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Abstract
To assess and compare the peri-operative, oncologic, and survival outcomes for women with cervical cancer (CC) treated 
with abdominal radical hysterectomy (ARH) versus robotic radical hysterectomy (RRH) approaches in Bulgaria. We ret-
rospectively analyzed patients with histologically diagnosed CC operated via ARH or RRH methods during January-2008 
to April-2019. The data analyzed include patients and tumor characteristics, peri-operative outcomes, and disease status. 
Kaplan–Meier method and Cox regression analysis were performed to determine disease-free survival (DFS) and overall 
survival (OS). There were consecutive 1347 patients (ARH = 1006, RRH = 341), which formed the basis of study analyses. 
Women in the RRH group had significantly shorter median hospital length-of-stay than ARH cases (7 vs. 11 days, p < 0.001), 
higher post-operative hemoglobin (116 vs. 108 g/L, p < 0.001), and fewer blood transfusions (7.3% vs. 21.5%, p < 0.001), 
respectively. The overall incidence of post-operative complications was also lower in the RRH vs. ARH group (2.1% vs. 9.4%, 
p < 0.001). Median follow-up time for ARH vs. RRH groups was 4.32 vs. 5.24 years, respectively (p < 0.001). Kaplan–Meier 
analysis demonstrated that the RRH cohort had a significantly higher survival rate compared to the ARH group (CC-specific 
death 8.5% vs. 16.5% respectively). Mean time to recurrence did not differ significantly in either surgical approach (p = 0.495). 
Cox multivariate regression showed no significant impact of surgical approach on DFS or OS. No significant difference in 
DFS or OS between ARH vs. RRH for CC was observed. RRH approach does not lead to inferior oncologic outcomes and 
is associated with better peri-operative outcomes. In regard to “all stages” of CC, we found robotic surgery safer compared 
to laparotomy, and thus consider RRH a better surgical treatment option for patients with CC.

Keywords Cervical cancer · Radical hysterectomy · Abdominal vs. robotic surgery · Peri-operative outcomes · Oncologic 
factors · Survival analysis

Introduction

Traditionally, the operative approach for cervical cancer 
(CC) has been radical hysterectomy (RH) [1, 2], neverthe-
less, abdominal radical hysterectomy (ARH) is associated 
with sizable complications regarding the peri-operative and 

long-term post-operative periods [3–5]. In recent years, 
women with CC underwent RH most frequently by ARH or 
minimally invasive surgery (MIS) [6, 7], however, the MIS 
approach correlates better with peri-operative and oncologic 
outcomes.

The first laparoscopic RH with pelvic and para-aortic 
lymph node dissection was performed by Nezhat in 1989 
and published [8], followed by Canis et al. in 1990 [9]. After 
that, numerous studies in peer-reviewed literature have dem-
onstrated better outcomes for MIS as compared to ARH, 
with respect to hospital length-of-stay (LOS), estimated 
blood loss (EBL), and complications [6, 9–17]. Several 
retrospective cohort studies illustrated lower peri-operative 
morbidity and no appreciable difference in the survival 
rates and shorter LOS [18–20]. However, the MIS potential 
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Abstract
The study aim was to assess the peri-operative, oncologic, and survival outcomes for patients with endometrial cancer (EC) 
managed by abdominal hysterectomy (AH), laparoscopic hysterectomy (LH), or robotic hysterectomy (RH) approaches at 
premier centers in Bulgaria. We analyzed histologically diagnosed EC cases operated via any of the three surgical methods 
during 2008–2019. Data analyses included patients and tumor characteristics, peri-operative outcomes, and disease status. 
We grouped FIGO stages I and II to represent early-stage EC and to investigate their survival. Kaplan–Meier and Cox 
regression analyses were performed to determine disease-free survival (DFS) and overall survival (OS). Consecutive 917 
patients (AH = 466; LH = 60, RH = 391) formed the basis of study analyses. Most of demographics and tumor characteristics 
of the patients were comparable across the groups except few minor variations (e.g., LH/RH cases were younger, heavier, 
more stage IA, endometrioid, G1, low-risk group). LH and RH group cases had significantly lower operative time than AH 
(p < 0.001), shorter hospital length-of-stay (p < 0.001), higher post-operative Hgb (p < 0.001). RH cases had fewer blood 
transfusions than AH or LH (p < 0.001). Cox multivariate analyses indicate that OS was not influenced by the type of surgical 
approach. Despite the fact that the DFS in “early-stage” EC is significantly better in AH group than RH, the type of surgery 
(i.e., AH, LH, or RH) for “all stages” is insignificant factor for DFS. With our long-term experience, minimally invasive 
surgical approach resulted in superior peri-operative, oncologic, and survival outcomes. Specifically, RH is not only safe in 
terms of post-operative results, but also for mortality and oncologic rates.

