene. The
American Academy of Periodontology recommends
that all women who are pregnant or planning to
become pregnant undergo a periodontal examination
and any necessary treatment [21].

Pregnancy oral tumor

Pregnancy oral tumor (pyogenic granuloma)
occurs in up to 5% of pregnancies, neavand caracter
malign. This is an exaggerated inflammatory response
to local irritants (plaque and calculus) that occur during
pregnancy.

 The vascular lesion is caused by increased
progesterone in combination with local irritants and
bacteria. Criteriile histopatologice clasifica aceasta
tumora ca si un angiogranulom. Lesions are typically
painless, erythematous, smooth, and lobulated; they
are located primarily on the anterior mandibular or
maxillary gingiva. The tongue, palate, or buccal
mucosa may also be involved. Pregnancy tumors are
most common after the first trimester, grow rapidly,
and typically recede after delivery. Usually the
management is observational unless the tumors bleed,
interfere with mastication, or do not resolve after
delivery. Lesions surgically removed during pregnancy
are likely to recur. However, the plaque and calculus
should be removed [6].

Clinical implications

There is a reluctant attitude regarding dental
procedures during pregnancy either among dentists
and pregnant women. Obstetricians and dentists can
overcome this situation through education, clear
communication with patients, and the development
of ongoing collaborative relationships [22, 23]. The
recommendations of the specialty societies take into
consideration both the maintenance of oral hygene
by the pregnant patient and the specific obstetric and
dental care.
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Maintaining oral health

It is advisable to brush teeth daily (at least
twice a day with a fluoride rish paste) and to use the
other dental hygene means routinely (mouth wash,
dental floss, oral irrigations, tongue brushing, etc.), to
avoid foods and drinks with increased sugar content
and especially to perform a dental check-up/treatment
along pregnancy.

Dental care

Oral examination should gather information
regarding dental hystory and includes the teeth, gums,
tongue, palate, and mucosa. Every pregnant woman
should be assessed for dental hygiene habits, access
to fluoridated water, oral problems (e.g., caries,
gingivitis), and access to dental care. The results of
clinical examination and recommendations for oral
treatments should be documented.

If the last dental visit took place more than 6
months ago and the patient has dental problems,
regardless the gestational age, a new appointment
should be offered as soon as possible.

Where the patient with periodontal conditions
is concerned, it is recommended to remove the supra
and subgingival tophus between 14 and 20 weeks of
pregancy.

Obstetrical risk assessment according
to oral health status

The collaboration between the obstetrician
and the dentist is mandatory especially for patients
with history of recurrent pregancy loss, premature
birth, low birth weight neonates, preeclampsia or
prematurely ruptured membranes.

The patient with periodontal disease may be
regarded as a high risk patient from the obstetrician’s
point of view. This is why, when performing the
general work-up of women preconceptionally, it is
useful to refer patients to a dentist specialised in
periodontology for a thorough prenatal check-up of
the oral health status.
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Abstract

Objective: To find a possible connection between Chlamydia infection and preeclampsia. Preeclampsia is
a pregnancy related disease, which represents an important cause of perinatal and maternal morbidity and mortality
worldwide. The understanding of the etiology is insufficiently studied and the current screening tests are still
underdeveloped. Regarding the aetiology and pathogenesis of preeclampsia inflammation is considered to have a
central role.

Methods: A retrospective study was conducted in ”Prof. Dr. PanaitSîrbu” Hospital in Bucharest. Pregnant
women who were tested positive for Chlamydia trachomatis were compared with those who were negative. It was
analysed the association between the presence of Chlamydia and preeclampsia during pregnancy. The study included
the pregnant women screened for Chlamydia trachomatis who delivered after 24 gestational weeks. Preeclampsia
was defined as hypertension (>140/90mmHg) associated with proteinuria (>+1, > 300mg in urine collected in 24
hours) after 20 weeks of pregnancy.

Results: 78 pregnant women Chlamydia positive were compared with 180 women Chlamydia negative. We
could not find a correlation between Chlamydia infection and preeclampsia.

Conclusions: Infection with Chlamydia trachomatis was not associated with an increased risk of
preeclampsia. Further, studies should be performed on larger number of patients to evaluate these findings.

Rezumat: Posibila legatură între infecţia cu Chlamydia şi apariţia preeclampsiei?

Obiectiv: Demonstrarea unei posibile legături între infecţia cu Chlamydia şi apariţia preeclampsiei.
Preeclampsia este o afecţiune caracteristică sarcinii şi prezintă o rată crescută de mortalitate şi morbiditate
materno-fetală. Etiologia acesteia este încă incomplet elucidată, iar testele de screening sunt încă în curs de
cercetare. Se pare că în ceea ce priveşte etiologia şi patologia acesteia, inflamaţia joacă un rol important.

Material şi metodă: Un studiu retrospectiv a fost efectuat în cadrul Spitalului Clinic de obstetrică şi
ginecologie Prof. Dr. Panait Sîrbu. Au fost comparate pacintele gravide cu rezultat pozitiv la Chlamydia cu cele
Chlamydia negative. S-a analizat existenţa unei legături între infecţia cu Chlamydia şi apariţia preeclampsiei. În
studiu au fost incluse toate gravidele testate pentru Chlamydia trachomatis care au născut după 24 săptămâni de
gestaţie. Preeclampsia a fost definită drept hipertensiune arterială (>140/90mmHg)  asociată cu proteinurie (>1+;
>300mg/24 ore urină colectată) apărute după 20 de săptămâni de sarcină.

Rezultate: 78 de gravide cu infecţie cu Chlamydia au fost comparate cu 180 de gravide fară infecţie. Nu s-
a găsit o legatură între apariţia preeclampsiei şi infecţia cu Chlamydia.

Concluzii: Infecţia cu Chlamydia nu s-a asociat cu un risc crescut de apariţie a preeclampsiei. Sunt
necesare studii ample care să elucideze acestă ipoteză.

Cuvinte cheie: Chlamydia, preeclampsia, sarcină, infecie, hipertensiune
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INTRODUCTION

Hypertensive disorders during pregnancy
keep an important place in medical practice and many
studies are still being developed. Preeclampsia(PE)is
one of the most studied hypertensive disease during
pregnancy. PE is a syndrome defined as new onset
hypertension after 20gestational weeks
associated(accompanied) with proteinuria according
the Royal College of Obstetricians and Gynaecologists
(RCOG).

Regarding the mechanisms involved in
preeclampsia, one of the principles is represented by
immunologic intolerance,  which affects the
endothelium (1). Another theory raised by Redman
and colleagues (1999) has proposed that the
endothelial cell dysfunction associated with
preeclampsia can result from a generalized
perturbation of the normal maternal intravascular
inflammatory response to pregnancy (1-5). Starting
from this point of view, some studies tried to show a
relation between infection and preeclampsia
occurrence (1-6).

Chlamydia trachomatis is the most common
bacterial sexual infection transmitted worldwide. It
is well known that the infection has been associated
with reproductive tract disorders, infertility and
adverse pregnancy outcomes (6,7). In pregnancy the
chlamydia infection is associated with miscarriage
and premature rupture of membranes. There is still
not enough evidence if chlamydia infection is a risk
factor for preeclampsia.  The studies that explored
the connection between preeclampsia and chlamydia
infection had controversial results. A study conducted
by Haggerty, Catherine L. et al. showed that there is
a close relation between Chlamydia trachomatis
infection and preeclampsia.(4)

Preeclampsia is a serious complication of late
pregnancy that has been associated with changes of
the immune system. Increased circulating pro-
inflammatory cytokines (Szarka et al., 2010) and cells
with a Th1 phenotype (Saito and Sakai, 2003) together
with non-pregnant levels of circulating regulatory T
cells (Santner-Nanan et al., 2009) have all been
reported in preeclampsia.(6) A role of natural killer
(NK) cells in changing this balance has been reported

and has led to the suggestion that in some cases this
condition may be caused by pro-inflammatory immune
responses (Saito et al., 2007) (6).

There is no reported information on CT
infection and preeclampsia although it has been
suggested that there may be an association (Equils
et al., 2006).(1) However, there are a number of
studies in the literature reporting connections between
infection with the related respiratory pathogen C.
pneumoniae (Cp) and preeclampsia (Xie et al., 2010;
El-Shourbagy et al., 2011). Taken together, these
results suggest that it is not the presence or absence
of a pathogen, but rather the interplay between
chlamydial pathogens and the immune response that
determines disease outcome (6,8,9).

METHODS

Starting from these literature findings, a
retrospective study was performed to analyse if there
is a connection between chlamydia infection in
pregnancy and preeclampsia development. The study
includedwomen who delivered in the Clinical Hospital
of Obstetrics and Gynecology ”Prof.Dr.PanaitSîrbu”
Bucharest in 2013.The inclusion criterion for this
study was Chlamydia testing during pregnancy. The
exclusion criteria werethe absence of the Chlamydia
testing and pregnancy ended before 24 gestational
weeks.

The study included 78 pregnant women
positive for Chlamydia and another 180 negative for
Chlamydia during one year. All pregnant women gave
birth in ˛Prof. Dr. Panait Sîrbu˛ Clinical Hospital
Bucharest. Also, it was recorded data about age,
parity, height and weight, smoking status, delivery
mode. These data are summarized in table 1.

