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A case report of an ovarian ectopic 
pregnancy. A diagnostic dilemma

Christos Bartsokas1 MD, MSc, PhD, Lydia Stylianopoulou1 MD, Panagiotis Gkogkos2 MD, PhD
1Department of Surgery, Agrinio General Hospital, National Rd Agrinio-Antirrio, 30100, Agrinio, Greece

2Department of Obstetrics & Gynecology, Agrinio General Hospital, National Rd Agrinio-Antirrio, 30100, Agrinio, Greece

Ovarian ectopic pregnancy (OEP) is a rare entity. It accounts 
for 3% of all ectopic pregnancies. We present a case of a 
nulliparous 27-year-old woman admitted to the hospital 
with lower abdominal pain. Clinical examination, laborato-

ry values and imaging suggested ruptured ectopic preg-
nancy. The diagnosis of ruptured ovarian ectopic pregnan-
cy was established during exploratory laparotomy, which 
was confirmed by the histopathological examination.

CASE REPORT

KEY WORDS Ovarian pregnancy, ectopic pregnancy, low β-hCG, TVS imaging

ABSTRACT

Introduction
Ectopic pregnancy (EP) is defined as the implantation of 
the blastocyst in a location outside of the uterine cavi-
ty. The majority occur in the fallopian tube (96%), with 
ampulla being the most common location (70%). Isth-
mus ectopic pregnancy accounts for 12% and fimbrial 
for 11.1%. Interstitial location can be found in 2.4% of 
ectopic pregnancies, whereas abdominal is the rarest 
with 1.3% frequency.  Here we present a case of ovarian 
ectopic pregnancy which accounts for 3.2% of all ecto-
pic pregnancies.1 

The diagnosis of an ectopic ovarian pregnancy is of-
ten challenging. A high index of suspicion is necessary 

to make an early diagnosis. The exact etiology of ovarian 
ectopic pregnancy is still missing, yet there are a few the-
ories involving ovulatory dysfunction, the egg is fertil-
ized while still within the follicle2-4. Most OEP seem to be 
secondary due to the reflux of a fertilized ovum from the 
fallopian tube to the ovary. Risk factors, signs and symp-
toms of an OEP are not sensitive or specific enough to 
establish a definitive diagnosis. Transvaginal Ultrasound 
(TVS) with the combination of beta-human chorionic 
gonadotropin (β-hCG) serum levels are valuable tools 
for the diagnosis. Transvaginal ultrasonography has a 
discriminatory zone of β-hCG between 1,000 and 1,500 
mIU/mL.5 An ectopic pregnancy can be suspected if the 

Corresponding author
Christos Bartsokas.  
Department of Surgery, Agrinio General Hospital, 3rd Km National Rd Agrinio-Antirrio, 30100, Agrinio, Greece
Tel.: +30 6947138297 E–mail: bartsokas@gmail.com

TVS examination does not detect an intrauterine gesta-
tional sac when the β-hCG level is higher than 1,500 mIU/
mL. In our case β-hCG serum levels were lower than 1500 
mIU/ml, thus a gestational sac could not be visible using 
a TVS, making it particularly difficult to establish a diag-
nosis using clinical methods. 

Case
A nulliparous 27-year-old woman presented to the 
Emergency Department of our Hospital with sudden 
lower abdominal pain. She has had unremarkable past 
medical and surgical history. History of use of any form 
of contraception and she was a non-smoker. Her last 
menstrual period was 1 month ago and her menstru-
ation cycle was regular. Physical examination showed 
a heart rate at 90 beats/min and a blood pressure of 
120/78 mmHg. She had abdominal tenderness at the 
hypogastric area. The laboratory analysis, at the time 
of admission, revealed a total white blood cell count 
(WBC) of 14,300/mm

6
, hemoglobin (Hgb) of 13.1 g/dl, 

hematocrit (Htc) of 40 %, positive urine pregnancy test 
followed by a serum test for β-hCG which was 448.87 
mIU/mL. 

Transvaginal sonography was performed, which 
showed a normal-sized uterus with no intrauterine ges-
tational sac. However, the presence of an inconclusive 
echogenic mass at the outer edge of the right ovary was 
observed (Image 1), giving the impression of a pseudo-

sac and a heterogeneous liquid and blood clots in the 
pouch of Douglas. Multiple intraovarian cysts were iden-
tified in the area of the right ovary. Her left ovary seemed 
to be unaffected. The combination of the ultrasound 
findings along with β-HCG quantification and patient’s 
clinical status raised the suspicion of a ruptured ovarian 
ectopic pregnancy. Even though there was a high index 
of suspicion for an OEP, a ruptured corpus luteum cyst 
cannot be excluded since β-hCG levels, confirmed in two 
consecutive measurements, are relatively low. The sur-
gical treatment of the patient was decided, due to the 
hemodynamic instability. 

Exploratory laparotomy was performed. It revealed 
a hemoperitoneum of approximately 500 ml. The right 
ovary was 4x3 cm in size with a hemorrhagic mass on 
its surface (Image 2). Wedge resection was performed 
followed by primary repair, during which an unidenti-
fied mass was retrieved. Histological examination of the 
specimen revealed a ruptured ectopic ovarian pregnan-
cy. Multiple ovarian cysts were observed underneath the 
rupture. 

Early postoperative period was uneventful and β-hCG 
levels were reducing gradually reaching 39 mIU/mL 
three days after the operation, ruling out the possibility 
of a coexisting intra-uterine pregnancy. Subsequently, 
patient was discharged on postoperative day three. Fol-
low up β-hCG levels were reduced to 15 mIU/mL on day 
14 postoperatively.

Figure 1: TVS image, Star: Ovary, Arrow: Echogenic mass
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Discussion
We present a case of a nulliparous 27-year-old wom-
an with signs of ectopic pregnancy. TVS suggested the 
presence of an ovarian mass and hemoperitoneum. Lap-
arotomy revealed a ruptured ovarian mass and histology 
confirmed a ruptured OEP. 

Several risk factors for ectopic pregnancy have been 
identified. The risk of EP is associated with previous EP, 
previous pelvic inflammatory disease and other genital 
infections such as Chlamydia trachomatis infection, his-
tory of infertility, in vitro fertilization and embryo trans-
fer, previous adnexal surgery, previous appendectomy 
and previous use of intrauterine devices.3 Additionally, 
EP risk is increased with age, smoking and spontaneous 
or induced abortions.1 Our patient however had no 
medical or surgical history, she was a non-smoker and 
never used contraceptives. 

Patients with ectopic pregnancy may present symp-
toms of a normal early pregnancy, such as interruption 
of the normal menstrual period, nausea, vomiting and 
fatigue. Furthermore, the most common clinical mani-
festation of ectopic pregnancy is first-trimester vaginal 
bleeding with or without abdominal pain.7 Less com-
monly, EP presents with hypovolaemic shock secondary 
to acute intra-abdominal bleeding. Some women, how-
ever, can be asymptomatic.8 In our case, the 29-year-old 
presented at the ER with acute lower abdominal pain. 

Transvaginal Sonography (TVS) is an essential tool for 
a pre-operative diagnosis with an increasing degree of 

certainty. Ultrasonic images suggestive of OEP are a wide 
echogenic ring with a small internal echolucent area.9 
However, resection of ectopic pregnancy tissue followed 
with histological confirmation is still the gold standard 
for the diagnosis. In 1878 Spiegelberg established four 
criteria for the diagnosis of ovarian pregnancy: the fallo-
pian tube on the affected side must be intact, the gesta-
tion sac should occupy the position of the ovary, ovary 
and sac must be connected to the uterus by the ovarian 
ligament, and ovarian tissue must be histologically pres-
ent in the sac wall.10 

Our case was unique in terms of symptomatic manifes-
tation, risk factors and clinical indications, putting us in 
a diagnostic dilemma. Our patient presented with acute 
lower abdominal pain without vaginal bleeding. She had 
no risk factors for ectopic pregnancy and β-hCG serum 
levels were low, raising several clinical questions. The ex-
istence of 448.87 mIU/mL of β-hCG indicates a pregnan-
cy. However, at this level, the gestational sac cannot be 
visualized within or outside the uterus with the use of TVS. 
Even though there is a high index of suspicion for an OEP, 
a ruptured corpus luteum cyst cannot be excluded. In our 
case, we proceeded to exploratory laparotomy, due to the 
impended hemodynamic instability of the patient. 

TVS is the most frequent tool used for the differential 
diagnosis of ectopic pregnancy11. Taking into consider-
ation the dilemma presented in our case, amendment 
of diagnostic modalities could be of value in the future 
research.

Figure 2: Intraoperative image of a hemorrhagic mass at the outer edge of the right ovary.

Conclusion
An ovarian ectopic pregnancy is a rare entity in everyday 
clinical practice. We present a case of a nulliparous 27-year-
old woman with no medical history with a ruptured ovari-
an ectopic pregnancy. The diagnosis was established with 
histopathological examination of the surgical specimen. 

