
Abstract 

 
Objective: Clarifying the role of 3D ultrasound and definition of new applications in the diagnosis of 

sterility. Assessment of perifollicular and ovarian vascularity as measured using 3D ultrasound and 

PDA in relation to the quality of oocytes was the aim of the first pilot study. In the second study we 
evaluated whether the endometrial and ovarian parameters as measured using 3D power Doppler 

ultrasound can predict the outcome in frozen embryo transfer (FET) cycle. To compare the luteal and 

placental hormone secretion in relation to power Doppler 3D ultrasound volume and vascularity 
measurement of dominant ovary and corpus luteum between primigravid and multigravid women 

during the 5th to 11th week of pregnancy with the possibility of applying relational context for the 

first trimester of pregnancy in functionally agonadal women. 

Methods: In the first prospective pilot study 17 women were recruited in IVF/ICSI stimulation  
related to kind of stimulated protocol and cause of sterility to determine ovarian and co-dominant 

follicle (follicle with maximum diameter) volume, blood flow characteristics using three dimensional 

power Doppler ultrasound, grading system of perifollicular vascularity (Chui D.K.C. et al., 1997) and 
power Doppler indexes PI and RI of follicular artery. The oocyte of the co-dominant follicle from both 

ovaries was fertilized by ICSI and observed his embryogeny. In the next study we evaluated the 

endometrial and ovarian parameters as measured using 3D PDA UZ in 30 women undergoing FET. 
Blood samples for hormonal analysis (P, 17-OHP, E2) were collected and three-dimensional 

ultrasonographic examination was performed on the day of FET and repeated with analysis of the total 

hCG one week later. In the last study serum human chorionic gonadotropin (hCG), progesterone (P) 

and 17-OH progesterone (17-OHP), estradiol (E2), testosterone (T), and PAPP-A levels in the 
longitudinal study in 41 naturally conceived women were assessed. The volume and the vasculature of 

the dominant ovary were assessed using three-dimensional (3D) power Doppler ultrasonography to 

identify the corpus luteum. 
Results: The IVF/ICSI cycle in the study regarding the quality of oocyte prediction were evaluated in 

17 women, among which 5 were pregnant (29.4%) and 12 non-pregnant (70.6%). In the group of 

pregnant women, there is a significantly larger number of grade 1 embryos on transfer day, a 
significantly larger flow index of ovarium l. dx and there is a significant difference in the degree of 

morphological preimplantation quality of the first  and second transferred embryos. There is a 

significant difference  in the degree of perifollicular vascularity of co-dominant follicle in the ovarium 

l. dx. In the next study the endometrial “triple line” pattern was more often present in the pregnant 
group on the day of FET. No differences in the ovaries were observed on the day of  FET. At the 

second visit, the triple-line pattern was still more often present in those patients who had conceived, 

and their corpus luteum was more active as judged by the rise in 17-OHP and estradiol levels.In the 
last study we compare the effect of parity on placental and luteal secretion in relation to power 

Doppler 3D ultrasound volume and  vascularity measurement of dominant ovary and corpus luteum. 

During pregnancy weeks 5-11 the secretion (log-transformed area under curve-AUC log) of maternal 

serum hCG, P and 17-OHP were  higher in primigravid than in multigravid women.  
Conclusions: The perifollicular and ovarian vascularity assessment with 3D ultrasonography and  

PDA may represent a possible predictors of the outcome in assisted conception therapy. The existence 

of the triple-line pattern on the day of FET seems to be a prognostic sign of a prosperous outcome 
after FET. The dominant ovary in the pregnant group seems to be already activated one week after 

FET. The placental function already differs between primigravid and multigravid women during the 

first weeks of pregnancy, which is reflected to the corpus luteal function. 

 

 

 

 

 

 
 