The main outcome measured was
preeclampsia. Preeclampsia cases were defined by
new onset of hypertension developed after 20 weeks
of gestation associated with proteinuria, according to
the definition of Royal College of Obstetricians and
Gynaecologists (RCOG).

Maternal characteristics were compared
between cases using the chi-square test.The data
were analysed using Microsoft Excel 2007.Maternal
age was measured at baseline. All the date were

Chlamydia infection a linkage to preeclampsia development ?
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obtained from the  general clinical observation sheet
and from hospital registry.

RESULTS

The study included 78 pregnant women
positive for Chlamydia and another 180 negative for
Chlamydia during one year. In the Chlamydia positive
group, 9 developed PE and from the Chlamydia
negative group, 12 developed PE.

The mean age of the patients was 27.95. 44
of them were smokers.

The statistical analysis showed noassociation
risk for Chlamydia positive subjects to develop
preeclampsia compared to Chlamydia negative
group.We found only an association for pregnant
women under 35 years old, but not for others over
35, or under 30 or 25 years old. We applied the
Pearson’s Chi-squared test with Yates’ continuity
correction data,p-value was 0.03108, only for this
subgroup. Smoking status was relevant for patient
with Chlamydia infection as shown in figure A.

FIG A. Association between Chlamydia- Preclampsiaand
smoking

DISCUSSION

This study of 258 pregnant women who had
chlamydia tested during pregnancy could not find a

link between Chlamydia trachomatis infection and
preeclampsia. As a result pregnant women tested
positive for preeclampsia were no more likely to
develop a form of preeclampsia during pregnancy
compared to uninfected ones.

The study presents some limitations related
to the retrospective design, the small number of
women tested for chlamydia infection, and of course
because of the relative low incidence of preeclampsia
in pregnancy.Maybe a larger, prospective and
multicentric study may be able to solve this
supposition.

CONCLUSIONS

The study could not demonstrate that
Chlamydia trachomatis infection is a trigger factor
for preeclampsia. However, the small number of
cases reduces the strength of these findings.
Therefore, more studies should be developed for a
general agreed conclusion.
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Abstract

Introduction: The rate of pregnancies in patients over 40 years is low, ranging between 1-10% . As predictive
factors we mention: AMH , AFC , number of oocytes , basal FSH value.

Methods: We conducted a study in  Prof.Dr. Panait Sîrbu Obstetrics and Gynecology Hospital which
evaluated the infertile patients over 40 years old. Depending on ovarian reserve ( AMH / AFC ), and the basal FSH
the patients were divided into three groups . Group A : AMH >1 , AFC >6 , basal FSH  >15 ; group B : AMH >0,5 , AFC
>3 , basal FSH  >15 and group C : 0.5-1 AMH , AFC 3-5, different values   of basal FSH .  For group A was used
controlled ovarian stimulation, for group B  was used  natural cycle IVF , and for group C , depending on basal FSH,
the  patients received or not, the controlled ovarian stimulation.

Results : For group A mean number of oocytes was 6 , and  pregnancy rate was 15% . For group B the
average number of oocytes was 2 and  pregnancy rate was 7%. The C group   obtained  an average of 4 oocytes and
a  pregnancy rate of 10%.

Conclusions: To improve the pregnancy rate for lots B and C was used the “ banking” technique. Patients
participated in several IVF cycles with or without controlled ovarian stimulation. The embryos were frozen and
before the embryo transfer were cultured to  blastocyst stage.  However, the alternative with donated oocytes should
be considered at this age .

Rezumat: O noua abordare a femeilor peste 40 ani în cadrul procedurii FIV

Introducere:  Rata de sarcini la pacientele cu vârsta peste 40 ani, este una scăzută, situându-se între 1-
10%. Ca şi factori predictivi menţionăm: AMH, AFC, numărul de ovocite, valoarea FSH-ului bazal.

Material şi metodă:  În cadrul S.C.O.G. Panait Sîrbu am monitorizat paciente cu vârsta peste 40 ani.
Acestea în funcţie de rezerva ovariană (AMH/AFC) şi valoarea FSH-ului bazal au fost împărţite în trei loturi. Lotul
A: AMH>1, AFC>6, FSH bazal >15; lotul B: AMH>0,5, AFC>3, FSH bazal >15 şi lotul C: AMH 0,5-1, AFC 3-5,
valori diferite ale FSH-ului bazal. Pentru lotul A s- a folosit  stimularea ovariană controlată, pentru lotul B s-a
folosit varianta FIV pe ciclu natural, iar pentru lotul C, în funcţie de FSH-ul bazal pacientele au  beneficiat sau nu
de stimulare ovariană.

Rezultate:  Pentru lotul A numărul mediu de ovocite a fost de 6, iar rata de sarcini  de 15%. Pentru lotul B
numărul mediu de ovocite a fost 2, cu o rată de sarcini de 7%.  Pentru lotul C au fost obţinute în medie 4 ovocite cu
o rată de sarcini de 10%.

Concluzii: Pentru a îmbunătăţii rata de sarcini pentru loturile B şi C s-a apelat la “banking”, pacientele
au participat la mai multe cicluri FIV, cu sau fără stimulare ovariană. Embrionii au fost congelaţi şi ulterior cultivai
până la stadiul de blastocist. Cu toate acestea, alternativa cu ovocite donate trebuie luată în considerare la
această categorie de vârstă.

Cuvinte cheie: FIV, AMH, vârsta
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A new approach to women over 40 in IVF procedure

INTRODUCTION

The success of IVF treatments depends on
adequate oocyte recruitment following controlled
ovarian hyperstimulation. Unfortunately women aged
40 years or older have a reduced ovarian reserve
and a reduced pregnancy rate, under 1 to 10%.
Because of that various treatment protocols are
used(1). We have predictive tests of decreased
ovarian reserve and high probability of poor response:
abnormalities of hormonal levels on cycle day 3- high
FSH(>9mIU/mL), high FSH/LH ratio(>2), high
E2(>50 pg/mL); low basal AFC and reduced ovarian
volume; low AMH(2,8). To improve and to optimize
the outcomes of this patients we can vary strategies:
high dose of gonadotropins, GnRH antagonist
protocols, minimal stimulation (clomiphene citrate/
gonadotropins/GnRH antagonist), starting antagonist
in late luteal phase, natural cycle (3,6). Despite of
these the real issue is the limited number of follicles
available for recruitment and no protocol can convert
a poor responder to a good one (3).

MATERIAL AND METHOD

The study took place in Clinical Hospital of
Obstetrics and Gynecology “Prof. Dr. Panait Sîrbu’
Bucharest in 2 years period (jan 2014-dec 2015). This
was a prospective study in which the women over
40 years old were divided in three categories
according to specific criteria.

Inclusion criteria:
-age between 40 and 46years old
-infertility for more then 6 month
-partner semen analysis (normospermy -mild

oligoastenoteratospermy)
Exclusion criteria:
-age not within the selected range(40-46

years old)
-infertility less then 6 month
-severe male pathology( severe

oligoastenoteratospermy)
We focused on female infertility and we tried

to establish in what way a stimulation for IVF  in
women over 40 years old may be beneficial in terms
of pregnancy rates and that is why we excluded

severe male pathology which may alter the final
results.   Another important aspect we tried to take
into account was the balance between cost and
efficiency. In a poor responder patient is there any
benefit in ovarian stimulation if the result is similar to
non stimulation (1-2 oocytes) ?

We divided the patient into three groups. Total
number of patients :108.

Group A: (the most promising to respond to
ovarian stimulation). For this group stimulation was
always used. Number of patients :40

-AMH >1 ng/ml(anti mullerian hormone)
-AFC >6(antral follicle count)
-basal FSH <15 ng/ml

Group B: (the less promising to respond to
ovarian stimulation). For this group natural cycle was
used. Number of patients: 48

-AMH<0,5 ng/ml
-AFC<3
-basal FSH >15 ng/ml

Group C: (the most variable of the 3 groups
regarding the ovarian stimulation response). According
to basal FSH the stimulation was used only in some
cases that promised more then 2-3 oocytes.  Number
of patients: 20.

-0,5<AMH<1
-AFC between 3-5
- Variable FSH

When stimulation was used the same protocol
was applied: antagonist short protocol( fix protocol in
which the antagonist was introduced in stimulation
day 5). At the beginning of the cycle (day 2) the FSH,
Estradiol and Progesterone were measured and an
ultrasound was performed to determine the AFC. The
medium period of stimulation was 10 days and for
the triggering was used chorionic gonadotrophin
alpha.The oocyte pick up was performed 34 hours
later.

The embriotransfer was perform on day 3
(for less then 3 oocytes recovered in the day of the
pick up) and on day 5 (for more then 4 oocytes
recovered in the day of the pick up).
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For the stimulation recombinant FSH was
used in combination with LH.

When natural cycle was used we performed
the ovarian puncture for one or two follicles that
developed that cycle. For the correct moment of the
pick up we used seriate ultrasound and hormone levels
(LH, estradiol and progesterone) which guided us not
to lose the moment or to avoid “white puncture”(no
oocytes). The embriotransfer was performed on day
three.