The diagnosis of ovarian EP may be challenging. High 

suspicion along with a systemic and robust approach of 
clinical information (symptoms and imaging), will aid in 
order to minimize diagnostic dilemmas and guide fur-
ther surgical management. 
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Introduction: Fetal ovarian cysts are common intra-ab-
dominal cystic masses diagnosed prenatally in female 
fetuses. The etiology of these cysts is still unknown but 
an increase in fetal gonadotropin levels is thought to 
be a possible mechanism.
Case Presentation: We present the case of a 31-year-
old nulliparous woman who was diagnosed with a 
possible fetal ovarian cyst during the routine growth 
scan at 36+3 weeks of gestation. The scan revealed a 
unilocular, anechoic mass without a solid component, 

in the lower abdomen of a female fetus, measuring 
60x50x44mm. 
Conclusion: Careful evaluation of the fetal abdomen 
from the second trimester ultrasound and in every 
routine growth scan is essential for the timely and ac-
curate diagnosis of abdominal cysts. Ultrasound is the 
gold standard imaging technique during the antenatal 
period. The prenatal detection of ovarian cysts allows 
close monitoring of the evolution of the cyst and prop-
er postnatal management of possible complications.

CASE REPORT

KEY WORDS Fetal ovarian cyst; abdomen cyst; prenatal diagnosis

ABSTRACT

Introduction
Ovarian cysts are the most common intra-abdominal 
cystic masses diagnosed prenatally in female fetuses [1]; 
the etiology of these cysts is unknown but an increase in 
fetal gonadotropin levels usually related to placental hy-
perproduction in cases of diabetes mellitus, rhesus iso-
immunization and fetal hypothyroidism is thought to be 
the possible mechanism [2]. They are usually diagnosed 
after 26 weeks of gestation and in the majority of cases 

they are unilateral and unilocular, while they may some-
times contain a “daughter cyst” [1]. Ovarian cysts usually 
disappear after birth, while during pregnancy, torsion 
and rupture of the ovarian cyst may occur, a challenging 
situation to manage without a definite treatment plan 
existing antenatally and postnatally. The main goal is 
to preserve ovarian function in the highest level possi-
ble [3]. In large ovarian cysts (>6cm in diameter) due to 
compression of the bowel, polyhydramnios may occur 
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[4]. We repost a case of a fetal ovarian cyst that led to an 
uneventful outcome.

Case presentation
A 31-year-old nulliparous woman with spontaneous 
conception, normal BMI (23kg/m2), with unremarkable 
medical history, non-smoker and uncomplicated preg-
nancy, underwent a routine growth scan at 36+3 weeks of 
gestation. The scan revealed a 60x50x44mm cyst in the 
lower abdomen of the female fetus. The cyst was uniloc-
ular, anechoic with no solid component (Figure 1). Fur-
ther examination showed no fetal abnormalities, pleural 
effusion or ascites. 

The differential diagnosis included ovarian cyst, dupli-
cated intestinal tract, hydroureter, megacystis, liver and 
splenic cyst. The kidneys and the bladder appeared nor-
mal during the scan, with an ovarian cyst appearing as 
the most probable diagnosis as the cystic mass appeared 
on the left side of the upper fetal pelvis and the previ-
ous antenatal scans did not show any abnormality. A fol-
low-up appointment in two weeks was arranged.

At 38+5 weeks of gestation, the pregnant woman was 
admitted to the labor ward with preterm rupture of 
membranes and she delivered vaginally a female neo-
nate weighing 3,340g and an Apgar score of 8 and 9 at 
the 1st and 5th minute, respectively. The neonatologists 
performed an ultrasound scan and the diagnosis of ovar-
ian cyst was confirmed. After appropriate counselling to 
the parents, they decided not to intervene immediate-
ly and proceed with another scan in six weeks. In the 
follow-up scan revealed the ovarian cyst had resolved 
spontaneously.

Discussion
We described a case of a fetal ovarian cyst with spon-
taneous resolution during the first six weeks of life. The 
incidence of fetal ovarian cysts is estimated at 1 in 2,000-
3,000 pregnancies [5]. These cysts are usually detected 
in the third trimester of pregnancy, with the earliest de-
scribed at 19 weeks of gestation [6]. Most ovarian cysts 
are less than 5cm and disappear within the first few 
months of life.

Figure 1. Fetal ovarian cyst – transabdominal scan
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Ultrasound is the gold standard imaging method in 
the perinatal period, while magnetic resonance imaging 
may provide supplemental findings like tissue contrast 
[7]. The “daughter cyst sign”, a sonographic clue for the 
diagnosis of ovarian cysts, is a single, round, anechoic 
structure attached to the cystic wall, with a sensitivity 
and specificity of 82% and 100% respectively [8].

Fetal ovarian cysts are classified into two groups. 
The first group, includes unilocular, ulilateral, anechoic, 
round, <5cm in diameter, thin-walled cysts while the 
second “complex” group, includes thick-walled masses 
with hyperechogenic components and intra-cystic sep-
tations [7]. During the prenatal period, ultrasonographic 
examination to detect any structural changes in size, ap-
pearance and complications, is useful in establishing the 
prognosis.

Most fetal ovarian cysts are small and have no com-
plications; complications that may occur include tor-
sion, rupture, hemorrhage, pleural effusion, ascites and 
polyhydramnios [4, 9, 10]. Hemorrhage and torsion may 
cause damage to the ovary. The most serious complica-
tion is torsion, seen in 38-55% of cases antenatally and 
50-78% during the neonatal period [11]. Possible signs 
of torsion are fetal tachycardia related to peritoneal irri-
tation, while hemorrhage within the cyst is usually found 
in association with torsion. Finally, pleural effusion, asci-
tes and polyhydramnios are the result of intestinal ob-
struction due to large ovarian cysts [4]. 

There is insufficient data to guide the clinician on the 
optimal perinatal management of ovarian cysts. Prena-
tal or postnatal aspiration, ultrasonographic monitoring 
and neonatal surgery have been proposed, as the main 
objective is to preserve the ovarian parenchyma [12-14]. 
The Fetal Medicine Foundation states that if the cyst di-
ameter is more than 6 cm, aspiration of the cyst should 
be considered, in order to prevent compilations such as 
distension of the fetal abdomen and disruption of the 
fetal heart function [1]. Regarding the mode of delivery, 
unless an obstetric indication is present, vaginal delivery 
is recommended [1, 15]. Postnatally, the majority of cysts 
resolve spontaneously, however, surgery may be neces-
sary in cases with torsion, suspicion of neoplastic tumor 
or abdominal distension due to large cysts.

In conclusion, fetal ovarian cysts represent a 
non-life-threatening condition, they are usually small in 
size, uncomplicated and resolve spontaneously. Large 
cysts can be associated with complications and thus ul-
trasound scans every 4 weeks to monitor the evolution 
of the cyst may be advisable [1]. 
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The images below demonstrate the minimum sections that should be obtained in order to assess the fetal urinary 
system, according to the ISUOG guidelines. At the 20+2 planes approach for the routine anatomy scan, plane 13 
refers to the kidneys.

The main section that is always required is the spine up transverse section where both renal pelvises can be clearly 
seen and measured (antero-posterior diameter, AP). Measurement above 7mm is an indication for referral for further 
evaluation and follow-up by a specialist. Fetal kidneys are usually spotted via their pelvises.

The correct measurement of the renal pelvis includes the inner to inner placement of the calipers at the most clear 
section.

The main structural abnormalities that are diagnosed or excluded are renal agenesis (bilateral or unilateral), hydro-
nephrosis, cystic renal dysplasia.

Renal agenesis red flags
1. Failure to visualize one or both fetal kidneys
2. The adrenal gland appears rounder than normal and fills the renal fossa in what has been termed the “lying 

down” adrenal sign
3. Color Doppler demonstrates single or no renal arteries (horizontal coronal view)
4. In bilateral renal agenesis (Potter sequence) the fetal bladder is empty and cannot be clearly visualized
5. In case of single renal agenesis compensatory hypertrophy of the contralateral kidney can be detected

The correct measurement of the renal pelvis includes the inner to inner 
placement of the calipers at the most clear section. 
The main structural abnormalities that are diagnosed or excluded are 
renal agenesis (bilateral or unilateral), hydronephrosis, cystic renal 
dysplasia. 
 