Keywords Endometrial cancer · Abdominal vs. laparoscopic vs. robotic surgery · Peri-operative outcomes · Oncologic 
factors · Survival analysis · Bulgarian experience

Introduction

Globally, the second most common gynecologic malignancy 
is endometrial cancer (EC) [1]. Surgical treatment is con-
sidered to be the standard of care for this disease. In the 
past decades, total abdominal hysterectomy (AH) was the 
most common approach and considered to be a gold standard 
for surgical management of EC. Technological innovations 
and evolution in medicine, particularly in surgery, played 
integral part of the process for the treatment of malignant 
tumors. Such processes led to the development of minimally 
invasive surgical (MIS) approaches for EC in recent dec-
ades, i.e., total laparoscopic hysterectomy (LH) and robotic-
assisted hysterectomy (RH). Nowadays, these three surgical 
approaches for the treatment of EC vary across the globe 
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Summary

The presence of functioning endometrial glands and stroma 
outside the uterine cavity is de  ned as endometriosis. Its 
incidence is approximately 10-15% of women of fertile age. 
Incisional endometriosis following obstetric or gynecologic 
surgery is reported in 0.03-1.08% of women. Most of the 
cases reported in the literature are related to caesarean section 
and have required a differential diagnosis with a hernia, 
abscess, granuloma or lipoma. The diagnosis is based on 
histological  ndings. We describe incisional endometriosis 
in four patients operated on at St. Marina Hospital – Pleven 
for one year.
Key words: endometriosis, incisional endometriosis

Introduction

Endometriosis is a benign gynecologic condition, in 
which endometrial glands and stroma are found outside 
the uterus. Worldwide, endometriosis is diagnosed in 
about 10% (89 million) of women of fertile age [1, 2]. 
Most often, the pelvic peritoneum, ovaries, ovarian 
tubes and the uterine body are involved. Endometrial 
lesions can also be found along the rectovaginal septum, 
ureters, and the urinary bladder. Endometriosis at the site 
of incision is a rare extragenital location, seen in 0.03-
1.08% of patients after obstetric or gynecologic surgery 
[3-5]. The onset of endometriosis can be explained by 
several theories: dysontogenetic (ectopic Mueller’s 
epithelium growth), transplantational (regurgitation 
of viable endometrial cells and their translocation on 
the peritoneal mesothelium), metastatic (metastasizing 
from the uterine cavity by lymphatic or blood vessel 
route), metaplastic theory (metaplasia of the coelomic 
epithelium into the endometrial epithelium under the 
in  uence of estrogenic hormones) [6-8]. Endometriosis 
associated with the surgical cicatrix is explained 
by the transplantational and metastatic theory. The 
factors responsible for implantation and growth of the 
endometrial lesions can be divided into anatomical, 
immunological, genetic and hormonal. Locally, 
immunologic dysfunction in endometriosis is associated 
with higher concentration of activated macrophages 
and proin  ammatory and growth cytokines – IL-1, 6, 
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ABSTRACT
Purpose: To investigate the clinical and histopatho-

logical characteristics of patients with uterine and ovarian
sarcomas and analyse surgical operations already per-
formed.

Material and Methods: The retrospective study in-
cluded 17 patients with uterine and 2 patients with ovar-
ian sarcomas, who were diagnosed and operated on for three
years at St. Marina University Hospital in Pleven, Bulgaria.

Results: In the group of uterine sarcomas, the high-
est incidence was that of leiomyosarcomas (53.3%), fol-
lowed by endometrial stromal sarcomas (33.3%) and the
homologous carcinosarcomas (13.3%). Most of the patients
were diagnosed in the first clinical stage (73.3%), and the
most common surgery performed was total abdominal hys-
terectomy with salpingo-oophorectomy, with or without
omentectomy (53.3%). The two patients with ovarian tu-
mours were histologically diagnosed with carcinosarcoma.