When we refer to pregnancy rates we refer
to positive Beta HCG that doubles at 48 hours.

RESULTS

When we used more than one cycle ,
“embryobanking” (collect the embryos or multiple
embryotranfers ) the pregnancy rate per couple was
higher (the cumulative rate).

CONCLUSIONS

Due to relative small number of cases in the
groups the percentage of pregnancy has to be
corrected to state the reality which represents a lower
pregnancy rate (in our population and world wide).

Due to the small change of success should
we do IVF with patient’s own oocytes in women over
forty that are no included in the group A. We consider
that the couple should be informed about the
pregnancy rate and should decide whether they want
to try the procedure.

Because stimulation protocols are expensive
we consider that there is no benefit for the couple in
the group B   to do a stimulation because the result
may be the same.(small number of oocytes and low
pregnancy rate). However the alternative with

donated oocytes should be consider at this age.
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Abstract

Introduction. Peri/Postmenopause Hormone Therapy (pHT) routes of administration rised many attempts
and controverses on promoting midlife health in clinical practice, estrogen therapy timing being one.

Objective:  endometrial histology and safety after an oral (O) four-phase contraceptive comparative to a
non-oral (NO) sequential HT in healthy perimenopause and early postmenopause women

Materials and methods. Microscopy assessment at pre-study, after 12, 24 months  treatment in 2 patients
groups: 1) 10 on registered four-phasic O contraceptive (estradiol valerate, estradiol valerate  plus dienogest -
Qlaira®-28days; 2) 20 on 0.5g/day 17 b estradiol gel-Oestrogel® 28 days plus 200mg/day vaginal micronized
progesterone(VMP) 12 days.

All patients accomplished inclusion/exclusion criteria, and are comparable according age, time since
menopause, weight, height, smoking, thromboembolism/cardiovascular risks.

Endometrial safety assessed in terms of estrogen- induced hyperplasia prevention.
Statistic analysis:  paired-sample t test. Differences considered significant when P < 0.01.
Results. Microscopy registered after 12 months: inactive/atrophic endometrium in Oral group (4:40%) vs

NO (3:15%), secretory changes in NO (16: 80%) vs Oral group (6: 60%), with accentuation of this changes after 24
months: atrophy:  Oral  9: 90% vs NO 3: 15%, secretory:  NO 3: 15% vs Oral 9: 45%). No hyperplasia/carcinoma.

Conclusions. Four phase oral contraceptive  is endometrial safe for 24 months.
Proliferative endometrium is more frequent at 12 months on Oral P<.01 (10% vs 5%.) Secretory changes

are more frequent after NO: P<.01 (80% vs 60% at 12 months, 45% vs 10% at 24 months). Atrophy  predominant
after Oral vs NO: P<.01 (40% vs  15% at 12 months, 90% vs 15% at 24 months).

Rezumat: Comparaţie între histologia endometrială şi siguranţă, după administrarea unui
                   contraceptiv oral tetrafazic şi un regim secvenţial estro-progesteron non-oral,
                 la femeile aflate în perimenopauza sau menopauză timpurie.

Introducere.  Căile de administrare a terapiei Hormonale la peri/postmenopauză (THp) au determinat
multiple încercări şi controverse privind sănătatea şi practica clinică la femeile la perimenopauză, momentul
instalării terapiei estrogenice fiind una dintre acestea.

Obiective:  histologia şi siguranţa endometrială după un contraceptiv oral cu patru faze (O) comparat cu
regim secvenţial non-oral (NO) la femei sănătoase în perimenopauză şi în postmenopauza precoce

 Materiale şi  metodă.  Evaluarea microscopică prestudiu, după 12 şi 24 luni la 2 grupe de cazuri: 1) 10 sub
un contraceptiv O, înregistrat, patru fazic  (estradiol valerat, estradiol valerat  plus dienogest - Qlaira®-28zile; 2)
20 sub 0.5g/zi 17 b estradiol gel-Oestrogel® 28 zile plus 200mg/zi progesteron micronizat vaginal (PMV) 12 zile.

Toate pacientele au avut criteriile de includere/excludere şi au fost asemănătoare din punct de vedere al
vârstei, anii de menopauză, greutate, talie, fumat, riscuri tromboembolice/cardiovasculare. Siguranţa endometrului
s-a analizat în termenii prevenirii hiperplaziei estrogen-induse.

Analiza  statistică:  testul simplu t al perechilor. Diferenţele  considerate semnificativ statistice cînd P <
0,01.
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Rezultate.  Microscopia a înregistrat după 12 luni: endometru inactiv/atrofic în  grupul Oral (4: 40%) vs
NO (3:15%), modificări secretorii în grupul NO (16: 80%) vs Oral (6: 60%), cu accentuarea acestei modificări după
24 luni: atrofie:  Oral  9: 90% vs NO 3: 15%, secretor:  NO 3: 15% vs Oral 9: 45%). Nici un caz de hiperplazie/
carcinom.

Concluzii.  Contraceptivul oral patru fazic este sigur pentru endometru după 24 luni.
Endometrul proliferativ este mai frecvent la 12 luni sub Oral P<0,01 (10% vs 5%.) Modificările secretorii sunt mai
frecvente după THp  NO: P<0,01 (80% vs 60% la 12 luni, 45% vs 10% la 24 luni). Atrofia  predomină după THp Oral vs
NO: P<0,01 (40% vs  15% la 12 luni, 90% vs 15% la 24 luni).

Cuvinte cheie: perimenopauză/ postmenopauză precoce, contraceptiv patru-fazic, terapie
hormonală  non-orală, hiperplazie /carcinom endometrial

Introduction

Peri/Postmenopause Hormone Therapy
(pHT) rised many questions, worries,  and
controverses regarding type of hormones, routes of
administration, and estrogen therapy timing on
promoting midlife health in clinical practice paralel
with ageing population and cancer fear in Western
and Northern countries from Europe, and America,
facts that are more and more present in European
Central and Eastern countries.

Objective

Endometrial histology and safety after an oral
four-phase contraceptive comparative to a non-oral
sequential HT in healthy perimenopause, and early
postmenopause women

Materials and methods

Prospective  endometrial assessment by
microscopy at

pre-study, after 12, 24 months  treatment in
30 healthy perimenopausal, and early postmenopausal
women, who were  analyzed in two patients groups
from two in-patient gynecology departments-  “ Dr.
I. Cantacuzino” and ” St Pantelimon”: 1) 10 cases
on a registered four-phasic oral contraceptive
(estradiol valerate, estradiol valerate  plus dienogest
- Qlaira®- during 28 days/monthly; 2) 20 patients  on
0.5g/day 17-b-oestradiol gel-Oestrogel® x 28 days

plus 200 mg/day vaginal micronized progesterone
(VMP) during 12 days from the 14 th day of 17-b-
oestradiol

The endometrial of the first patient group was
collected  by biopsy (Pipelle de Cornier/ Novak
curette) and assessed between days 12 and 19 of
the cycle, at screening,  12,  24 months. Women from
the second group underwent endometrial biopsy
(Pipelle de Cornier/ Novak curette) between the 9-
12th days of progesterone (days 22- 25 of therapy),
at screening,  12, and  24 months

Patients are enrolled if accomplished
inclusion and exclusion criteria (Table 1).

Collected endometrial specimens  are
processed, being   fixed  in 10% formalin and paraffin
embedded;   sections  are done at 2 ěm, stained with
the commune technique of haematoxylin- eosine

Endometrial pathological assessment is done
by a single, independent pathologist.  The endometrial
samples  are classified according to World Health
Organization classification (1994, 2003), and  the
criteria of  Endometrial Collaborative Group (1, 2)
for endometrial hyperplasia (EH) and endometrial
intraepithelial neoplasia (EIN) or endometroid
neoplasia (European Study – 3).

Histologic analysis of endometrial
structures.

· Architecture and cytological analysis of
glandular epithelium  is done looking for atrophic,
weak proliferative, secretory endometrium,

Comparison of endometrial histology and safety after an oral four-phase contraceptive   and  a  non-oral  sequential estro-
progesterone  regimen  in  Healthy peri and early postmenopause women.
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hyperplasia: mitosis for proliferative effect,
subnuclear glycogen accumulation and intraluminal
secretions for secretory changes. Mitosis per se were
not quantified, the categories 2- 3 do not have mitosis
by definition. The regulation effect of progesterone
is analyzed for the degree of proliferation suppression-
mild, moderate, strong, when is not possible an
accurate assessment of secretory transformation
treatment induced.

· Stroma analysis: characteristic aspects for
perimenopause and menopause/postmenopause: the
fibroblast- fibrocytic proliferation- marked (MP) and
moderate (mP), the fibrosis, and the presence of
inflammatory elements (I). In oder to differentiate
and discriminate between EH and EIN- a
premalignant lesion, it is specially assessed the stromal
volume. EIN diagnosis is based  on the presence of
cytological demarcation, crowded gland architecture,
minimum size of 1mm, careful exclusion of mimics,
and diminution of stromal volume to less than
approximately half of the total sample volume (a new
architectural criterion for EIN) (Mutter GL, 2000,
2002; Dietel M, 2001). Most EIN lesions have

been diagnosed as atypical endometrial hyperplasias
in the WHO system.