• Renal agenesis red flags 
1. Failure to visualize one or both fetal kidneys 
2. The adrenal gland appears rounder than normal and fills the renal 

fossa in what has been termed the “lying down” adrenal sign 
3. Color Doppler demonstrates single or no renal arteries (horizontal 

coronal view) 
4. In bilateral renal agenesis (Potter sequence) the fetal bladder is empty 

and cannot be clearly visualized 
5. In case of single renal agenesis compensatory hypertrophy of the 

contralateral kidney can be detected 
 

  
 

• Renal ectopia red flags 
1. Failure to visualize one or both fetal kidneys at the normal renal fossa  
2. The adrenal gland appears rounder than normal and fills the renal 

fossa in what has been termed the “lying down” adrenal sign  
3. Kidney structure visualized in the fetal pelvis  
4. Color Doppler demonstrates single or no renal arteries (horizontal 

coronal view), vascular supply may be seen branching from the 
abdominal aorta in a more acute angle, oblique and caudally oriented, 
or directly from the iliac arteries 

Fetal kidneys: normal sonographic appearance and red flags 
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The images below demonstrate the minimum sections that should be 
obtained in order to assess the fetal urinary system, according to the 
ISUOG guidelines. At the 20+2 planes approach for the routine anatomy 
scan, plane 13 refers to the kidneys. 

 

 
The main section that is always required is the spine up transverse 
section where both renal pelvises can be clearly seen and measured 
(antero-posterior diameter, AP). Measurement above 7mm is an 
indication for referral for further evaluation and follow-up by a 
specialist. Fetal kidneys are usually spotted via their pelvises. 
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• Lower urinary tract obstruction red flags 
1. Reduced AFI 
2. Dialated, thick-walled (>2mm) bladder 
3. “Key hole” sign 
4. In severe cases there is also ureter dilatation and subsequently renal 

hydronephrosis 
 

  
 

• Multicystic dysplastic kidney (MCDK) 
1. Kidney with polycystic appearance or totally replaced by multiple 

irregular cysts of variable size with intervening hyperechogenic 
stroma 

2. Renal cysts non communicating with renal pelvis (vs hydronephrosis) 
3. Renal pelvis usually not visible 
4. Echogenic renal cortex 

Renal ectopia red flags
1. Failure to visualize one or both fetal kidneys at the normal renal fossa 
2. The adrenal gland appears rounder than normal and fills the renal fossa in what has been termed the “lying 

down” adrenal sign 
3. Kidney structure visualized in the fetal pelvis 
4. Color Doppler demonstrates single or no renal arteries (horizontal coronal view), vascular supply may be 

seen branching from the abdominal aorta in a more acute angle, oblique and caudally oriented, or directly from the 
iliac arteries

5. A horseshoe kidney may be demonstrated at the coronal or transverse planes (renal tissue crossing the mid-
line due to fusion of the lower poles of both kidneys in front of the descending aorta)

Duplex ureters red flags
1. Double renal pelvises, non communicating, one or both dilated
2. Ureterocele

Hydronephrosis red flags
1. In case of a uretero-pelvic junction obstruction, there is pelvicalyceal dilatation without ureteral dilatation
2. Normal or slightly increased AFI
3. Pelvicalyceal communication (vs MCDK)
4. In severe cases, renal cortex thinning (calyces cannot be distinguished)

Lower urinary tract obstruction red flags
1. Reduced AFI
2. Dialated, thick-walled (>2mm) bladder
3. “Key hole” sign
4. In severe cases there is also ureter dilatation and subsequently renal hydronephrosis

Multicystic dysplastic kidney (MCDK)
1. Kidney with polycystic appearance or totally replaced by multiple irregular cysts of variable size with inter-

vening hyperechogenic stroma
2. Renal cysts non communicating with renal pelvis (vs hydronephrosis)
3. Renal pelvis usually not visible
4. Echogenic renal cortex

Polycystic kidneys red flags
1. Symmetrically enlarged and hyperechogenic kidneys (when cysts are relatively small in size)
2. Kidneys are generally larger in autosomal recessive form of the disease
3. Renal pelvises cannot be visualised in autosomal recessive form of the disease and there is gradual onset of 

oligohydramnios from the second trimester (small bladder)
4. Difficulty to differentiate renal cortex to renal stroma 

5. A horseshoe kidney may be demonstrated at the coronal or 
transverse planes (renal tissue crossing the midline due to fusion of 
the lower poles of both kidneys in front of the descending aorta) 
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2. Ureterocele 
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Size discrepancy (disproportion) between left and 
right cardiac chambers (atria, ventricles) and /or 
great arteries is easily identified during routine 
mid-gestational ultrasound screening (basic fetal 
heart imaging), representing a referral indication for 
detailed fetal echocardiogram to rule out the pres-
ence of fetal congenital heart disease. In the present 

review the appropriate imaging technique to avoid 
foreshortening of ventricular chambers during ba-
sic fetal heart imaging, non-cardiac causes of heart 
chamber disproportion as well as common congeni-
tal heart defects associated with chamber and artery 
disproportion during routine ultrasound fetal imag-
ing are presented. 

CASE REPORT

KEY WORDS Fetal ovarian cyst; abdomen cyst; prenatal diagnosis

ABSTRACT

Clinical examples 
Case 1. Great artery and ventricular disproportion 

with right ventricular and pulmonary artery dominance 
over left ventricle and aorta, respectively, was diagnosed 
during routine sonographic evaluation in a female fetus 
at 34 wks of gestation. After birth the neonate had signs 

of diminished femoral pulses, the clinical suspicion of 
aorta isthmus stenosis (coarctation) has been confirmed 
by echocardiography. Surgical treatment followed with-
in the first month of life. 

Case 2. Pronounced great artery and ventricular dis-
proportion, with diminutive non-apex forming left ven-
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tricle, associated hypoplasia of mitral valve, aortic valve, 
aorta ascendens and transverse aortic arch, detected 
during routine “extended basic” fetal heart sonographic 
evaluation at mid-gestation (19weeks). Fetal caryotype 
was normal, while the diagnosis of hypoplastic left heart 
syndrome was confirmed following referral for fetal 
echocardiogram, family was informed about the guard-
ed long-term prognosis and the need for three cardiosur-
gical procedures after birth followed by increased proba-
bility of heart transplantation later in life.  

Case 3. Ventricular disproportion, with right ventricu-
lar dominance, mild disproportion of great arteries (pul-
monary artery dominance) associated with a central sep-
tal wall defect (atrial and ventricular) in 4-chamber view 
and the presence of a common atrioventricular valve. 
Fetal echocardiogram followed confirming the diagno-
sis of unbalanced atrioventricular septal defect (AVSD), 
trisomy 21 has been detected following amniocentesis. 

Definition
Disproportion is defined as an obvious size difference 
when comparing two structures.  The Greek terms 
dys-analogy (abnormal proportions) or a-symmetry 
(lack of symmetry) express also the visual size imbalance 
among structures. The evaluation of disproportion most 
commonly is subjective (qualitative), expressing the 
visual impression of the observer when comparing two 
structures. However for the confirmation of the subjec-
tive visual impression exact measurement of each struc-
ture size and estimation of the size ratio is needed (ob-
jective assessment) 

The subjective evaluation for the presence –or ab-
sence-of symmetry between fetal heart structures is a 
fundamental part of the routine fetal heart imaging dur-
ing mid-gestation sonographic evaluation of fetal ana-
tomic surveillance. Due to the contribution of both fetal 
circulations to the combined cardiac output (connected 
at atria level with foramen ovale and arterial level with 
the ductus arteriosus), the left and right fetal heart struc-
tures are visually equally in size. The documentation of 
symmetry between left and right fetal heart structures is 
mandatory to be documented both for the atria and ven-
tricles, evaluated at 4 chamber view during “basic” fetal 
heart imaging, as well as for the great arteries, evaluated 
at 3 vessel/ 3 vessel-trachea view during “extended” basic 
fetal heart imaging. The absence of symmetry between 
left and right fetal heart structures, when imaging errors 

are excluded, is indicative of imbalance in fetal heart 
loading and /or growth. 

According to current guidelines for the performance 
of routine sonographic fetal heart evaluation (1) as an 
essential element of midgestation sonographic fetal 
anatomy surveillance, the sonographer should evaluate 
the integrity of fetal cardiovascular system, based on the 
detailed evaluation of five consecutive transverse views 
of fetal thorax, from upper abdomen included up to me-
diastinum. These include the 1) upper abdomen, 2) four 
chamber (4CH), 3) left ventricular outflow tract (LVOT), 4) 
Right ventricular outflow tract (RVOT), 5) 3 vessel view 
(3V) and 6) 3 vessel and trachea (3V-T) view.