Conclusions: Genital sarcomas are a heterogeneous
group of rare malignant diseases with poor prognoses. Early
detection, adequate histological diagnosis and staging are
of utmost importance for control.

Keywords: uterine sarcoma, ovarian sarcoma

INTRODUCTION
Sarcomas account for about 5% of uterine neo-

plasms [1]. The most common histological ones are carci-
nosarcoma (50%), leiomyosarcoma (30%) and endometrial
stromal sarcoma (10%) [2]. Carcinosarcomas are a variable
mixture containing malignant epithelial and malignant
mesenchymal components. These malignancies can occur
in any part of the genital tract, though the most common
location is in the uterus [3]. The epithelial component can
be endometrioid, clear- cell, serous or squamous. The ma-
lignant mesenchymal components defined as homologous
or heterologous. If the sarcomatous part contains elements
of the Müllerian system (endometrial stromal sarcoma, leio-
myosarcoma, and other), it is classified as homologous. The

heterologous ones contain malignant tissues such as
cartilaginous, bone, and transversely striated muscle tissue,
which are not generally found in the genital system. It is
suggested that carcinosarcomas belong to the group of car-
cinomas and be treated as such, rather than as sarcomas, as
they are now categorized in the current FIGO classification
[4]. Sarcomas account for ≤1% - 4% of all ovarian tumors
[5]. The etiology and pathogenesis of these mesenchymal
neoplasms remain largely unknown yet, and any subtype
is characterized by a variety of risk factors, specific genetic
aberrations, clinical courseð, staging and prognosis.

MATERIALS AND METHODS
Patients
This retrospective study included 17 patients with

uterine sarcomas, and 2 patients with ovarian sarcomas, di-
agnosed and operated on between July 2015 and July 2018
at St Marina University Hospital in Pleven, Bulgaria. The
mean age of the patients with uterine sarcomas was 55.5
years (age range 40-76), and ten of them were in meno-
pause. They accounted for 6.3% of all patients operated
on for malignant diseases of the uterus at the clinic. The
two patients with ovarian sarcomas were 14 and 50 years
old and were 0.8% of all patients treated for malignant dis-
eases of the ovaries. We assigned the stage of uterine sar-
comas using the FIGO 2009 system. Ovarian tumors were
staged according to FIGO 2014.

Statistical analysis
To evaluate the results, we applied the descriptive

method.

RESULTS
Of the patients with uterine sarcomas, 11 were ad-

mitted for primary surgical treatment, and six because of
recurrences or need for additional surgery. Two of them
were only diagnosed by testing abrasion/biopsy but were
not operated on at the clinic. The rest of the patients un-
derwent surgical operations as follows:

https://doi.org/10.5272/jimab.2019253.2671
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Summary

The aim of the study was to develop the norms for physical 
growth (birth weight-, birth height- and head circumference-
for age) of the full-term babies born from singleton 
pregnancy in UMHAT „Dr. G. Stranski” – Pleven (total, 
by gender and gestational age at birth). A cross-sectional 
study was carried-out in 2017; 1092 live infants born 
from singleton pregnancy between 38 and 42 weeks were 
included in the study. We obtained information about three 
anthropometric measurements (birth weight-, birth height- 
and head circumference-for age). Data were processed by 
SPSS v.24.0. Norm group ranges (3, 5 and 7 groups) were 
developed for three indicators using percentile methods. 
Kruskal-Wallis test was used. The mean birth weight- and 
height-for age were higher for baby boys (P50, 3280 g and 

Baby boys and girls weighed <2570 g at birth fell into the 

was found in baby boys weighed >4120 g at birth (vs. >3870 
g for baby girls). Norm group ranges allow to identify the 

resources to them; it should be updated periodically.
Key words: birth-weight-for age, birth height-for age, 
head circumference-for age, norm group ranges, percentile

Original Articles

Introduction

Nowadays, need of the local child growth standards 
discussed many times. These standards are very 
important for planning of the prevention programs and 
health care for children fall into the groups „very slow 
growth” and „very fast growth” in terms of birth weight 
and birth length [1].

It has been proven that physical growth indicators 
(including in the infants) are dynamic and it is 
inacceptable these indicators to be used for a long time. 
Therefore, the standards should be updated periodically 
and the studies should be repeated every 8-10 years [2] 
or 10-15 years [3]. 