· Vasculature analysis: vessels’ number on
examined fields: high (HV) and low number (LV), and
sub-epithelial hemorrhages (H).

Endometrial safety is assessed in terms of
estrogen- induced hyperplasia prevention.

The therapeutic effect was appreciated on
epithelium, glands, stroma, and vessels; and histologic
aspects considered were  mitosis for proliferative
effect, and subnuclear glycogen accumulation and
intraluminal secretions for secretory changes.

Mitosis per se are not quantified, the
categories 2- 4 do not have mitosis by definition.

The progesteronic effect was analyzed for
the degree of proliferation suppression- mild,
moderate, strong, when it was not possible an
accurate assessment of secretory transformation
therapeutic induced.

Statistic analysis was based on the paired-
sample t test, and differences between oral –

Table 1. Inclusion and exclusion criteria

Table 2. Classification of endometrial biopsy samples- adapted from WHO 2002; Mutter GL, 2000; Diettel M, 2001
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contraceptive medication and  non- oral, sequential
hormone therapy considered significant at p < 0.01.

RESULTS

There were analyzed 30 patients from two
groups (Table 3):

Table 4 is presenting the patients’
characteristics – demographic, parity, and habits as
smoking, and the cases are comparable according
age, weight, height, smoking, and thromboembolism/
cardiovascular risks, with the exception of parity
(more multiparous patients between patients treated

with the contraceptive regimen). All patients
accomplished inclusion/exclusion criteria.

The endometrial assessment at enrollment
(moment 0), 12 and 24 months are listed in Table 5.

At enrolment microscopy registered similar
endometrial state in both groups: hyperplasia (6 cases/
group 1. and 7 cases/group 2, with complex
hyperplasia without atypia: one case of in group 2),
weak proliferative (3 vs 12 cases- 0.3%/group 1 vs
60%/group 2), and secretory (one case in group 2).

The analysis of the endometrial changes from
baseline induced by the oral combined contraceptive
method, and by sequential non-oral hormone

Table 5. Endometrial aspects at screening (0), 12, and 24 months of HT

Table 3. Patients’ studied

Table 4.  Patients’ Characteristics

Comparison of endometrial histology and safety after an oral four-phase contraceptive   and  a  non-oral  sequential estro-
progesterone  regimen  in  Healthy peri and early postmenopause women.
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treatment in perimenopausal, and early
postmenopausal women (Table 4 and Table 5) is
focusing on  secretory and atrophic  changes,
appreciated as  safe for endometrium health.

After 12 and  24 months of  treatment there are:
· atrophy/ inactive endometrium: 20%,

respective 40%.
· 74%, and respective  49% cases with low

grade secretory changes,  characterized only by
cytoplasmic vacuolisation,

· 6 cases with inadequate progesteronic
response,

· proliferative endometrium:  a total of 3 cases
at 12, and 1 case at 24 months

· increase of stromal fibroblastic-fibrocystic
proliferation (specially in the first year of treatment)

· increase of blood vessels number and of
sub-epithelial hemorrhage (more frequent in the
second year of treatment)

· No hyperplasia/ carcinoma

DISCUSSION

The risks revealed by HERS, WHI for oral
HT imposed the analysis of endometrial effects  of
other regimens with: only low dose estrogens,  low
dose synthetic estrogens as in combined oral
contraceptives, new types of progestogens (gonan,
norpregnan, spironolactone derivates- in reduced
doses parallel with reduced doses of estrogen) as
alternatives to medroxyprogesterone acetate (MPA),
norethisterone (NET) or non- oral route of
administration (transdermal natural estrogens,  and
vaginal micronized progesterone) for prevention of
endometrial hyperplasia, and carcinoma.

The ages of patients enrolled in the Romanian
study were in years of menopausal transitions and
the histopathological reports of endometrial pattern
were in the limits of this period of women’s life.

The four phase contraceptive- E2V/DNG
(Qlaira R, Klaira R- estrogen step-down,  progestogen
step-up regimen) is studied in Europe since 2003 (4),
and in USA - as Natazia R (5), recommended initial
for uterine bleeding control. This contraceptive
product is generating through estradiol valerate a
stable estrogen serum level (6), a very important
pharmacokinetic characteristic beside other benefic
properties  of the natural estrogen for women health
in comparison to synthetic ethinyl-estradiol or to the
natural 17β estradiol, which has a poor cycle control
in contraceptive pills. On the other hand, dienogest –
a new progestogen,  a specific progesterone receptor
agonist, which combines the properties of 19-
nortestosterone derivatives and progesterone
derivatives, has a special pharmacokinetic profile,
with higher plasma concentrations than those of the
other progestogens with higher doses, and it is proved
to have a high potency in vitro, explaining its superior
capacity on endometrial structures  vs other
progestogencs (MPA, DYD, NES) in balancing the
estrogen (7; 8).

We have choose  Qlaira R to avoid abnormal
uterine bleeding characteristic for perimenopause
years (9; 10; 11; 12), and for the control of climacteric
syndrome, low/no effect on metabolisms and
hemostasis (13),  having also in mind other non-
contraceptive effects of contraceptive drugs  (14)
and the estrogen timing hypothesis (15);- the estrogen
administration in newly menopausal women than for
older women,  for long time health preservation (16)

The association of the natural estrogen

Table 6. Stromal and vasculature  changes  after HT
Manuela Russu
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“estradiol valerate”  to dienogest in the step down
and step up regimen was considered the revolution
in contraception,  and the Romanian study makes the
comparison to a sequential non- oral HT regimen
known  and proved by many studies and by our own
studies to be endometrial safe in peri- and early
postmenopause (17).

It was demonstrated that oral contraceptives
(commun and high potency Table 7) exert a
predominant progestational effect on the
endometrium, inducing an arrest of glandular
proliferation, pseudosecretion, and stromal edema and
granulocytes, thin sinusoidal blood vessels (18) Table
7. After prolonged use it is record a progressive
endometrial atrophy, and  an indirect reduction of
endometrial hyperplasia/carcinoma.

The endometrial protection from proliferation,
hyperplasia, or carcinoma was ensured by the
administration of the contraceptive method with the
natural estradiol valerate step down and dienogest,
step up and by the 12 days of 200 mg micronized
progesterone vaginally administrated sequential to
continuous transdermal estradiol. This statement is
for all studied cases, and specially in those with
hyperplasia without atypia at enrolment,

Endometrial microscopical assessment
registered important changes after 12 and 24 months
of treatment: appearance of atrophy/inactive
endometrium in both groups, reduction of proliferative
endometrium- more frequent in the non- oral HT
group 2 (P <0.01), with accentuation after 2 years,
and an increased rate of secretory endometrium
(60%/group 1, and 80%/group 2) - more frequent in
the first year in the both groups.

The analysis regarding endometrial stroma
has revealed two important aspects to be discussed:

-  the increase of  the fibroblast-fibrocytic
proliferation in the stroma and the reduction of fibrosis
in all treated cases, indirectly the maintain of the
stromal volume (an important criteria when discussing
about endometrial intraepithelial neoplasia).

-  the increase of  the granulocyte
inflammatory reaction is like a pseudodecidualisation
is not a sign for endometritis, which need to discover
the presence of periglandular plasma cells and
leukocytes. In the natural menstrual cycle the
presence in the stroma of these leukocytes infiltration
is normally in the premenstrual phase, when starts
the decline of estrogen and progesterone

We consider that the histological records in
the Romanian study  at 12 and 24 months of Qlaira R
in perimenopausal and early postmenopausal women
are different from literature records; one explanation
is that the examination is done after a longer period
of administration, not in the first cycles after first
administration, and another one is specific hormonal
structure of each pill of the product (estrogen step
down- progestogen step up regimen)

At authors knowledge, there  is only one
multicenter European study that assessed endometrial
histology and safety during 20 cycles of treatment
on the four phase contraceptive- E2V/DNG in
healthy women of 18 to 50 years, with BMI  >30 kg/
m2, (19), and no study for endometrial effects  and
safety in elder women, in peri- or early
postmenopause.

The open-label, non –comparative
multicenter study of  the four phase contraceptive-
E2V/DNG assessing endometrial safety recorded
similar  changes in the endometrium into a  secretory/
inactive or atrophic status, and no deleterious effects
on histology.

Table 7. Endometrial histological changes on oral combined contraceptives -adapted from Deligdish L, 2000 (18)

Comparison of endometrial histology and safety after an oral four-phase contraceptive   and  a  non-oral  sequential estro-
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CONCLUSIONS

- The four phase oral contraceptive E2V/
DNG regimen (Qlaira  R estrogen step-down,
progestogen step-up)   is endometrial safe for 24
months: no hyperplasia, no carcinoma registration

- Atrophy  is recorded predominantly after
E2V/DNG regimen vs non- oral sequential hormone
therapy – transdermal 17 β oestradiol plus VMP:  P<
0.01 (40% vs  15% at 12 months, 90% vs 15% at 24
months)

- Secretory changes are more frequent after
non-oral sequential hormone therapy – transdermal
oestradiol plus vaginal micronized progesterone: P<
0.01 (80% vs 60% at 12 months, 45% vs 10% at 24
months)

- Proliferative endometrium is recorded on
E2V/DNG regimen (Qlaira R) only  at 12 months  vs
non oral pHT   - P < 0.01 (10% vs 5%.) and no  case
at 24 months

- Endometrial stromal transformations are
associated   to both types of therapy  changes are
protective against endometrial intraepithelial
neoplasia, and different to normal endometrium

- Four phase  contraceptive E2V/DNG
regimen (Qlaira R) and  non- oral sequential hormone
therapy   induce similar  endometrial aspects, but not
identic to those of reproductive age .
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Abstract

Introduction: Infective endocarditis is a disease with increasing incidence among nowadays population
especially due to current risk factors  such as intravenous drug use. It is very important to be able to set a correct
diagnosys and propper treatment of bacterial endocarditis as this type of pathology harbours an elevated fetomaternal
morbidity and mortality rate.