Disproportion during routine fetal heart imag-
ing 
The presence of symmetry between left and right fetal 
heart chambers is an essential element of a normal four 
chamber view (Figure 1): 1) two atria, approximately 
equal in size, should be documented. They are differen-
tiated as left and right atrium not only from their relative 
position (the left atrium being the most posterior fetal 
heart chamber, anterior to the spine, the right atrium be-
ing more anterior and rightward relative to the left atri-
um) but also due to distinct anatomic landmarks: pulmo-
nary veins enter into the left atrium, while the foramen 
ovale flap projects into the left atrium. 2) two ventricles, 
approximately equal in size, should be also documented. 
Similarly they are differentiated as left and right ventri-
cle not only based on their relative position (the right 
ventricle is the most anterior fetal heart chamber just 
behind the fetal sternum, the left ventricle posterior and 
leftward from the left ventricle, with the intraventricular 
septum having a normal angle of 45 degrees relative to 
the anteroposterior fetal thorax axis) but also due to dis-
tinct anatomic features: the right ventricle atrioventricu-
lar valve (tricuspid) offset is more close to the fetal apex 
compared to the left ventricle atrioventricular valve (mi-
tral), the right ventricle has a muscular band close to its 
apex (moderator band). (1-4)

The presence of symmetry between the great arteries 
can be already assessed in their proximal parts, as they 
originate from the corresponding ventricles in a “cross-
over” fashion (LVOT and RVOT views) as the proximal 
aorta has a rightward (towards right shoulder) and the 
proximal pulmonary artery a straight backward direction 
(towards left paravertebral area). 
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The assessment of symmetry in the distal parts of the 
great arteries (transverse aorta compared to distal pul-
monary artery –ductus arteriosus) is evaluated at the 
more superior mediastinal views, namely at the 3 ves-
sel view and 3 vessel-trachea view.  In the 3 vessel view, 
from right to left are visualized the cross section of the 
right superior vena cava, the transverse aortic arch (with 
a leftward now direction), and the pulmonary artery –
ductus arteriosus (straight backward direction). In the 3V 
trachea view, both great arteries (aorta and ductus arte-
riosus) confluence at the left of the trachea (named the 
V sign), where the aorta descendent accepts their com-
bined flow. In the 3 vessel view a mild asymmetry of the 
vascular structures is expected representing a normal 
finding, with the superior vena cava being of smaller di-
ameter compared to aorta, which is relative smaller than 
the pulmonary artery-ductus arteriosus. It should be 
emphasized that the presence of cross-over of the great 
arteries and a V sign at their confluence at the left of the 
trachea is not sufficient to identify the artery originating 
from the left ventricle as aorta, and the one originating of 
the right ventricle as the pulmonary artery: the distinct 
anatomic features of each vessel should be also demon-
strated for their correct characterization (the pulmonary 

artery giving branches –bifurcation very close to its prox-
imal part, the aorta’s branches originate much more dis-
tally). 

Pseudo-disproportion. 
This term is suggested as most appropriate in the present 
review, to describe the visual impression of fetal heart 
chamber disproportion when such a disproportion does 
not really exist, a finding based solely due to imaging re-
lated limitations (Figures 2,3).  Pseudo-disproportion is 
a common referral indication for fetal echocardiography, 
especially in cases where the fetal position is unfavora-
ble, combining a twisting and bending fetal projection, 
or when there is a failure to obtain a perfect transverse 
cut of the fetal thorax, due to unfavorable fetal spine pro-
jection relative to any available ultrasound probe angle 
placed on the maternal abdominal area. 

An ideal 4 chamber view should be obtained at a per-
fect transverse fetal thorax sonographic plane (Figure 
1). First we have to evaluate whether the sonographic 
plane is appropriate (perfect transverse) and then to vali-
date fetal heart chamber symmetry. The correct imaging 
plane should be perpendicular (at 90 degrees) to the axis 
of the fetal spine: This can be accomplished by first vis-

Figure 1. Appropriate transverse plane for routine fetal heart imaging: 4 chamber view 
STIC volume reconstruction, demonstrating the recommended 4 chamber view transverse plane (upper left, original ac-
quisition plane A), acquired by scanning the fetal thorax perpendicular to the fetal spine-aorta (upper right, reconstructed 
plane B), which are visualized at a large segment (lower left, reconstructed plane C). Author’s personal archive

Figure 3. Pseudo-disproportion due to misalignment of 4-Chamber view plane
STIC volume reconstruction, demonstrating ventricular pseudo-disproportion (RV>LV) obtained by a non-perfect trans-
verse fetal thorax view (upper left, original acquisition plane A), acquired by scanning the fetal thorax oblique to the fetal 
spine-aorta (upper right, reconstructed plane B), due to unfavorable fetal position.  Author’s personal archive

Figure 2. Pseudo-disproportion due to misalignment of 4-Chamber view plane
 STIC volume reconstruction, demonstrating ventricular pseudo-disproportion (RV>LV) obtained by a non-perfect trans-
verse fetal thorax view (upper left, original acquisition plane A), acquired by scanning the fetal thorax perpendicular to the 
fetal spine-aorta (upper right, reconstructed plane B), which are although not visualized at a large segment (lower left, 
reconstructed plane C) due to incomplete rotation of the probe to the transverse plane.  Author’s personal archive
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ualizing the fetal spine in a sagittal view (where the full 
length of the thoracic spine is in view), first by moving / 
angling our probe to the maternal abdomen so as the fe-
tal spine lies parallel to our probe interface, then careful-
ly rotating the probe (while keeping the same insonation 
angle relative to spine) at 90 degrees, and adapting our 
transverse plane to the recommended fetal heart imag-
ing plane by sliding the probe towards the fetal head or 
abdomen, as needed. In cases where the fetal projection 
is a combination of twist and bending it could be impos-
sible to have a perfect transverse view, as indicated by 
the imaging of multiple rib cuts in the one side of the fe-
tal thorax compared to the other. Care therefore should 
be taken to comment on the present of fetal heart cham-
ber symmetry or not, when a perfect transverse imaging 
plane was not or cannot be acquired. Repeating the scan 
at a later point and referring the case for fetal echocardi-
ography in case of persistent fetal chamber dispropor-
tion despite repeated imaging efforts, is recommended.  

Non-cardiac causes of disproportion. 
Fetal heart position, size and symmetry within the fetal 
thorax can be affected by non-cardiac conditions result-
ing in heart compression or translocation within the fe-

tal thorax (Figure 4). The normal fetal heart imaging in 4 
chamber view is characterized by a) both stomach and 
heart being at the left side of the fetus b) heart occu-
pies one third or thoracic area (cardiothoracic area ratio 
< 0.33), c) the majority of fetal heart area lies in the left 
chest and d) the cardiac axis (apex) points to the left, with 
an angle of 45 degrees (+ 20 degrees) between the an-
teroposterior thorax line (sternum to spine) and  the line 
crossing the fetal intraventricular septum. In case of fetal 
heart chamber disproportion associated with any abnor-
malities of the above normal 4-chamber view features, 
including abnormal fetal heart position within the fetal 
thorax, abnormal fetal heart size or abnormal fetal heart 
axis care should be taken to rule out non-cardiac causes 
resulting into fetal heart compression including congen-
ital diaphragmatic hernia, fetal lung malformations with 
mass effect on adjacent structures (lung sequestration, 
cystic adenomatous malformation, lung cysts), lung hy-
poplasia and fetal thorax deformities

Disproportion due to loading conditions. 
Provided that pseudo-disproportion and non cardiac 
causes of disproportion have been excluded, differences 
in loading conditions between left and right fetal heart 

chambers have to be also excluded. In contrast to post-
natal circulation, where the two circulations (pulmonary, 
systemic) are connected in series (all systemic venous 
blood return will pass through the right heart chambers 
into pulmonary circulation, then to left heart chambers, 
systemic arteries and back to right heart), in the fetus 
the two circulations are connected in parallel (commu-
nicating in the atrial level-foramen ovale and arterial lev-
el-ductus arteriosus, both with right to left shunt) (5). On 
contrast to postnatal circulation where the left ventricle 
(LV) is the dominant pump, in the fetus the right ventricle 
(RV) is dominant, contributing about 60% of combined 
fetal cardiac output. RV filling is based mainly on inferior 
and inferior vena cava flow (deoxygenated venous blood) 
while it pumps relative deoxygenated blood through the 
ductus arteriosus (DA) into the fetal aorta descendens 
and placenta (fetal lungs receive very low perfusion). LV 
filling is based mainly on the highly oxygenated blood, 

of umbilical vein-ductus venosus (DV), entering prefer-
entially into the left atrium through the foramen ovale 
intraatrial communication. LV pumps the highly oxygen-
ated blood into aorta ascendens and fetal brain, the re-
maining passing through the narrowest part of the aorta 
(isthmus) to the aorta descendens (which receives also 
the flow from the ductus arteriosus). Different loading 
conditions (in terms of filling –preload and resistance 
against which the ventricles have to work-afterload) can 
result in ventricular disproportion, including cavity size 
and / or wall thickness. A typical example of ventricular 
disproportion due to differential loading conditions is 
ductus arteriosus (DA) constriction, associated with sig-
nificant afterload increase for the RV, resulting into RV 
dilation and RV/LV disproportion. Careful inspection of 
DA flow pattern and size can allow for the appropriate 
diagnosis, as ventricular disproportion at late gestation 
is also associated with the possibility of congenital heart 