In 2006, World Health Organization (WHO) 
published the new child growth standards (The WHO 
Child Growth Standards) [4] and over 140 countries 
had adopted them in 2011 [5]. The WHO Child Growth 
Standards replaced the CDC growth charts for United 
States (US CDC 2000 growth charts) [5, 6]. According 
to the WHO Child Growth Standards, the baby boys 
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SUMMARY
Purpose: To identify and assess the prevalence of

the risk factors of obstetric status associated with prema-
ture births – total and according to maternal age at preg-
nancy.

Material and Methods: A case-control study was car-
ried out in 2017 at the University Hospital – Pleven, includ-
ing 1212 women in childbirth and 1212 live-born babies af-
ter single pregnancies. The women were divided into three
age groups: under 19, 20-35 and over 35 years. The live-
born infants were divided into two groups. The cases included
120 preterm and low-birth-weight newborns (PLBWN). The
controls included 955 full-term newborns with normal birth
weight (FTNNBW). We did not include 37 full-term
newborns with low birth weight (FTNLBW) and 100 preterm
newborns with normal birth weight (PNNBW) in the study
to control confounding effects.  The role of 8 risk factors
(RFs) on premature births was investigated.

Results: The prevalence of most RFs was higher in
women under 18 and over 35 years of age compared with
aged 20-35 years. Maternal pelvic size abnormalities
(OR=3.31), breech presentation (OR=7.35), placental abnor-
malities (OR=4.23), caesarean birth (OR=2.28) increased
the risk of preterm births and low birth weight.

Conclusions: There are many RFs associated with
preterm births and low birth weight. These RFs need to be
identified during pregnancy to reduce the prevalence of
PLBWN and the health, economic and social consequences
for children and their families, and for the health system
and society.

Keywords: risk factors, obstetric status, women in
childbirth, age groups, premature births

INTRODUCTION
The multifactor aetiology of pregnancy and prema-

ture birth in different age groups of mothers are still not
well understood in Bulgaria. During the last 20 years, no
complex assessment has been made of protective and risk

factors for premature birth and low birth weight.
Prematurity has a greater impact on the physical and

neuropsychological development of the children through-
out their lives [1]. The risk of neurological diseases, prob-
lems with vision and learning deficits increases [2]. A
number of poor health outcomes in preterm newborns oc-
cur later in life and increase the risk of developing chronic
non-infectious diseases at an older age [3-7]. Prematurity
has been one of the leading global burden of disease [8-
12] and has negative effects on families, society and health
systems [13].

Currently, the efforts of obstetricians, neonatologists
and pediatricians are mostly oriented towards new health
technologies to improve survival rates of preterm infants.

It is a challenge for both researchers and physicians
to identify individuals or groups with high risk for preg-
nancy and delivery complications [14-16]. The preventive
interventions to reduce preterm births and low-birth weight
[17-19] should be effective and focused on reducing mor-
bidity and health problems occurring in later life among
premature infants.

The aim of the study was to identify and assess the
prevalence of RFs of the obstetric status associated with
premature births – total and according to maternal age at
pregnancy.

MATERIAL AND METHODS
A case-control study was carried out in 2017 at the

University Hospital – Pleven. There were 1248 births reg-
istered in 2017. The study included 1212 women in child-
birth and 1212 live-born babies after single pregnancies.
Respondents were chosen according to the following cri-
teria: they should be registered at university hospital in
Pleven in 2017 and data collected for the purpose of the
study should be available.

The women were divided into three age groups: un-
der 19 (n=193), 20-35 (n=862) and over 35 years (n=157).
The live-born infants were divided into two groups: cases
and controls. The cases included 120 preterm low-birth-

https://doi.org/10.5272/jimab.2020261.3023
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Summary

Surgical procedures of the retroperitoneum are 
often performed in gynecologic oncology surgery 
clinics. The most complex among them is paraaortic 
lymphadenectomy. It is generally performed in cases 
of bulky lymph nodes in ovarian carcinomas and 
sarcomas to achieve optimal cytoreduction. In the early 
stages of ovarian cancer, type II non-endometrioid 
endometrial cancer, and in advanced stages of cervical 
cancer, paraaortic lymphadenectomy is an integral 
part of staging. Moreover, the retroperitoneum is 
approached in cases of retroperitoneal gynecologic 
sarcomas. The largest vessels of the human body 
– the inferior vena cava and the abdominal aorta
are localized in the retroperitoneum. Therefore, 
iatrogenic vessel injury during oncogynecological 
surgery is more likely to aff ect the inferior vena 
cava. Anatomical variations of the vein additionally 
increase the risk of vascular lesions. Therefore, 
surgeons should be aware of possible anatomical 
variations. The present article aimed to highlight the 
heterogeneity of anatomical variations of the inferior 
vena cava related to gynecologic oncology surgery. 
Embryogenesis of the vein and its variations are also 
discussed. Additionally, some anomalies of the ureter, 
associated with the embryogenesis of the inferior 
vena cava, are mentioned.
Keywords: inferior vena cava, embryological 
aspects, anatomical variations, gynecologic oncology 
surgery