Material and  method: The information regarding the case presentation was obtained after rigorous
patient discussion, careful clinical examination and detailed research of the pregnancy admission papers.

Results: We present the case of a female patient, 27 years of age, primigravida and  primipara admitted into
hospital at 34 weeks due to an inflmmatory response whith white elevated blood count, neutrophilia, high c reactive
protein  but with no clinical findings suggetive of infection. After multiple interdisciplinary cunsults, careful evaluation
and therapy the diagnosys of possible bacterial endocarditis arose according to the modified Duke criteria. Correct
patient treatment was begun following birth of a healthy neonate with the need for completion of the  antibiotic
treatment and further cardiology evluation.

Conclusions: Bacterial endocarditis in pregnancy is a difficult diagnosis to establish due to misleading
symptoms and to low incidence. The fetomaternal morbidity and mortality rate is despite its rarity is very elevated
leading to a necessary high index of suspicion. Correct management whith orderly visits and long therapy is needed
in order to prevent any unnecessary complications. The only way possible to fulfill all the above mentioned criteria
is by establishing a complex multidisciplinnary trained medical team in order to establish correct patient care and
compliance.

Rezumat: Sarcina şi endocardita infecţioasă – prezentare de caz.

Introducere - Endocardita infecţioasă este o boală cu o incidenţă în creştere mai ales datorită factorilor de
risc curenţi cum ar fi utilizarea de droguri intravenoase sau chirurgia cardiacă corectoare. Este foarte important
diagnosticul corect si tratamentul corespunzător al acestei patologii deoarece se asociază cu o rată de morbiditate
şi mortalitate feto-maternă ridicată.

Material şi  metode – Informaţiile referitoare la prezentarea de caz au fost obţinute în urma unei anamneze
atente, examinări clinice corecte şi analiza detaliată a foii de observaţie  a pacientei.

Rezultate – Este descris cazul unei paciente în vârstă de 27 ani, primigestă, primipară internată în spital
la 34 de săptămâni de sarcină datorită unui sindrom inflamator asociat cu leucocitoză, neutrofilie, proteină c
reactivă crescută dar fără aspecte care să sugere o infecţie patentă.  În urma a multiple consulturi interdisciplinare,
evaluare şi tratament atent, s-a pus diagnosticul de endocardită bacteriană posibilă conform criteriilor Duke
modificate. Tratamentul antibiotic a fost instituit în mod corect pacienta dând naştere unui nou născut fără patologii
asociate urmând să îşi finalizeze terapia antibiotică şi reevaluările cardiologice.

Concluzii – Endocardita bacteriană asociată sarcinii reprezintă un diagnostic dificil de stabilit datorită
simptomelor nespecifice şi incidenţei reduse a bolii. Rata de morbiditate şi mortalitate feto-maternă  în ciuda
rarităţii este foarte mare conducând catre un mare index de suspiciune. Managementul corect al patologiei şi
consulturile periodice sunt necesare pentru a putea preveni complicaţiile potenţiale. Singura cale posibilă pentru
a îndeplini toate criteriile de mai sus este stabilirea unei echipe multidisciplinare antrenate pentru a putea definitiva
cazul şi menţine complianţa pacientului.
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INTRODUCTION

Infective endocarditis is a disease with
increasing incidence among nowadays population
especially due to current risk factors  such as
intravenous drug use. It consist of an infection of the
cardiac endothelium with production of vegations
typically deposited on the heart valves. It is very
important to be able to set a correct diagnosys and
propper treatment of bacterial endocarditis as this
type of pathology harbours an elevated fetomaternal
morbidity and mortality rate.

MATERIAL AND  METHOD

The information regarding the case
presentation was obtained after rigorous patient
discussion, careful clinical examination and detailed
research of the pregnancy admission papers
containing bloodwork, cultures , interdisciplinary and
pregnancy related consultations and ultrasound
evaluations.

RESULTS

We present the case of a female patient, 27
years old, primipara primigravida with normal
pregnancy evolution  until the 30th week of pregnancy
and no other associated pathology except excessive
pregnancy gain such as 26 kg and associated
trombophylia  (MTHFR C677T + A1298C,  PAI anf
Factor XIII heterozygosity)  treated with
antiaggregation therapy.

At 30 weeks of pregnancy the patient
accused palpitations, fatigue and accelerated heart
rhythm for which she received a standard cardiologic
evaluation with an electrocardiogram, consult and
ultrasound not discovering anything in particular
except slight pregnancy induced tachycardia.
Meanwhile anticoagulation therapy (0.4 low molecular
weight heparin - LMWH) was added due to
registering a tendency of delay in fetal growth (5-7
days)  with a reduction in amnotic fluid index, dosage
raised at 32 weeks (0.6 LMWH) and maintained
afterwards with correct fetal growth and adequate
placental grade and fluid volume.

At 34 weeks of pregnancy the patient was
warded whith an intense inflammtory response as
her white blood count -WBC was found elevated
(20.000) with neutrophilia  but with no clinical findings
except a shortened cervix with posterior position.  At
detailed examination the C reactive protein - crp was
found elevated (27 /0.09) whith normal biochemistry,
coagulation, urine analysis, uroculture and cervical
cultures. An internal medicine, ear nose and throat -
ent and dentist examination was scheduled, with
normal throat cultures and ASLO. Haemathological
examination was afterwards done determining a
normal presepsin value (61) and also normal
peripherial blood testing with a supposed normal
pregnancy induced inflamatory reaction. Selective
Antibiotic therapy was initiated with slight decrease
of the white blood count and crp for the first 3 days
but resolution to pre antibiotic values (WBC 19.000,
crp 24) afterwards. Except for a 3 day flu like
symptoms whith discrete fatigue and a progressive
slight shortening and ripening of the cervix  no other
clinical or obstetrical complications were noted, no
contractions were detected and a correct growth,
maintenance of amniotic fluid index, fetal wellbeing
and placental maturation grade was detected. A
cardiological evaluation was then scheduled with
detection of the following aspects: an alteration in
the clinical exmination  and of the first ultrasound- at
first a rupture of the valvular mitral cords was
suspected as small fibrils were detected to be floating
inside the left ventricle with moderate mitral
insuficiency,  and then with reevaluation, detection
of a mixomatous thickened mitral valve whith
excentric regurgitation most probably gained in
infancy and curious enough no more floating aspectcs
inside the left cavity but with a small 4 mm aspect on
the posterior valve leaflet. A transesophageal
ultrasound was indicated after birth for a more
detailed visalisation of the 4 mm formation, a repeat
ultrasound at 2 weeks was reccomended as the newly
obtained mitral insufficency was in need for evaluation
and monitoring in case of aggravation and 2
hemocultures at 30 minted distance were suggested
to detect any occult baceriemias; at that moment no
suggestive aspect of infectious subacute endocarditis
was obtained as the 4 mmm tumor was not suggestive
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of a vegetation. The hemocultures were negative,
and the patient was also screened by an infectius
diseases specialist  whith no pathological clinical
aspects detection but with an indication for antiobiotic
cephalosporin 3d generation therapy in order to
establish leukocite response  which unfortunately did
not alter, neither did the c reactive protein.

The patient  contrary to medical advice
demanded to be let out of hospital opting to come to
succesive evalutaions; she was thus let out of hospital
with antibiotic therapy and superimposing
antiinflmatory therapy (4 intrarectal antiinflammatory
indometacin suppositories and continuation of
cephalosporin therapy). Fortunately a 2 week period
of lower leukocite count followed (14100) and with
more reduced crp. At the 2 week reevaluation, at
36-37 weeks she was for the second time admitted
intro hospital as her white blood cells rised again; all
the former mentioned consults came also back
negative for the secound time the patient having a
normal fetal growth with normal fetal scoring and
placental developement, the only aspect being a very
short to almost effaced cervix in midline position
without contractions (bishop score 6). At this time
her cardiology reevaluation though found the
following: an unchanged mitral insufficiency with
excentric mitral regurgitation but whith altering of the
posterior valve aspect suggestive this time of valvular
infective vegetation and the diagnosis of possible
subacute infective endocarditis was thus obtained in
the absence of clinical aspects (fig. 1, 2, 3) . The
patient was thus put on antibiotic therapy according
to the cardiology guidelines, in sum of oxacillin 12g
per day, ampicillin 12 g per day and gentamicin 0,3
mg per bodyweight resulting an equal of 3 viols per
day with firm indication of delivery by cesarean section
due to lack of pushing effort.  4 days after medication
onset, at 38 weeks and 1 day,  labour contractions
began and the patient delivered by c-section a healthy
female neonate, 3350 g with an apgar index of 9 and
negative amniotic fluid  cultures with negative
intraoperatoy hemocultures. The patient received a
transesophageal ultrasound on day 4 after delivery
establishing the firm diagnosis of subacute bacterial
endocarditis ( fig. 4, 5) with indication of antibiotic
therapy maintenance for 6 weeks, reevaluation with

transesophageal ultrasound at 4 weeks or in case of
superimposed syptoms and surgery in case of lack
of dissolution of the thrombus after 6 weeks of
therapy. Overall the patient registered a normal
recovery and was let out of hospital with a lower
leukocite count and c reactive protein (1300 leukocies
and 10 crp) with indication of infectious diseases and
cardiology reevaluation.
 