Figure 4. Fetal Heart Disproportion due to external fetal heart compression
External compression by left lung mass (CCAM) resulting into rightward displacement of fetal heart, abnormal heart axis 
and mild disproportion (LV<RV) of ventricles in 4 chamber view. Author’s personal archive

Figure 5. Ventricular and Great Artery disproportion due to Critical Fetal Congenital Heart Disease
Severe hypoplasia of left atrium-diminutive left ventricle (upper left) and aorta (upper right) in Hypoplastic Left Heart 
Syndrome; Hypoplasia and hypertrophy of right ventricle (lower left) with retrograde flow in hypoplastic pulmonary artery 
(lower right) in Pulmonary Atresia-Intact Ventricular Septum (arrows). Author’s personal archive 
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Figure 6. Ventricular and Great Artery disproportion due to Mild-Moderate Fetal Congenital Heart Disease
Mild Ventricular disproportion (LV <RV) in atrioventricular septal defect (AVSD) (left); Mild Great Artery disproportion 
(PA>AO) in valvar pulmonary stenosis associated with systolic doming of thickened pulmonary valve leaflets (smaller 
arrows) (right). Author’s personal archive. 

disease (especially aortic isthmus stenosis / coarctation 
of the aorta). Avoidance or discontinuation of adminis-
tration of prostaglandin inhibitors (NSAIDs) to the preg-
nant woman with DA constriction can result in recovery 
of normal DA flow pattern and ventricular disproportion 
(6). Other causes of non-congenital heart disease associ-
ated ventricular disproportion include restrictive flow in 
the foramen ovale (in animal models resulting into hy-
poplastic left heart syndrome), increased placenta flow 
vascular resistance etc. Cases of fetal anemia or high flow 
states (hyperdynamic circulation associated with AV mal-
formations) can lead to increased fetal heart size with rel-
ative balanced ventricular size. 

Disproportion due to congenital heart disease. 
Provided that pseudo-disproportion and fetal heart 
compression and loading imbalances have been ex-
cluded, the possibility that fetal heart artery chamber 
and /or great artery disproportion is due to fetal con-
genital heart disease (CHD) is very high (7). There is an 
immediate referral indication for fetal echocardiogram 
by an expert fetal cardiologist, with referral indica-
tion “abnormal fetal heart views during anomaly scan, 
suspected fetal congenital heart disease” (2-4). The 

detailed description of all CHD types associated with 
ventricular and /or great artery disproportion is out of 
the scope of this review, as CHD forms associated with 
disproportion are numerous with a great variability of 
the presence and extent of disproportion observed 
also within any given CHD form (for example tetralogy 
of Fallow can be associated with various degrees of pul-
monary hypoplasia) as well as within the same subject 
with advancing gestational age (dynamic evolution of 
CHD forms during pregnancy) (5). As general rule, the 
more pronounced the disproportion and the earlier 
in gestation when the disproportion is detected, the 
more guarded the final prognosis of the fetus regarding 
the possibility of a final complete bi-ventricular repair 
might be. An example of extreme disproportion (RV> 
LV) with diminutive left heart structures (LV, Aorta) at 
times hardly to detect at all represents the hypoplastic 
left heart syndrome (HLHS, one of the most severe CHD 
forms) (Figure 5). Similar findings regarding the right 
ventricle can be observed in pulmonary atresia with 
intact ventricular septum, characterized by extreme hy-
pertrophied, diminutive right ventricle (Figure 5). Ven-
tricular and great artery disproportion can be observed 
in cases of aortic isthmus stenosis (coarctation) at times 

associated with long segment aortic arch hypoplasia 
(7). Cases of aortic and pulmonary artery valve steno-
sis, especially if not critical, can be associated with pos-
tenotic dilation of the corresponding artery, resulting 
in great artery disproportion (Figure 6). Atrial and ven-
tricular disproportion is a common finding in complex 
congenital heart disease associated with malformation 
of atrioventricular valves (including tricuspid valve atre-
sia with ventricular septum defect, Ebstein malforma-
tion of tricuspid valve characterized by a massively en-
larged right atrium and some forms of atrioventricular 
septal defect –non balanced AVSD forms, Figure 6).

In every case of fetal heart chamber / artery dispropor-
tion during the routine mid-gestational anomaly scan, 
not explained due to fetal position, external fetal heart 
compression or loading imbalance, there is an imme-
diate referral indication for fetal echocardiogram (2-4). 
This will confirm the finding of disproportion, provide 
indexed values (to gestational age or fetal body size) of 
cardiac structures (confirming which of the compared 
structures and at what extend deviate from normative 
values) (8-11), confirm or detect of associated fetal heart 
malformations (atrial, ventricular septum defects, ab-

normalities of inflow and outflow valves). Application 
of advanced imaging fetal heart imaging can be helpful 
(12,13).  Counselling of the family regarding defect-spe-
cific postnatal treatment and long term prognosis will 
follow (14), as well as recommendation for fetal karyo-
typing including heart defect specific defects –such as Di 
George etc, in case where karyotyping has not already 
been performed. 

Summary 
Training in the acquisition of the recommended fetal 
heart views during routine fetal heart imaging is crucial 
for the early detection of fetal CHD, as most cases do not 
have an indication for fetal echocardiogram, representing 
a specialized evaluation reserved for specific indications. 
Fetal heart chamber and /or great artery disproportion 
is an easily detected abnormality of the recommended 
views of the fetal heart during routine mid-trimester 
ultrasound scan screening. Provided that the finding is 
not due to fetal unfavorable position, external fetal heart 
compression or loading conditions, there is an immedi-
ate referral indication for fetal echocardiography, as the 
risk of fetal congenital heart disease is high. 
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Since its first application in 1978 , in vitro fertilization (IVF) 
has been the most frequently used method of assisted re-
production, aiming to address the ever-increasing rates of 
infertility in the modern world. (1) The introduction of new 
techniques and new pharmacological approaches has led 
to an increase in the success rates of patients undergoing 
IVF (2); however, only one-third of IVF procedures result in 

pregnancy, and many women experience repeated failures 
over multiple IVF cycles, mainly due to implantation disor-
ders. (3)

Thrombophilia, hereditary and acquired, is a known risk 
factor for secondary infertility, while its role is also being 
investigated in cases of repeated IVF failures. The success-
ful use of antithrombotic agents, specifically low molecular 

The use of antithrombotic agents during IVF is wide-
ly considered  for the prevention and treatment  of 
thrombotic complications, but also for their possible 
beneficial effects on pregnancy outcome.  Women 
who develop OHSS are recommended to receive  
LMWH for at least 3 months. An assessement of 
thrombotic risk should be offered to all women un-
dergoing IVF 
Heparin emerges as a promising agent in IVF, not 
only for its antithrombotic effects but also   for its cy-

toprotective effect on trophoblast implantation and 
growth through  the increase of HB-EGF secretion, 
the reduction of TNF-a-induced apoptosis of endo-
metrial cells and the increase of matrix metallopro-
teinase-2 activity (MMP-2) 
Further RCTs  are needed in order to evaluate the ef-
ficacy and safety of antithrombotic agents  in IVF, to 
identify patient groups that may benefit  more from 
its  administration as well as to establish  guidelines 
for the timing, duration, and dose of LMWH.

KEY WORDS IVF, LMWH, thrombosis, pregnancy outcome
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weight heparin (LMWH) in pregnancies of patients with ac-
quired thrombophilia, suggested its application also in the 
field of assisted reproduction, with encouraging results. The 
use of LMWH appears to increase success rates in repeated 
implantation failures after IVF, but also in pregnancy com-
plications related to the placenta or delayed intrauterine 
growth, regardless of the presence of thrombophilic or au-
toimmune disorders, thus attributing to heparin potential 
cytoprotective actions duringthe processes following ferti-
lization. (3,4,5)

Pregnancy as well as the postpartum period are charac-
terized as hypercoagulable states, since during these pe-
riods there is  a 4-5 times greater risk of thromboembolic 
events than the general population. (6) In the case of IVF, 
exogenous administration of gonadotrophins during the 
ovarian stimulation phase leads to a rapid increase in estra-
diol levels and changes in the concentrations of coagulation 
and anticoagulant factors, with the risk of venous thrombo-
embolic disease being up to 3 times greater compared with 
a spontaneous pregnancy. (3,4)

The observed changes concern the increase in the con-
centration of coagulation factors (fibrinogen, factor V and 
VIII, vWF), d-dimers and markers of endothelial damage, 
such as thrombomodulin, and the decrease of natural inhib-
itors (protein C and S, antithrombin), while in global coag-
ulation tests (thromboelastography) a significant reduction 
in clotting time is observed. (3,4) The coexistence of inherit-
ed or acquired thrombophilia, oocyte retrieval procedures, 
immobility, and repeated exposure to hormonal agents in 
cases of failure obviously further increase the thrombotic 
risk. (3)