Introduction

The inferior vena cava (IVC) is derived by the 
convergence of both common iliac veins (CIVs) 
at the level of the 5th lumbar vertebra. It leaves 
the abdomen by piercing the diaphragmatic 
central tendon at the caval opening at the level 
of the eighth thoracic vertebra [1]. Generally, 
the IVC is a single and right-sided vessel 
formed by four pairs of veins in the embryo. It 
is posterior to the duodenum, vena portae, and 
liver [2]. It is the largest vessel that drains blood 
from the pelvis and lower limbs [3]. Variations 
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Abstract
Background: Recurrent pregnancy loss (RPL) is a complicated reproductive disorder with underlying genetic
and immunological causes. RPL may be influenced by hereditary thrombophilia, a class of blood clotting-
related genetic abnormalities, via the vascular and immune systems. This study examines the immunological
characteristics that hereditary thrombophilia patients have in common with RPL.

Methods: A prospective cohort study included 300 patients split into two groups: a control group without
hereditary thrombophilia and a group with the condition. Interleukin-6 (IL-6), tumor necrosis factor-alpha
(TNF-α), and interferon-gamma (IFN-γ) levels were measured, along with demographic specifics,
antiphospholipid antibodies, natural killer (NK) cell counts, and other cytokines. Group differences were
found using statistical analysis.

Results: Antiphospholipid antibodies were significantly more common in the thrombophilia group (42%
testing positive, p=0.001) compared to the control group (12% testing positive), despite demographic factors
being similar between groups (p=0.372 and p=0.093). When body mass index (BMI) was taken into account,
the study found a statistically significant difference (p=0.046), with the thrombophilia group having a higher

mean BMI (26.3 kg/m2, standard deviation (SD): 2.8) than the control group (24.7 kg/m 2, SD: 3.1). IL-6 (14.8
pg/mL, SD: 3.2, p=0.029) were higher than the control group (12.4 pg/mL, SD: 2.1), and TNF-α levels were
higher in the thrombophilia group (10.5 pg/mL, SD: 2.0, p=0.012) compared to the control group (8.9
pg/mL, SD: 1.5), but NK cell counts did not differ significantly (p=0.213).

Conclusion: This study emphasizes the role of elevated pro-inflammatory cytokines (IL-6 and TNF-α) and
antiphospholipid antibodies in RPL among people with hereditary thrombophilia. In this population, early
detection and immunomodulatory interventions may improve pregnancy outcomes. To fully comprehend
these mechanisms and create customized treatments, collaborative research is required.

Categories: Obstetrics/Gynecology, Allergy/Immunology
Keywords: pregnancy outcomes, cytokine levels, antiphospholipid antibodies, immunological factors, hereditary
thrombophilia, recurrent pregnancy loss

Introduction
Recurrent pregnancy loss (RPL), defined as the unsatisfactory recurrence of two or more consecutive
pregnancy losses before the 20th week of gestation, continues to be a challenging reproductive issue for
couples hoping to become parents and causes significant distress [1,2]. RPL has a complex etiology that
involves complex interactions between genetic, immunological, and environmental factors [3].

Hereditary thrombophilia, a group of heritable genetic mutations that include the prothrombin gene
mutation, the factor V Leiden mutation, and deficiencies in the proteins C and S, as well as antithrombin III,
is at the center of our investigation [4]. Notably, thrombotic events that occur during pregnancy can
potentially impair placental blood flow, raising the risk of miscarriage as a result [5]. The link between
hereditary thrombophilia and repeated miscarriages, however, goes beyond vascular issues. Recent studies
have revealed fascinating relationships between hereditary thrombophilia and the immune system,
suggesting that immunological changes may cause these individual repeated miscarriages [6].