Picture 1. Posterior mitral valve vegetation, 4 mm 
diameter 

 

Picture 2. Mitral moderate regurgitation 

  

Picture 3. Small mitral prolapse 

 
 

Picture 4. Small mitral lateral tumor 
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DISCUSSIONS

 According to [1] the general occurence of
infective endocarditis in pregnancy is very  rare, being
of about 0.006% but with an elevated fetometarnal
morbidity and mortality rate ranging between 11% to
about 33% [1,2,5].  The incidence in the case of known
valvuar or congenital heart disease is higher, reaching
a peak of about 0,5% [4,5].  There are many types
of known endocarditis depending on the valvular type,
location and predisposing agents or clinical aspect
such as endocarditis associated with native or
mechanic valves, right sided infective endocarditis,
divided into pulmonary or tricuspid valve endocarditis
and left sided ones with mitral or aortic endocarditis
and also acute or subacute endocarditis. Left sided
ones are commonly associated with intravenous drug
use whereas the right sided ones are with heart
diseases, especially valvuar ones [1].

According to the systematic review
conducted by [2] including 90 cases of peripartum
infective endocarditis the following risk factors were
deteted: rheumatic heart disease -12%, congenital
heart disease -12% and intravenous drug use -14%
registering a shift as rheumatic heart disease was
former known to be the most frequent risk factor
[2,3]. Also a very hight risk for endocarditis is present
for patients with previous history of infective
endocarditis or presence of prosthetic valve or
material for cardiac valve repair [5]. In our case, the
suspicion of left sided endocarditis arose with no
associated history of drug use but with the presence
of  preexisting cardiac disease - mitral insufficiency

and regurgitation most probably aggravated durin
pregnancy and attributed to the infective endocarditis.

According to [2], the most common
pathogens found in the 90 cases of infective
endocarditis were staphylococcus  species 26% and
streptococcal species, 43%. There are also citations
in literature of associated salmonella typhy
endocarditis [13] . According to [14] also, acute
bacterial endocarditis is nowadays caused most
frequently by streptococcus species especially
viridans, staphylococcus aureus (especially
intravenous drug abusers), staphylococcus
epdiermidis (frequent among prosthetic valve
infections) and enterococcus species; subacute
endocarditis is due to viridans group streptococci and
enterecoccus sepcies , those causing  low virulence
infections assocated with preexisting cardiac disease
[14]. There are also citations in literature of associated
salmonella typhy endocarditis or streptococcus
pneumoniae, neisseria gonorhoeae, neisseria sicca,
group B streptococcus and escherichia coli [13,14].

Clinical symptoms of acute infective
endocarditis can be misleading and include fever,
flulike symptoms - weakness, anorexia, and when
complications such as embolic lesions or cardiac
insufficiency occur chest pain, dyspnea, petechiae,
abdominal pain, neurological manifestations, extremity
pain and ischemia. [12, 14].  The patient has in 80%
of cases a heart murmur [14]. In our case the patient
experienced transitory flulike symptoms with discrete
fatigue but with no other associations unfortunately.

According to the ESC Guidelines on the
management of cardiovascular diseases during
pregnancy, the diagnosys of infective endocarditis is
the same in pregnancy as in non pregnant patients ,
followin the modified Duke criteria [12]. These
include pathologic or clinical criteria that justify
inclusion in definite, possible or negative infective
endocarditis. Pathologic criteria for definite infective
endocarditis state the following: finding positive
histology aspects for endocarditis or bacteria from
tissue samples or tissue cultures [12]. The clinical
criteria for endocarditis are divided into minor and
major ones such as : supportive laboratory evidence
with positive stepwise hemocultures, suggestive
ultrasound aspect , new valvularregurgitation all 3 bein

 

Picture 5. Small mitral posterior vegetation 
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major and the rest minor like predisposing heart
conditions or intravenous drug use, fever, vascular
phenomena, immunologic phenomena, positive blood
cultures not meeting the major criteria [12]. A sum
of 2 major criteria, a major and 3 minor or 5 minor
criteria lead the diagnosis to definite infective
endocarditis whereas a major and a minor or 3 minor
criteria to possible infective endocarditis [12].  In our
case the patient hase met the diagnosis of possible
infective endocarditis due to one major and one minor
criteria like the positive ultrasound aspect and the
persistent inflammatory reaction.

 The high maternal mortality rate is due to
complcations such as embolic accidents (most
common septic pulmonary, central nervous system
or other peripheral locations)  and heart failure mainly
due to valve regurgitation [1,5] neither of which were
positive in our case.

Treatment is the same as in non regnant
patients but in accordance with the fetotoxic effects
of antibiotics in pregnancy [5]. In case of positive
cultures, a guided antibiotic regimen in required but
in the other cases according to treatment protocols
and guidelines. A number of antibiotics cand be used
safely in pregnancy such as the category B according
to the FDA , among which amoxicilin, oxacilin,
penicillin, ampicillin, erythromycin cephalosoprins or
mezlocillin [5,7]. The other ones, categorised under
group C (vancomycin, imipenem etc)or D
()quinolones, aminoglycosides etc)  should be given
in the benefits  overweigh the risks [5, 6,7] . For
example viridans streptococci respond well to
penicillin G in association with gentamicin for 2 weeks
according to [14], if allergy to penicillin exists
vancomycin of ceftriaxone is a propper substitute for
4 weeks, methicilllin resistant staphilococcus aureus
is well treated with vancomycin;  in case of
staphlococci, entereococii or other species or in case
of prosthetic valves, treatment is polonged to 4 to 6
weeks and 6 to 8 weeks respectively [15]. In our
case according to the new guidelines an to the fact
that  the causative bacterial agent was unknown
treatment included the following:  oxacillin 12g per
day, ampicillin 12 g per day and gentamicin 0,3 mg
per bodyweight resulting an equal of 3 viols per day.
There is no strict consensus regarding the way of

delivery though birth via cesarean section is indicated
as most of patients have either e previous heart
condition, decompensate heart or  are at high risk for
complication such as cardac insuffieciency or
dissemination [5,8,9,12,14,15].  Our patient did not
suffer from complications of endocarditis during
pregnancy and so propper labour beginning was
awaited time at which cesarean section was indicated
in order to prevent unnecessary complications due to
cardiac insufficiency or thrombosys. In the cases in
whic medication is ineffective and where there is a
viabile fetus concerened, valve surgery is best
performed after cesarean section [5,6,8].  Valve
surgery depends on the local aspect and includes
either prosthetic valve replacement or only prosthetic
material repair, with lower hospital mortality and
increased survival in the latter case [5, 10]. In the
case o valve replacement mechanical valves are
suitable for younger patients whereas tissue valves
are for patient over 60 years of age due to limited life
expectancy [11].

CONCLUSIONS

Bacterial endocarditis in pregnancy is a
difficult diagnosis to establish due to misleading
symptoms and to low incidence. The fetomaternal
morbidity and mortality rate is despite its rarity is very
elevated leading to a necessary high index of
suspicion. Correct management whith orderly visits
and long therapy is needed in order to prevent any
unnecessary complications. The only way possible
to fulfill all the above mentioned criteria  is by
establishing a complex multidisciplinnary trained
medical team including obstetrics and gynecology
specialist,  cardiologists,  cardiac surgeons,
neonathology, intensive therapy, infectious diseases,
internal medicine specialists and last but not least
phsychologists in order to establish correct patient
care and compliance.
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Abstract

Leiomyomas (Uterine fibroids) are the most common benign tumor of the uterus in women of reproductive
age. Current options for the management of myomas are numerous, but the management in patients requiring
treatment who desire future fertility remains controversial. There is no consensus as to when surgical interventions
are necessary, what type of therapy is safest or most efficacious, and which treatment option carries the least side
effects. Only few articles have focused on fertility and pregnancy outcomes after the combined procedures of uterine
artery embolization (UAE) and myomectomy. The objective of this article is to report a case of successful pregnancy
outcome after laparoscopic myomectomy in a pacient with previous UAE and a C-section and to update the medical
literature.