Thrombotic complications during assisted reproduction 
are mainly venous and less often arterial, with deep vein 
thrombosis of the upper extremity being a frequent mani-
festation, due to the drainage of estrogen-rich intra-abdom-
inal lymph into the major thoracic duct. (4) 

A special clinicalentity is  theovarian hyper-stimulation 
syndrome (OHSS), a serious systemic complication of con-
trolled ovarian stimulation, characterized by swelling of the 
ovaries, very high concentrations of estradiol, increased vas-
cular permeability and leakage of fluids into the third space. 
(7) The more pronounced changes in the concentrations of 
procoagulant and anticoagulant factors in the case of OHSS, 
combined with intravascular volume contraction and sub-
sequent hemoconcentration, lead to a steep increase in 
thrombotic risk, with 1 in 128 women with OHSS develop-

ing a thromboembolic event.  Therefore, women who de-
velop OHSS are recommended to  receive anticoagulation  
with LMWH for at least 3 months. (3,4,7)

The use of antithrombotic agents during IVF is widely 
considered today for the prevention of thrombotic com-
plications, but also for their possible beneficial effects on 
achieving and maintaining a pregnancy. Aspirin, with its 
antiplatelet and anti-inflammatory effects, has been stud-
ied for its effect on successful implantation and pregnancy 
rates, but with conflicting results. (3) Its administration in 
combination with LMWH is well studied during pregnancy 
in women with antiphospholipid syndrome, however its 
routine use as prophylaxis during IVF procedures requires 
further investigation  and questions regarding the benefit 
of anticoagulation  administration,  its duration and its dose  
have not been definitely answered. (3) LMWH is used for the  
treatment for thromboembolic complications during assist-
ed reproduction and pregnancy, but also for  prophylaxis 
in women with known thrombophilia and/or a history of 
thrombosis. However, its role seems to extend beyond the 
aforementioned, with the discovery and study of the inter-
actions of heparin with growth factors, cytokines and adhe-
sion molecules involved in the process of implantation and 
growth of the trophoblast. (4)

Pregnancies achieved by IVF are characterized by an in-
creased risk of perinatal complications, such as prematurity, 
preeclampsia, perinatal mortality and intrauterine growth 
retardation, which are associated with implantation distur-
bances during the first trimester of pregnancy. (4) After im-
plantation of the blastocyst in the endometrium, the troph-
oblast proliferates and differentiates into two forms, villous 
and extravillous trophoblast. The latter is responsible for the 
filtration of the placental and spiral arteries, establishing 
communication with the maternal blood and ensuring the 
survival of the fetus. Many molecules participate and reg-
ulate this process, with heparin binding epidermal growth 
factor (HB-EGF) playing a leading role. (8)

HB-EGF is produced by the endometrium and placenta 
of the first trimester of pregnancy and participates in the 
differentiation of the extrafollicular trophoblast, in the reg-
ulation of the motility of the endometrial stromal cells at 
the site of implantation, while it also exerts a cytoprotective 
effect, which is confirmed by the reduced expression of in 
trophoblast from placentas of patients with preeclampsia or 
antiphospholipid syndrome. (8,9)

LMWH appears to increase the expression of growth fac-

tors from the endometrium and exert its protective effect on 
trophoblast implantation and growth through the HB-EGF 
pathway. More specifically, in a study by D’Ippolito et al., the 
use of LMWH in extrafollicular trophoblast cells from wom-
en with six first-trimester miscarriages led to an increase in 
HB-EGF expression, improving trophoblast penetration and 
growth. (8) Similar results  have  also been  observed in the 
study by Bolnick et al., where in addition to the increase 
in HB-EGF secretion in the presence of LMWH, inhibition 
of the growth factor abolishes the effects of heparin, thus 
emphasizing the interaction between these two molecules, 
with requires the integrity of the HB-EGF pathway. (9) In an-
other study, LMWH appeared to exert a dose-dependent 
effect, promoting trophoblast proliferation, differentiation, 
and infiltration at low concentrations and inhibiting these 
at higher concentrations. (10) Additional data support the 
role of heparin in reducing TNF-a-induced apoptosis of en-
dometrial cells, in increasing the activity of matrix metallo-
proteinase-2 (MMP-2) which participates in the infiltration 
of the extravillous trophoblast, but also in the possible its 
beneficial effect on endothelial function and angiogenesis 
during pregnancy. (8,9,11)

Evaluating the use of heparin in real-world settings, sever-

al studies are found in the literature with increased success 
rates with the administration of LMWH in patients with re-
current episodes of spontaneous abortion (12) or with two 
or more implantation failures after EG (5,13). However, the 
great heterogeneity in the inclusion characteristics of the 
patients in the studies and the timing and dosing of LMWH 
administration do not allow safe conclusions to be drawn. 
(3,14)

In summary, heparin emerges as a promising agent in 
assisted reproduction, on  one hand, with its anticoagulant 
effect on the prothrombotic changes that take place dur-
ing IVF processes and particularly in the presence of throm-
bophilia or OHSS predisposing factors, and  on the other 
hand, with its  action beyond its antithrombotic effect, i.e. 
its cytoprotective effect on trophoblast implantation and 
growth. Limited data exist regarding the  role of antiplate-
let therapy with aspirin in IVF. Further studies are needed 
in order to evaluate the efficacy of antithrombotic agents 
and their safety in pregnancy, as well as to establish specificr 
guidelines,  for  the timing,  the duration, and  the dose of 
anticoagulants ,  as well as for the selection  of subgroups 
of  patient  that may benefit more  from   anticoagulation 
administration. 
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and all illustrations, figures, and tables are placed within the 
text at the appropriate points, rather than at the end. 

• The text adheres to the stylistic and bibliographic re-
quirements outlined in the Author Guidelines. 

• No conflict of interest in any of the authors 
• The names of the authors of this article ARE NOT INCLUD-

ED INSIDE the word File or filename 
• The lines are numbered inside the main article text 
• I acknowledge that ALL the authors will be included dur-

ing the submission process through the corresponding form 
( View this video for more details on how to submit an article) 

Author Guidelines
1. Scope
Obstetric and Gynecological Imaging (“OGI”) is the 

official journal of the Hellenic Society of Ultrasound in 
Obstetrics and Gynecology, first published as “Ultra-
sonography”. This revived edition under the name of OGI, 
published in English, aspires to promote scientific knowl-
edge in obstetric and gynecological imaging, and further 
to expand on related topics that are significant for the 
clinical obstetric and gynecological practice, worldwide. It 
is a peer-reviewed Journal, aiming at raising the profile of 
current evidence-based imaging practice and at improving 
the scientific multidisciplinary dialogue. OGI presents clini-
cally pertinent, original research and timely review articles. 
It is open to international authors and readers and offers a 
compact forum of communication to clinical imaging and 
related science specialists.

 2. Language
American English is the official language of the journal. All 

submitted manuscripts should be written in American Eng-
lish.

 
3. How to submit a paper
All submissions for peer-review should be performed on-

line through the journal’s website www.ogijournal.com
The Editorial office and the Editor-in-chief will perform the 

initial assessment of the manuscript and if the manuscript 
is suitable for the journal and the submission is complete, it 
will be sent to the relative reviewers. The reviewing process 
that is followed is double blinded. During on-line submis-
sion, authors can enter the name/s of non-preferred review-
ers. The time allocated for reviewers to assess the manu-
script and submit their recommendation is three weeks. 
The Editor-in-chief makes the final decision for publication. 
The Editorial office will communicate the reviewer’s com-
ments and the decision to the authors.

 
4. Manuscript originality and copyright
The submitted manuscript should be original, should not 

contain previously published material and should not be un-
der consideration for publication in another journal. Previous 
publication of an abstract as an oral presentation or scientif-
ic exhibit, either in print or electronically, does not preclude 
submission of an original article for publication. Any poten-
tial overlap with prior publications should be clearly stated by 
the authors to avoid redundant publications. The submission 
needs to be approved by all co-authors and, in case of origi-
nal research; a ‘guarantor’ of the study is required. As ‘guaran-
tor’ may be considered a senior author that is deemed to take 
overall responsibility for all aspects of the study (ethics, origi-
nality, consent, data handling, and all aspects of Good Medi-
cal Practice). The ‘guarantor’ of the study does not necessarily 
need to be the corresponding author. OGI will not hold legal 
responsibility should there be any claim for compensation. 
All authors need to sign the copyright transfer form (http://
ogijournal.com/docs/Copyright Transfer Form.doc).

 
5. Ethical issues
Authorship and contributorship
Authorship should be based on the criteria defined by the In-

Guidelines for Authors
ing EGF-like growth factor. Hum Reprod. 2017; 32(6): 
1218-1229.