The focus of this study is on immunological factors, which include a wide range of mechanisms from
immune tolerance to immune dysregulation, each of which significantly impacts the outcome of pregnancy
[7,8]. The maternal immune system must carefully maintain the delicate balance between identifying the
fetus as a genetically distinct entity and protecting against potential pathogens. This delicate balance can be
upset, resulting in immunological intolerance and subsequent fetal rejection, increasing the risk of
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Summary

Compared with non-pregnant women, pregnancy alone carries a three- to fivefold high-
er risk of venous thromboembolism (VTE). Despite the increasing use of low-molecu-
lar-weight heparin in identified high-risk patients, pulmonary embolism is still the leading 
cause of maternal mortality. However, evidence for optimal use of thromboprophylaxis is 
scarce. Thrombophilia (hereditary or acquired) is thought to predispose to both VTE and 
is also associated with complications of pregnancy, such as recurrent miscarriages and 
preeclampsia. This review discusses the current evidence for optimal thromboprophy-
laxis during pregnancy by focusing primarily on VTE prevention strategies, the potential 
to prevent recurrent complications during pregnancy with low molecular weight heparin 
(LMWH), aspirin, and Nattokinase in pregnant women with congenital thrombophilia.

Key words: Aspirin, low molecular weight heparin, nattokinase, thrombophilia

Introduction

The overall care for pregnant women with thrombophilia involves careful moni-
toring. Problems associated with blood clots in pregnancies with thrombophilia 
can be detected early through attentive observation (Schreck et al. 2022). These 
issues include deep vein thrombosis, pulmonary embolism, and placental blood 
clots (Antic et al. 2022). Healthcare professionals can swiftly identify symptoms 
related to blood clots by regularly examining the patient’s clinical status, conduct-
ing specific diagnostic tests, and using medical imaging techniques such as ul-
trasound. Proactively addressing these problems and minimizing their impact on 
the health of both the mother and the fetus is crucial. Close monitoring allows for 
the timely detection of problems and quick intervention. Issues related to blood 
clots can be swiftly treated to reduce risks (Kujovich 2018). Healthcare practi-
tioners can promptly alter anticoagulant therapy to minimize blood clots and 
bleeding after discovering deep vein thrombosis (Sharma and Kriplani 2018). If a 
pulmonary embolism is detected, stabilization and treatment can commence im-
mediately (Samuel end Saw 2020). Obstetricians-gynecologists, hematologists, 
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Abstract  

 
To study the role of the obstetric risk factors for low birth weight and preterm birth. A case-control study was carried out 
in 2017 at the University Hospital – Pleven; 1212 women in childbirth and 1212 live-born babies after single pregnancies 
were included in the study. The live-born infants were divided into two groups. The cases included the preterm low-birth-
weight (PLBW) newborns weighing less than 2500 grams (g). The controls included full-term newborns with normal 
birth weight (FTNBW). The role of 8 obstetric risk factors (RFs) on PLBW was studied (maternal age, type of birth, 
amniotic fluid deficiency and congenital abnormalities, maternal pelvic size abnormalities, placental abnormalities, 
abnormalities of fetal membranes, umbilical cord abnormalities, and presentation of the fetus). The obstetric RFs were 
significantly associated with PLBW. Risk of PLBW is significantly higher (p=0.001) in breech presentation (exp 
(β)=6.622), placental abnormalities (exp (β)=5.556), maternal pelvic size abnormalities (exp (β)=4.426) and amniotic 
fluid deficiency and congenital abnormalities (exp (β)=2.903). The results of that study can be useful for effecting 
prevention programing of pregnancy and prematurity.  
Keywords: women in childbirth, preterm low-birth-weight, newborns, breech presentation, placental abnormalities, 
maternal pelvic size abnormalities, amniotic fluid deficiency and congenital abnormalities, binary logistic regression. 
Copyright @ 2020: This is an open-access article distributed under the terms of the Creative Commons Attribution license which permits unrestricted 
use, distribution, and reproduction in any medium for non-commercial use (NonCommercial, or CC-BY-NC) provided the original author and source 
are credited. 

 

INTRODUCTION 
Prematurity has more significant impact on the 

physical development of the children and has been one 
of leading global burden of disease [1-6]. Preterm 
babies have a high risk for neurological diseases, more 
common problems with vision and learning deficits [7] 
and chronic non-communicable diseases in adulthood 
[8-12]. 