Rezumat: Sarcină terminată cu success după miomectomia laparoscopică a unui fibrom
                 voluminos la o pacientă cu embolizare de arteră uterină şi operaţie cezariană
                 în antecedente

Fibroamele uterine reprezintă cele mai frecvente tumori benigne ale uterului la femeile de vârstă
reproductivă. Opţiunile actuale de tratament sunt numeroase, dar managementul lor la pacientele care necesită
tratatament şi doresc păstrarea fertilităţii rămâne o controversă. Nu există un consens referitor la necesitatea
tratamentului chirurgical, ce tip de tratament este mai sigur şi mai eficient, care opţiuni terapeutice au cele mai
puine efecte secundare. Doar puţine articole s-au axat pe fertilitate şi rezultatul sarcinilor obţinute după combinarea
procedurilor de embolizare a arterei uterine (EAU) şi miomectomie. Obiectivul acestui articol este de a prezenta un
caz de sarcină terminată cu success după miomectomia laparoscopică a unui fibrom voluminos la o pacientă cu
embolizare de arteră uterină şi operaţie cezariană în antecedente, şi de a trece in revistă noutăţile din literatura de
specialitate.

Cuvinte cheie: leiomiom, management, embolizarea arterei uterine, miomectomie laparocopică,
                         sarcină

INTRODUCTION

Leiomyomas are benign smooth muscle
neoplasms that typically originate from the
myometrium [1-3]. Based on their location they are
classified as subserosal, intramural, and submucosal
[4]. Leiomyomas are considered the most common
benign tumor of the uterus in women of reproductive

age [5-7]. Their incidence among women is generally
cited as 20 to 25 percent, but has been shown to be
as high as 70 to 80 percent in studies using histologic
or sonographic examination [1-3]. Prevalence rates
vary with race, fibroids being most common in African
American women [3, 7]. Uterine leiomyomas can
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also be present during pregnancy, with prevalence
rates reported of up to 10% [7]. According to Bulun
by the time they reach 50 years of age, nearly 70%
of white women and more than 80% of black women
will have had at least one fibroid [5].

However, most of them are asymptomatic and
do not require any treatment [6]. The size and location
of a myoma are important determinants of its potential
to become symptomatic and cause problems ranging
from infertility to life-threatening uterine hemorrhage
[8]. These lesions disrupt the functions of the uterus
and cause excessive uterine bleeding, anemia,
defective implantation of an embryo, recurrent
pregnancy loss, preterm labor, obstruction of labor,
pelvic discomfort, and urinary incontinence and may
mimic or mask malignant tumors [5, 9]. Severe
symptoms develop in 15 to 30% of women [5].

The management of uterine fibroids can be
approached by observation, drug therapy
(Nonsteroidal Anti-Inflammatory Drugs;
Hormonal Therapy - combination oral contraceptive
pills and progestins, levonorgestrel-releasing
intrauterine device - Mirena®; GnRH Antagonists
- Cetrorelix, Nal-glu; Antiprogestins -
Mifepristone), Uterine Artery Embolization or
Surgical Management (Hysterectomy, Myomectomy,
Hysteroscopy, Endometrial Ablation, Myolysis) [10].

The recent introduction of selective
progesterone receptor modulators (SPRMs) and
aromatase inhibitors has added more armamentarium
to the medical options of treatment. Uterine artery
embolization (UAE) has now been well-recognized
as a uterine-sparing (fertility-preserving) method of
treating fibroids. More recently, the introduction of
ultrasound waves (MRgFUS) or radiofrequency
(VizAblate™ and Acessa™) for uterine fibroid
ablation has added to the options of minimal access
treatment. More definite surgery in the form of
myomectomy or hysterectomy can be performed via
the minimal access or open route methods [11].

CASE REPORT

The objective of this article is to report a case
of successful pregnancy outcome after laparoscopic

myomectomy in a patient with previous UAE and a
C-section and to update the medical literature.

We present a case of a 34 year old patient
who was admitted to our clinic with a large uterine
myoma. The myoma was 5.5/8.4 cm located on the
posterior wall towards the fundus of the uterus (figure
1). From the patient’s history we recall a previous
pregnancy terminated by C-section delivery, when a
uterine fibroid was diagnosed. The patient underwent
UAE 3 years after, when the myoma measured
approximately 4.9/7.1 cm (figure 2). After UAE the
myoma presented a growth to 5.5/8.4 cm within a
year. The patient presented dispareunia, excessive
uterine bleeding and anemia. The patient also had an
active wish of conceiving. We performed
laparoscopic myomectomy one year after the UAE
procedure (figure 3).

Description of the procedure: injection of
Glypressyn, enucleation of the myoma (figure 3 b) –

Figure 1 – Ultrasound before UAE procedure

Figure 2 – Ultrasound before laparoscopic
myomectomy, one year after UAE procedure

Successful pregnancy outcome after laparoscopic myomectomy for a large myoma in a patient with previous
uterine artaery embolization and C-section
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difficult due to a poor cleavage plane separating the
myoma and surrounding myometrium, soft consistency
of the myoma (probably due to prior UAE) – with
opening of the uterine cavity after enucleation
(submucosal myoma) (figure 3c); hemostasis control
using bipolar coagulation; a 2-layer closure with V-
Loc™ 180 barbed suture of the myometrium was
performed (figure 3d).  The postoperative evolution
was favorable, with spontaneous obtained pregnancy
7 moths after the procedure. The pregnancy was
terminated by C-section at 38 weeks.  On inspection
of the uterus during the C-section we noticed the intact
scar on the posterior wall of the uterus (figure 4).

The particularity of the case was the prior
UAE of the large submucous myoma which added
to the difficulty of performing myomectomy due to
the poor cleavage plane and soft consistency of the

Figure 4 – Uterus during C-section – the intact scar on
the posterior wall of the uterus

Figure 3 –a. Laparoscopic view prior to surgery of the myoma; b. Enucleation of the myoma; c. Opening the endometrial
cavity; d. Final aspect of the suture.
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myoma, the favorable obstetrical outcome after
laparoscopic myomectomy and the good quality of
the scar tissue after multilayer suture.

1. Discussion

Leiomyomas and fertility
Although the mechanisms are not clear,

leiomyomas can be associated with infertility. It is
estimated that 2 to 3 percent of infertility cases are
due solely to leiomyomas [1, 12]. Recent evidence
has emerged to clarify the relationship of uterine
fibroids on fertility and obstetrical outcomes [7]. The
presence of uterine fibroids might induce abnormal
uterine peristalsis in some patients, leading to
infertility [13]. The appearance of uterine myomas
has also been linked to infertility [14]. It is generally
perceived that the symptoms of heavy menstrual
bleeding, infertility, and recurrent pregnancy loss
largely occur as a result of lesions that distort the
endometrial cavity that are therefore adjacent to the
endometrium and consequently referred to as
submucous leiomyomas [15]. There is a stronger
association of subfertility with submucous
leiomyomas than with tumors located elsewhere [15-
17]. The relationship between subfertility and
intramural and subserosal leiomyomas that do not
distort the endometrial cavity is more tenuous. A
number of investigators have reported adverse fertility
effects from even intramural and subserosal
leiomyomas [18-19].

Pregnancy rates after myomectomy
Campo et al conducted a study on 41 patients

wishing to conceive after surgery and who did not
present any plausible infertility factor, apart from the
removed myomas. Prior to surgery, 28 pregnancies
had occurred in 14 of the 41 patients, with a
miscarriage rate of 57.1%. Following surgery 29
pregnancies occurred in 25 patients (60.9%),
pregnancy rate being similar in both the laparoscopic
and abdominal myomectomy group. The postoperative
delivery rate was 86.2% whereas the miscarriage
rate was reduced to 13.8% (P<0.001). According to
Campo, the main determinants of pregnancy rate after
surgery are patient age, diameter and intramural

localization of the myomas and type of surgery [20].
In a study on 78 women Kasum et al found that age
above 30 at the time of myomectomy significantly
reduced the chance of conception (P<0.0001) and
subsequent fertility was significantly reduced by
greater number and deeper localization of myomas
(P<0.005 to P<0.001). Kasum et al also found a
reduction of the abortion rate from 35.4% to 22%
after myomectomy [21]. A comprehensive review
of the literature, concerning 27 trials, on leiomyomas
and reproduction reported an overall conception rate
of 57% after myomectomy among prospective
studies. The conception rate is approximately 53-70%
after myomectomy for submucos myomas and 58-
65% after myomectomy with intramural or subserosal
leiomyomas [8, 16]. In women with symptomatic,
deep intramural myomas and either otherwise
unexplained infertility or myomas with a possible effect
on conception, the pregnancy rate following robot-
assisted laparoscopic myomectomy was 69% [22].
In one study, Garcia and Tureck (1984) reported
pregnancy rates approaching 50 percent following
myomectomy in women with submucous leiomyomas
as their sole source of infertility [23].

Laparoscopic myomectomy and uterine
artery embolization

The management of uterine fibroids in
patients requiring treatment who desire future fertility
remains controversial [24]. There is no consensus as
to when surgical interventions are necessary, what
type of therapy is safest or most efficacious, and
which treatment option carries the least side effects
[8]. If symptomatic, most agree that submucosal and
intracavitary fibroids should be excised [15].

Current options for the management of
myomas are numerous and allow for individualized
treatment depending on the patient’s desires [8].
According to Goldberg, both myomectomy and
uterine artery embolization are safe and effective
fibroid treatments, which should be discussed with
appropriate candidates [24].