10. Chen Y, Wu X-X, Tan J, Liu ML, Liu YL, Zhang JP. Effects of 
low molecular weight heparin and heparin-binding ep-
idermal growth factor on human trophoblast in first tri-
mester. Fertil Steril. 2012; 97(3): 764-770

11. McLaughlin K, Baczyk D, Potts A, Hladunewich M, 
Parker JD, Kingdom JC. Low Molecular Weight Hepa-
rin Improves Endothelial Function in Pregnant Wom-
en at High Risk of Preeclampsia. Hypertension. 2017 
Jan;69(1):180-188.

12. Tzafettas J, Petropoulos P, Psarra A, Delkos D, Papaloukas 
C, Giannoulis H, Kalogiros G, Gkoutzioulis F. Early anti-
platelet and antithrombotic therapy in patients with 

a history of recurrent miscarriages of known and un-
known aetiology. Eur J Obstet Gynecol Reprod Biol. 2005 
May 1;120(1):22-6.

13. Berker B, Taşkin S, Kahraman K, Taşkin EA, Atabekoğ-
lu C, Sönmezer M. The role of low-molecular-weight 
heparin in recurrent implantation failure: a pro-
spective, quasi-randomized, controlled study. Fer-
til Steril. 2011;95(8):2499–2502. doi: 10.1016/j.
fertnstert.2010.12.033

14. D’Uva, M., Lodigiani, C., Rota, L. L., & Micco, P. D. (2010). 
Thrombophilia and repeated in vitro fertilisation and 
embryo transfer failure: An open issue. Thrombo-
sis and Haemostasis, 103(02), 472–473. doi:10.1160/
th09-09-0674

CITATION Antithrombotic therapy during in vitro fertilization (ivf ). Politou M. OGI 2022; 2(1): 25-28
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duct, the EB will follow the guidelines of the Committee on 
Publication Ethics

(https://publicationethics.org/guidance/Guidelineshu-
mansubjects). The EB reserves the right of rejecting submis-
sions if there is any doubt about whether the procedures 
described above have been followed accurately.

 
Options for publication, post-publication discussions 

and corrections
All manuscripts are subjected to blind peer review after 

being initially assessed for quality by the section editors. The 
section editors will first evaluate the possibility of duplicate 
publications. Reviewers are selected for their known expertise, 
objectivity and proven commitment and professionalism.

Reviewers should handle the material confidentially and 
are not allowed to share or copy. In case of major disagree-
ment between two reviewers, the manuscript will either be 
assigned to a third reviewer, or the section editor will make 
a decision. The decision on acceptance or rejection is based 
solely on the reviewers’ evaluation, the importance of the 
manuscript and its relevance to the aims of the journal. The 
EB will decide upon any letters to the editor commenting on 
prior publications. Corrections on prior publications related 
to authors’ names, affiliations, major flaws or any kind of er-
rors will also be discussed by the EB and prompt changes will 
be published in a subsequent issue. The changes will be list-
ed in the table of contents to ensure that they will be linked 
to the initial publication to which they pertaining major da-
tabases such as PubMed.

6. Types of manuscript
OGI accepts the following types of articles:
• Original articles: The paper needs to offer new knowl-

edge on diagnostic or interventional radiology. The conclu-
sions need to be sound and supported by statistical analy-
sis. The reporting of diagnostic test accuracy studies should 
follow the Standards for Reporting of Diagnostic Accuracy 
(STARD) statement, available at (http://www.stard-state-
ment.org).

The reporting of observational trials should follow the 
STrengthening the Reporting of OBservational studies in Ep-
idemiology (STROBE) statement, available at

 Systematic reviews should follow the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA) 
statement, available at prisma.statement.org.

A structured abstract of 250 words, 3-5 keywords, text upto 
4,500 words, figures (up to four figures or eight figure parts), 

a maximum of six tables, a maximum of fifty references and 
a maximum of seven authors are allowed for original articles.

• Review Articles: The journal may accept reviews of a 
subject, usually by invitation. To ensure transparency and ob-
jectivity, a systematic review of the literature is required even 
for narrative reviews. An unstructured abstract of 200 words, 
3-5 keywords, text of no more than 6,000 words, figures (up 
to eight figures), a maximum of six tables, a maximum of a 
hundred references and a maximum of three authors are re-
quired for review articles.

• Pictorial Essays: The purpose of pictorial essays is to 
provide a teaching message through high quality images. A 
brief text is required to accompany figures. An unstructured 
abstract of 200 words, 3-5 keywords, text of no more than 
6,000 words, a maximum of fifteen figures, a maximum of six 
tables, a maximum of a hundred references and a maximum 
of four authors are required for pictorial essays.

• Letters to the editor: Communication to the editor is 
welcome and will be published if it offers pertinent and/ or 
constructive comment on articles published in the OGI Jour-
nal. Letters are published at the discretion of the Editorial 
team and should be received within three months after on-
line publication of an article. Following acceptance, letters 
will be sent to authors for response. Letter communications 
should include text of no more than 500 words, up to two 
figures and ten references, without any abstract or keywords 
and a maximum of three authors.

• Evidence-Based Questions: These articles focus on a 
narrow clinical (diagnostic or management question), and 
are structured as follows: (i) the question; (ii) the significance 
of the topic; (iii) the evidence (in this sector the evidence of 
all studies should be graded) and (iv) the conclusion, which 
should be based on the evidence and should be allocated a 
level of recommendation. In case the evidence does not sup-
port a conclusion, this should be explained and justified. This 
type of article should be up to 2000 words, depending on the 
topic, and the grades of evidence and levels of recommenda-
tion should be allocated as in https://www.cebm.net 

• Commentary: Commentary articles are based on a 
current hot topic published by experts. They are published 
following an invitation of the Editorial team, should target a 
research or review article and should be received before the 
on-line publication of the targeted article. Commentaries 
should include a text of no more than 800 words, up to five 
references, without any abstract or key words and a maxi-
mum of two authors.
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ternational Committee of Medical Journal Editors recommen-
dations (http://www.icmje.org/icmje-ecommendations.pdf).

 
Complaints and appeals
The Editorial Board (EB) will discuss in detail all the com-

plaints and appeals on the decision of rejection of a submit-
ted manuscript or any concerns or allegations regarding mis-
conduct, and will decide accordingly. An independent panel 
of international experts, including renowned journal editors 
and directors of academic departments, may be consulted if 
these issues arise.

Conflict of interest - competing interests
It is the authors’ responsibility to fully disclose in the cover 

letter any financial interests (shareholding or employment 
by industry, etc.) relative to the work under consideration. 
Any conflict should be stated in the manuscript before the 
Reference section. Authors should acknowledge any source 
of funding provided for the submitted subject matter (i.e. 
grants, financial support for presentations at meetings, etc). 
For clinical trials, the registration number, if available, should 
be included. Advertisements will be kept out of the main text 
body of the journal and it is the Editor’s responsibility that 
the editorial decisions will not be influenced by advertisers 
and sponsors. Special issues follow the routine editorial pro-
cess and are by no means influenced by advertisers. The EB 
retains the right to refuse any advertisement for any reason.

Data sharing and communication
The EB may permit the use of figures or text for scientific 

reasons. Audits of rejection rates, review of completion time 
and other data, such as the impact factor of the journal, will 
be regularly published. Premature publication in the mass 
or social media is not advised until the article has appeared 
electronically in public.

Patient data
It is the authors’ responsibility to protect patient anonymi-

ty. All identifying data (name, identification numbers, initials) 
must be removed from text, images and tables. If it is man-
datory for a patient’s face to be included in the manuscript, 
the eyes should be sufficiently masked. If there is a possibility 
that a patient may be identified from a photograph or rele-
vant legend and text, the patient’s written consent should be 
submitted.

 
Research ethics and compliance
OGI follows the guidelines of the International Committee 

of Medical Journal Editors (www.icmje.org). It is the authors’ 
responsibility to confirm that any experimental investigation 
on human subjects reported in a submitted manuscript has 
been performed with the subjects’ informed consent and 
following the approval of the appropriate institution review 
board. For prospective clinical studies with human subjects, 
the authors are required to confirm that both an appropri-
ate institution review board approval and informed consent 
have been obtained. For retrospective clinical studies, the 
authors are required to confirm than an institution review 
board waiver of informed consent has been obtained. For 
clinical studies involving human subjects with no access 
to ethics review committees, the authors should confirm 
that they followed the principles outlined in the Helsin-
ki Declaration (World Medical Association Declaration of 
Helsinki: ethical principles for medical research involving 
human subjects. JAMA 2013; 310(20): 2191-2194). Authors 
may be asked to document the above at any time point. 
Prospective studies with human subjects are required to pro-
vide both an appropriate institution review board approval 
and informed consent. Retrospective studies are required to 
provide an institution review board waiver of informed con-
sent. Authors may be asked to document the above at any 
time point.