 
Prematurity birth rates reported in different 

populations range between 9% and 50%. In Bulgaria, 
these rates have increased from 6.1% in 80 years of 
20th century (6.1% in EU, 5.5% in Norway, 4.1% in 
Finland) to 8.1% in 2011; these values were higher 
compared with the lowest values in Europe (Norway – 
4.8%, Finland – 4.1%) and lower compared with the 
highest European values (Cyprus – 13.1%) [1, 4, 7, 13-
17].  

 
Over the last 20 years, no comprehensive 

assessment has been made of risk factors for premature 

birth and low birth weight despite the fact that it is 
associated with the all costs which are paid by preterm 
newborns, their families and society [13].  

 
The study aimed to evaluate the role of the 

obstetric RFs for low birth weights and preterm births. 
 

MATERIAL AND METHODS  
The case-control study was carried out in 2017 

at the University Hospital – Pleven; it was a part of 
dissertation and approved by Research Ethics 
Committee. 

 
The study included 1212 women in childbirth 

(26.6±6.5 years) and 1212 live-born babies after single 
pregnancies were included in the study. Inclusion 
criteria were: women in childbirth and live-born infants 
should be registered at the University hospital in Pleven 
in 2017 and data collected for the study should be 
available. We did not include 37 full-term low-birth-
weight (FTLBW) newborns and 100 preterm births with 
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Abstract: Recurrent pregnancy loss (RPL) is multiple pregnancy losses. Inherited 

thrombophilia, which increases blood clot risk, contributes to RPL. Pre-gestational therapy 

with Low-Molecular-Weight Heparin (LMH) and Aspirin may improve pregnancy outcomes 

in these patients. This study aims to evaluate the effectiveness of pre-gestational management 

and the combination of LMH and Aspirin in patients with RPL and inherited thrombophilia. A 

hereditary thrombophilia test was performed on each of the 459 pregnant research participants, 

whose gestational ages ranged from 6 to 38 gestational week Medical center - Prime Clinic 

and KIRM- Pleven in Bulgaria period from January 2021- May 2023 were collected. Based on 

the treatment method, patients in a dataset with RPL and hereditary thrombophilia were split 

into three groups. Group I (Control) patients did not get any pre-gestational care or 

anticoagulant treatment. Group II: Patients who only received aspirin treatment with 100 mg. 

Group III: Patients receiving LMH and aspirin therapy. Compared to the treated groups (Group 

II and Group III), the pregnancy success rate was noticeably lower among the patients in 

Group I (Control). In addition, Group I experienced more thrombotic events than the groups 

that received treatment. Pre-gestational therapy with aspirin alone or in combination improves 

pregnancy outcomes and reduces thrombotic events in RPL and hereditary thrombophilia 

patients. LMH combined with aspirin may increase pregnancy success more than aspirin alone. 

These findings need further investigation and larger trials to maximize treatment for this 

patient population. 

Keywords: pre-gestational management, recurrent pregnancy loss (RPL), Low-Molecular-

Weight Heparin (LMH), inherited thrombophilia, Low-Molecular-Weight Heparin (LMH), 

Aspirin. 

1. Introduction 

Losing a pregnancy is a major tragedy that greatly impacts the 

couple that loses it. Recurrent pregnancy loss (RPL), characterized 

by its repeated occurrence and unknown etiology in 50% of 

instances, is a frustrating and difficult issue in reproductive 

medicine [1]. A miscarriage occurs when a pregnancy 

spontaneously ends in utero before the fetus is viable. This term 

covers pregnancies up to 23 weeks and six days; in contrast, 

several nations have a definition that covers pregnancies up to 20 

weeks. Even though RPL was defined as the loss of three 

successive pregnancies in the “2011 Green-top Guideline from the 

Royal College of Obstetricians and Gynecologists”, 1, the 

organization's most recent draft guideline makes it clear that 

consecutive miscarriages are not required to qualify as recurrent 

miscarriage. Two or more clinical miscarriages are considered RPL 

by the “American Society for Reproductive Medicine (ASRM)” 

[2]. Negative outcomes are associated with all forms of diabetes: 

“type 1 (T1 Diabetes mellitus), type 2 (T2 Diabetes mellitus)”, and 

pre-gestational (PGDM). 