Uterine fibroid embolization as a treatment
for fibroids in patients wishing to preserve their
fertility should be undertaken with full disclosure to
the patient about the limitations of such a procedure

Successful pregnancy outcome after laparoscopic myomectomy for a large myoma in a patient with previous
uterine artaery embolization and C-section
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and the lack of existing data regarding future fertility
and pregnancy outcomes. (III-C) [25-26].

The surgical management of myomas has
advanced significantly with newer, less invasive forms
of therapy [8]. Most studies indicate that laparoscopic
myomectomy may be an alternative to abdominal
myomectomy and to hysterectomy in well selected
patients, especially for patients who want to maintain
fertility [8, 27]. It is concluded that laparoscopic
myomectomy is a reliable procedure even in the
presence of multiple or enlarged myomas [28].

Despite the fact that laparoscopic
myomectomy has recently gained wide acceptance,
this procedure remains technically highly demanding
and concerns have been raised about the increased
blood loss and an higher risk of postoperative uterine
rupture of the pregnant uterus [29]. Previous uterine
surgery, including previous cesarean delivery or
myomectomy, is an established risk factor for uterine
rupture, although the exact magnitude of the
associated risk remains uncertain [30]. Based on
clinical trials and case series, it would appear that
the risk of uterine rupture during pregnancy is no
higher than 1% when the myometrial incision is
appropriately repaired [8]. The strength of the scar
largely depends on proper meticulous closure of the
incision site [31].

Excessive use of diathermy for hemostasis
should be avoided, and multiple-layer suturing should
always be used for repairing the myometrial defect
in cases of intramural and subserosal myomas with
deep intrusion [32-33]. Multilayer closure of the
myoma bed in a continuous, non-locking fashion gives
excellent reproductive outcomes in terms of very low
adhesion scores and negligible risk of scar rupture in
subsequent pregnancies [34]. Although less common,
given the potentially devastating consequences of
uterine rupture, scheduled delivery at 38 weeks is
suggested in those women requiring cesarean delivery
[30].

Randomized studies comparing embolization
to myomectomy demonstrate that in the short- and
mid-term there is no difference in terms of control of
menorrhagia and bulk-related symptoms.
Reinterventions are more frequent after embolization
compared to myomectomy. Pregnancy rate and term

pregnancy rate are higher after myomectomy
compared to embolization. Spontaneous abortion is
more frequent after embolization than after
myomectomy. There is no difference between
embolization and myomectomy for the rates of pre-
term delivery, cesarean section, post-partum
hemorrhage, pre-eclampsia or intra-uterine growth
retardation [26].

Embolization performed before
myomectomy for the prevention of excessive blood
loss (preoperative or combined procedures) can be
discussed for an individual patient. However, only few
articles have focused on fertility and pregnancy
outcomes after the combined procedures of UAE
and myomectomy and there is not enough data to
support its routine use [9, 26, 35].

A new class of suture material-barbed
suture-has been introduced; these synthetic sutures
eschew the traditional, smooth, knot-requiring
characteristic of sutures in favor of barbs that serve
to anchor the sutures to tissue without knots. Although
the data are limited and almost exclusively based on
studies with bidirectional suture, barbed suture lines
appear to be at least as strong if not stronger than
traditional, knotted, smooth suture lines. When
considerations for blood loss and hemostasis are
added, the need for faster, more secure suture lines
becomes readily apparent. To this end, barbed suture
materials are an ideal solution. Their synthetic,
monofilament configurations should minimize local
inflammation, and their absorption profiles and tissue
pull-through strengths are well within the parameters
needed for reduction of disruptive forces. Further,
because barbed sutures allow for only minimal tissue
recoiling, closing spaces such as myoma defects is
easier with each subsequent suture pass exposed to
less tension than the previous bite. Finally, without
the need for knot tying, wound closure times and blood
loss are significantly reduced. To choose the best
suture material for an obstetrics-gynecology
procedure, surgeons should take into account all the
variables present, such as a tissue’s collagen structure,
blood supply, disruptive forces, and potential for
infection. When these characteristics are considered,
the physical characteristics of barbed sutures make
these materials an attractive option [36-37].

L. Pirtea
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CONCLUSION

Although most pregnancies following uterine
artery embolization have good outcomes,
myomectomy should be recommended as the
treatment of choice over uterine artery embolization
in most patients desiring future fertility [24].

If patients present with no other associated
infertility, laparoscopic myomectomy can be used to
increase the implantation rate [14].

Myomectomy performed for submucosal and
intramural fibroids significantly improves fertility
outcome, probably removing a plausible cause of
altered uterine contractility or blood supply. Current
evidence suggests myomectomy is the treatment of
choice in women desiring to conceive [7, 13, 20, 38].

Laparoscopic myomectomy, when
performed by an experienced surgeon, can be
considered a safe technique, with an extremely low
failure rate and good results in terms of the outcome
of pregnancy [14, 17, 32].

Only few articles have focused on fertility
and pregnancy outcomes after the combined
procedures of UAE and myomectomy and there is
not enough data to support its routine use [9, 26, 35].
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Cannes, France,14–17 January 2016
Web: http://www.wcrpl.com/

Maternal-Fetal Imaging 2016: Advances in OB-GYN Ultrasound
San Antonio, Texas, United States, 29 Jan 2016 - 31 Jan 2016
Web: http://www.worldclasscme.com/conferences/maternal-fetal-imaging1/

5th International Emirates Gynecology and Obstetrics Conference (IEGO)
Abu Dhabi, United Arab Emirates, 3–4 March 2016
Web: http://menaconf.com/index.php?cmd=cms__view&article_id=910

2nd EMEL Symposium on Endometriosis and Chronic Pelvic Pain
Dubai, United Arab Emirates, 4–5 March 2016
Web: http://www.endometriosisuae.com/symposium/

Obstetrics and Gynecology 2016
Boston, United States, 13–18 March 2016
Web: http://obgyn.hmscme.com/

23rd World Congress on Controversies in Obstetrics, Gynecology and Infertility
Melbourne, Australia, 21–23 March 2016
Web: http://congressmed.com/cogi23/

Ediţia a 13-a a Conferinţei Naţionale Zilele Medicale “Vasile Dobrovici”
Iaşi, Romania, 14-16 Aprilie 2016
Web: http://iasi2016.medical-congresses.ro/ShowPage/?Name=Home

Al 4-lea Congres al Societăţii Române de Ultrasonografie în Obstetrică şi Ginecologie
Iaşi, Romania, 14-16 Aprilie 2016
Web: http://iasi2016.medical-congresses.ro/ShowPage/?Name=Home
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Conferences

The Reproductive Health Summit 2016
London, United Kingdom, 19–21 April 2016
Web: http://lifescienceevents.com/Reproductive2016/

14th ESC Congress - 2nd Global Conference of the European Society of Contraception and
Reproductive Health
Basel, Switzerland, 04 - 07 May 2016
Web: http://www.escrh.eu/events/esc-events/2016

INSUOG 2016
Hyderabad India, 6–8 May 2016
Web: http://insuog2016.org/

The XI-th National Congress of Perinatal Medicine
Bucharest, Romania, 11-14 May 2016
Web:http://www.sogr.ro/index.php?option=com_content&view=article&id=359:curs-ian-donald-si-
congres-national-de-medicina-perinatala&catid=18:congrese&Itemid=36

The 7-th Romanian “Ian Donald” Course
Bucharest, Romania, 11-14 May 2016
Web:http://www.sogr.ro/index.php?option=com_content&view=article&id=359:curs-ian-donald-si-
congres-national-de-medicina-perinatala&catid=18:congrese&Itemid=36

ACOG Annual Clinical and Scientific Meeting
Washington, USA14-17 May 2016
Web: http://www.acog.org/About-ACOG/ACOG-Departments/Annual-Meeting

24th European Congress of Obstetrics and Gynaecology (EBCOG)
Torino, Italy, 19-21 May 2016
Web: http://www.ebcog2016.org/

4th Central Eastern European Symposium on Free Nucleic Acids in Non-Invasive Prenatal
Diagnosis
Split, Croatia, 25-26 May 2016
Web: http://www.cee-nipd2016.mefos.hr/
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Conferences

XXV Perinatal Medicine - European Congress
Maastricht, The Netherlands, 15th-18th June 2016
Web: http://www.ecpm2016.eu/

European Society of Gynaecological Oncology (ESGO) conference
Antalya, Turkey, 8-10 September 2016
Web: http://soaconference.esgo.org./

Pregnancy and Childbirth 2016
London, United Kingdom, 13–15 September 2016
Web: http://lifescienceevents.com/pregnancy2016/

A 11-a Conferinta Nationala a Societatii de Obstetrica si Ginecologie din Romania
Bucharest, Romania, 27-29 Octomber 2016
Web:http://sogr2016.medical-congresses.ro/

3rd European Congress on Endometriosis
Budapest, Hungary, 17-19 November 2016
Web: http://www.endometriosis2016.com/

The 6th International Congres of UENPS
Valencia, Spain, November 23 - 26, 2016
Web: http://www.uenps2016.org/

11th European Congress on Menopause and Andropause
Amsterdam, 22-24 May 2017
Web: http://www.emas-online.org/emas2017
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