For studies involving animals, the authors should indicate 
whether the procedures followed the local regulatory prin-
ciples on animal experimentation. In this case, the following 
statement needs to be added in the text: “All applicable inter-
national, national, and/ or institutional guidelines for the care 
and use of animals were followed”.

Permissions and plagiarism
Figures and images should have not been previously pub-

lished. For the use of any figures already published elsewhere 
by one of the authors or by means of another publication, 
the authors are required to obtain written permission from 
the copyright owner(s) and to submit the evidence in the 
submission process. Disclosure should be made at the time 
of submission, accordingly. Plagiarism will not be accepted 
in any case. Dedicated software will be used on this purpose. 
All submissions will be first screened by a similarity detec-
tion software before being assigned for peer review. If the 
overall text similarity index is >20%, or the duplication rate is 
>5%, the manuscript is returned to the authors without peer 
review. The similarity report will be included in the editor’s 
message. In cases of plagiarism, citation manipulation, data 
and results fabrication, or any suspicion of research miscon-
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References that have not been published at the point 
of submission need to cited with the respective DOI (dig-
ital object identifier) number given for on-line first arti-
cles.

All authors (surnames and initials of first name) should 
be listed when they are three or fewer. If authors are more 
than three, the first three authors should be listed, then ‘et al.’ 
needs to follow the name of the third author.

When a book chapter is cited, the authors and title of the 
chapter, editors, book title, edition, city and country, publish-
er, year and specific chapter pages should be mentioned.

For Online Document, the following should be mentioned: 
authors (if any), title of page, name of institution or owner of 
Web site; URL; dates of publication, update, and access.

Reference examples:
 

Journal article:
Tan MY, Syngelaki A, Poon LC, et al. Screening for pre-ec-

lampsia by maternal factors and biomarkers at 11-13 weeks’ 
gestation. Ultrasound Obstet Gynecol. 2018;52(2):186-195.

or
Mazer Zumaeta A, Wright A, Syngelaki A, Maritsa VA, 

Bardani E, Nicolaides KH. Screening for trisomies at 11-13 
weeks’ gestation: use of PAPP-A, PlGF or both [published 
online ahead of print, 2020 Jul 4]. Ultrasound Obstet Gynecol. 
2020;10.1002/uog.22140. doi:10.1002/uog.22140.

Book chapters:
Allen G, Wilson D. Current role for Ultrasonography. In: 

Karantanas A (ed). Sports Injuries in children and adolecents 
(Medical Radiology, Diagnostic Imaging). Springer, Berlin 
Heidelberg New York 2011, pp 83-97.

 
Online document:
National Institute for Health and Care Excellence. Twin and 

triplet pregnancy. NICE guideline [NG137] Published date: 04 
September 2019. Available via . Accessed July 20, 2020.

 
10. Review of manuscripts
Revised manuscripts should be resubmitted according to 

the Editor’s letter. For accepted manuscripts, authors need 
to make proof corrections within 72 hours upon pdf sup-
plied, check the integrity of the text, accept any grammar 
or spelling changes and check if all the Tables and Figures 
are included and properly numbered. Once the publication 

is online, no further changes can be made. Further changes 
can only be published in form of Erratum.

 
11. Submission Preparation Checklist
As part of the submission process, authors are required to 

check off their submission’s compliance with all of the fol-
lowing items, and submissions may be returned to authors 
that do not adhere to these guidelines:

• The submission has not been previously published, nor is 
it before another journal for consideration (or an explanation 
has been provided in Comments to the Editor).

• The submission file is in OpenOffice, Microsoft Word, RTF, 
or WordPerfect document file format.

• Where available, URLs for the references have been pro-
vided. The text is double spaced; uses Arial (11 pts) or t Times 
New Roman (12 pts) font; employs italics, rather than under-
lining (except with URL addresses). All illustrations and fig-
ures should be submitted separately as additional files.

• Tables should appear at the end of the main document.
• The text adheres to the stylistic and bibliographic re-

quirements outlined in the Author Guidelines.
• If submitting to a peer-reviewed section of the journal, 

the instructions in Ensuring a Blind Review have been fol-
lowed.

• All authors have sufficiently participated and read the 
submitted material and fully agree to its content.

12. Short video presentation
Authors of accepted papers are invited to prepare a short 

(up to 5 slides, up to 3 minutes) presentation in English, nar-
rated either in English or in Greek, which will be uploaded 
in the YouTube channel of the journal. The content of these 
presentations should strictly adhere to the content of the ac-
cepted article and should not contain any graphical details 
(including logos of institutions etc) that could be regarded 
as advertisement.

 
Article
Section default policy

Privacy Statement 
The names and email addresses entered in this journal site 

will be used exclusively for the stated purposes of this jour-
nal and will not be made available for any other purpose or 
to any other party.

Guidelines for Authors

• Editorial: The Editorials are published by a member of 
the EB upon a special occasion or by an expert who will ad-
dress a topic of general interest following an EB invitation. 
Editorials should include a text of no more than 1000 words, 
up to ten references and up to one figure and/or table-draw-
ing.

7. Manuscript organization
A manuscript must contain the following parts for sub-

mission: 
• Cover letter: Each manuscript needs to be accompanied 

by a cover letter signed by the corresponding author on be-
half of the rest of the authors stating that the article is not un-
der consideration in another journal. In case of article resub-
mission a point-by-point answer to the reviewers’ comments 
needs to be submitted with the cover letter.

• Title page: It includes the title of the manuscript, the 
names, affiliations and e-mail addresses of all authors and 
the affiliation, address, e-mail address, telephone and fax 
number of the corresponding author.

The name and affiliation of the ‘guarantor’ of the study 
needs to be included in the title page for original articles.

• Blinded manuscript: Blinded title page including only 
the title of the manuscript with no affiliation.

• Abstract: An abstract presenting the most im-
portant results and conclusions is required for all pa-
pers except for Letters to the Editor. For Original Ar-
ticles the abstract needs to be structured as follows: 
Purpose, Material and Methods, Results, Conclusions. 
For Reviews and Pictorial Essays, a 1-paragraph unstructured 
abstract is required.

• Keywords: Below the abstract, 3 to 5 keywords are re-
quired. Keywords need to be selected from the Medical Sub-
ject Headings (MeSH) database of the National Library of 
Medicine.

• Text structure: the text of the Original Articles needs to 
be organised as follows: Introduction, Material and Methods, 
Results and Discussion. Review Articles and Pictorial Essays 
require Introduction and Discussion sections only.

• Fonts: The suggested font is doublespaced Arial (11 pt) 
or Times New Roman (12 pt). The text should display page 
and line numbers throughout its length.

• Abbreviations: Abbreviations should be used as mini-
mum as possible. When used, they should be defined the first 
time they are used, followed by the acronym or abbreviation 
in parenthesis.

• Acknowledgements, sponsorships and grants: Ac-

knowledgements need to be placed at the end of the manu-
script before ‘References’ section. Any grant received or spon-
sorship from pharmaceutical companies, biomedical device 
manufacturers or other corporations whose products or ser-
vices have been used needs to be included in the Conflicts 
of Interest Form and also mentioned in acknowledgements 
section.

• Measurement Units: All measurements should be men-
tioned in international units (SI). The full stop should be used 
as a decimal (i.e. 3.5 cm). Spaces should be added around the 
plus/minus symbol (i.e. 13.6 ± 1.2). There should not be any 
spaces around range indicators (i.e. 15-20) or equality/ine-
quality symbols (i.e. r=0.37, p<0.005).

 
8. Figures and Tables
All figures and tables need to be cited in text consecutively 

in the order in which they appear in text into brackets and in 
Arabic numbers: i.e. (Fig. 1) and (Table 1). Figure parts need to 
be identified with lower case letters, i.e (Fig. 1a).

 Figures need to be of high quality. Vector graphics, 
scanned line drawings and line drawings need to be in bitm-
ap format and should have a minimum resolution of 1,200 
dpi. Halftones (photographs, drawings or paintings) need to 
be in TIFF or JPEG format, up to 174 mm wide and up to 234 
mm high and in minimum resolution of 300 dpi.

A figure caption and a table caption need to be added in the 
figure and table section respectively for each figure and table. 
Explanatory signs (arrows, asterisks etc) should be used when 
imaging findings are not obvious. These should be white, black 
or in shades of grey and proportionate in size compared to 
the size of the image. Please refrain from using coloured signs. 
Tables should appear at the end of the main document, num-
bered in Arabic numerals, each on a different page. Each ta-
ble should have a title describing its content.

Abbreviations appearing in the table need to be explained 
in a footnote. All table columns must have a subhead that 
describes the type of data included in the column.

 
9. References
The accuracy of references is the responsibility of the au-

thors. The EB suggests to the authors to be accurate regard-
ing citations and check meticulously the correct primary 
source.

References need to be cited in the text in the order in which 
they appear. The numbering needs to be in Arabic numbers 
and placed in the respective areas of text into square brack-
ets i.e [1].
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