Pregnant women with pre-existing diabetes mellitus are more 

likely to experience surgical delivery, preterm labor, congenital 

abnormalities, stillbirth, perinatal mortality, macrosomia, 

prematurity, and cesarean section (CS). However, the caliber of 

treatment provided to women with diabetes mellitus can influence 

unfavorable birth outcomes by lowering congenital disabilities and 

stillbirths. Pregnant women with diabetes do better when they 

receive more support. The success of pregnancies is improved 

when women with pre-existing diabetes mellitus receive the proper 

therapeutic care [3]. Despite the increased risk of RPL among these 

women, routine screening for acquired or genetic thrombophilia is 

not always warranted if no venous thromboembolism has occurred. 

Due to a lack of knowledge regarding the factors that contribute to 

these pregnancy challenges and a lack of evidence demonstrating 

the effectiveness of therapies, it is challenging to assess if 

screening women who have had pregnancy issues is beneficial. The 

existence of this association with placental vascular thrombosis led 
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Abstract: Background: A category of hereditary diseases known as Thrombophilia induces 

irregular blood clotting. Pre-eclampsia, late miscarriages, premature delivery, fetal growth 

restriction, and deep venous thrombosis are all associated with Thrombophilia. A higher incidence 

of recurrent pregnancy loss (RPL) or recurrent early pregnancy loss (REPL) in the initial 6–10 

weeks of conception may be seen in homozygous individuals for particular thrombophilic 

variables. A healthy uteroplacental circulation is necessary for a favorable pregnancy outcome. It 

has been hypothesized that maternal Thrombophilia could raise the probability of preeclampsia 

and intrauterine growth retardation (IUGR).  ACE D/D (angiotensin-converting enzyme 

deletion/deletion) genotype and PAI 4G/4G (plasminogen activator inhibitor-1 4G/4G) genotype 

have been associated with an increased risk for these conditions and high blood pressure 

(hypertension).  

Aim of this study is to determinate the frequency of the different thrombophilic mutations in 

patients with recurrent pregnancy loss.  

Methods: A prospective cohort study included 309 pregnant patients with gestational age from 6 to 

12 gestational weeks. The patients have a history of recurrent pregnancy loss in the past. Inherited 

Thrombophilia test was performed on each research participants as part of preconception 

counseling.  

Results: Plasminogen activator inhibitor 1(PAI – I) 4G/4G was the most prevalent form of 

thrombophilic mutation identified (82,83%), followed by MTHFR mutation (85.43%), mutations 

in the prothrombin gene (12,61%) and factor V Leiden (12.29%). Additionally, (12.62%) of 

pregnant women had IUGR babies, (29,44%) of patients had preeclampsia as a diagnosis and 

gestational diabetes (24,27%). 

In conclusion - The genetic landscape significantly impacts the trajectory of pregnancy-related 

complications. This study sheds light on the pivotal roles played by genetic mutations, elucidating 

potential avenues for refined clinical management and targeted interventions. The early detection 

of these genetic variations paves the way for enhanced personalized care strategies, ultimately 

benefitting the well-being of both maternal and fetal domains. 

Keywords: Thrombophilia, hereditary, pregnancy, genetic disorders, fetal growth. 

1. Introduction 

Thrombophilia is an inherited (hereditary) propensity for 

thrombosis that can also be identified in later life (acquired). 

Thrombosis occurs when haemostasis, the process by which blood 

clots are formed and broken down, is disrupted in any way. 

Variables in blood clotting, plasma proteins, blood movement, 

vascular walls, and cell components all contribute to an abnormally 

high propensity for blood clotting. This causes thrombosis to form 

in the affected blood vessel. The first step in treating a patient with 

thrombosis rationally is determining if the patient's 

hypercoagulable disease is inherited or acquired. The haemostatic 

system is altered throughout pregnancy, becoming 

hypercoagulable, a condition that is unavoidable near the time of 

delivery. About 5% of reproductive-age women have RPL, defined 

as two or more unexpected losses. Recent research has linked 

thrombophilia as a cause of RPL. Some mutations in a gene that 

codes for a plasmatic protein involved in the anticoagulant 

mechanism lead to the development of an inherited condition [1]. 

Hereditary thrombophilia is a genetic susceptibility to developing 

thrombi due to an inadequacy in anticoagulant factors such 

antithrombin (AT), protein C (PC), or protein S (PS). People under 

the age of 40 with this syndrome are at increased risk for getting 

potentially fatal thrombosis. Vein thromboembolism (VTE) is a 


