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Abstract

Background: In the context of fertility, Doppler sonog-
raphy is used to evaluate the blood flow to the uterus 
and ovaries. The blood flow to these organs plays a 
crucial role in the process of ovulation, fertilization, 
and implantation of the fertilized egg. Changes in the 
Doppler sonographic indices of the uterine and ovar-
ian arteries can provide information about the blood 
flow to these organs and can help identify potential 
problems that may be affecting fertility.

Objective: To evaluate the Doppler indices of uterine 
and ovarian arteries in fertile and infertile women and 
help clinicians develop more effective diagnostic and 
treatment strategies for infertility.

Methodology: A cross-sectional Analytical study was 
conducted for a duration of 9 months at a Medics Dr. 
Amers, Lahore, Pakistan. The study included 150 
fertile and 150 infertile females aged 18-45 and ex-
cluded all females using oral contraceptive and con-
traceptive devices. SPSS software version 25 was 
used to analyze the data.

Results: Age of participants ranged between 19 to 43 
years with a mean + SD age of 28 + 6.5 years. The 
mean + SD RI and PI of left ovarian artery was 0.48 
+ 0.03 and 1.1 + 0.13 in the fertile, 0.9 + 0.03 and 4.2 
+ 1.2 in the infertile group. The mean + SD RI and 
PI of right ovarian artery was 0.60 + 0.03 and 1.6 
+ 0.06 in the fertile, 0.8 + 0.01 and 3.0 + 0.4 in the 

 
 
 
 
infertile group (Table 1) Overall, results shows that 
the four variables are significantly different between 
fertile and infertile groups, with higher values in the 
infertile group.

Independent sample test showed statistical signifi-
cance between RI and PI of right ovarian artery of 
both groups (P < 0.05). However, in left ovarian ar-
tery the values of PI in both groups showed a sig-
nificance (P< 0.05) were as values RI are found to 
be insignificant (P > 0.05). Independent sample test 
showed statistical significance between RI and PI of 
right and left uterine artery of both groups (P < 0.05). 
The mean + SD endometrial thickness in fertile group 
was 11.0 + 2.6 mm it was 9 + 1.6 mm in infertile group 
(Table 3). Indicating a significant difference between 
the two groups (P < 0.05).

Conclusion: Uterine and Ovarian artery hemodynam-
ics plays an important role in fertility. Findings from 
this study revealed that a high RI and PI and thin 
endometrium significantly affects fertility.

Key words: Resistive index, Pulsatility index, Infertil-
ity, Uterine artery, Ovarian artery.
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Introduction

The ability to have children is known as fertility, and a 
couple is deemed infertile if they are unable to conceive 
after 12 months of unprotected sexual activity. A stricter 
definition of infertility includes failure to conceive within 
six months for individuals over 35 and failure to become 
pregnant within a year for people under 35 (1). According 
to estimates, one in seven to one in five (14–20%) couples 
of reproductive age have infertility globally. Ovulatory 
problems, tubal illness, endometriosis, chromosomal 
abnormalities, sperm factors, and unexplained infertility 
are some of the causes of infertility that can affect men, 
women, or a combination of both sexes. The majority 
of infertility cases, including those caused by male and 
female causes, are treated surgically and medically. 
Age-related infertility continues to be one of the hardest 
problems despite the fact that infertility therapy has 
evolved significantly in recent years. When a couple is 
considering assisted reproductive technologies, age must 
be taken into consideration. Since many years ago, people 
have been aware that a woman’s age and the likelihood of 
pregnancy are inversely associated (2).

Infertility rates differ between communities mostly because 
of differences in food habits, way of life, environmental 
and work-related factors, and infectious diseases. 
Unfortunately, infertility affects both male and female 
partners, and a broad list of diagnostic procedures are 
needed to make a diagnosis. Do an infertility evaluation 
as the first step in overcoming infertility? A physical 
examination, which includes a pelvic ultrasound of the 
female patient, a semen study, and the medical and sexual 
histories of both spouses are all included in the evaluation 
of infertility. A thorough physical examination, as well as a 
full medical, sexual, and reproductive history, are used to 
evaluate infertile women (3). 

There are two types of infertility, primary and secondary 
(4). While secondary infertility is defined as the inability to 
conceive after a prior pregnancy, primary infertility is defined 
as the failure to conceive within two years of unprotected 
intercourse (5). Secondary infertility is associated with 
reproductive tract infections (6). The causes of female 
infertility are dificult to diagnose sometimes (7). A serious 
health problem that affects people all around the world 
is infertility (8). 186 million people experience infertility 
globally (9-11). The medical condition of infertility may 
have an impact on a patient’s emotional, physical, mental, 
spiritual, and medical well-being (12).

Almost one-third of women struggle with infertility. Age 
raises the chance of infertility. According to estimates, 
8 to 12 percent of couples worldwide are affected (13). 
Nonetheless, males account for 20–30% of cases of 
infertility (14). Infertility is prevalent in Pakistan at 22%, 
with primary infertility accounting for 18% of cases and 
secondary infertility for 4% of cases (15). Studies have 
found that the death risk in infertile women has increased 
to 10% (16). Radiographic imaging is crucial in evaluating 
female infertility because it might be challenging to diagnose 

at times (17). Hysterosalpingography, hysterography, 
pelvic ultrasound (US), and magnetic resonance imaging 
(MRI) are common imaging modalities (18).

The study’s objective was to examine the measurements 
of uterine artery Doppler indices, such as the resistance 
index (RI), pulsatility index (PI), and systolic/diastolic (S/
D) ratio, in fertile and infertile females and to look into 
their relationship with infertility. Congenital abnormalities, 
abnormal semen analysis, unexplained infertility, 
endometriosis, or multifactorial artery impedance were the 
causes of infertility in these women, and it was not able 
to forecast obstetric difficulties or evaluate uterine artery 
impedance in these individuals. The lack of information 
about the local population led to the current study’s 
execution.

Materials and Methods

A cross-sectional Analytical study was conducted for a 
duration of 9 months at Medics Dr Amers, located in Lahore. 
Study included 150 fertile and 150 infertile  females aged 
18-45. Fertile group included all multiparous females and 
excluded all females on oral contraceptives and IUCDs. 
Study group included nulliparous females with no known 
gynecological disease. All participants underwent trans 
abdominal ultrasound with full bladder using 3-5 MHz 
curvilinear probe. Patient lay in supine and ultrasound gel 
was placed on the transducer and the skin to allow for 
smooth movement of the transducer over the skin and to 
eliminate air between the skin and the transducer for the 
best sound conduction. AIUM guidelines were followed 
to scan patient. Color doppler was used to assess RI, PI 
values of ovarian and uterine arteries. Data was evaluated 
and analyzed with Statistical Software for Social Sciences 
(SPSS version 25.0). Independent sample t-test was 
applied to check the association between doppler 
parameters and infertility Value of P <0.05 was taken as 
significant.
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Results

The mean + SD age of participants was 28 + 6.5 years. The mean + SD endometrial thickness in all 300 participants 
was 10.0 + 2.4 mm. The mean + SD RI and PI of left ovarian artery was 0.48 + 0.03 and 1.1 + 0.13 in fertile, 0.9 + 0.03 
and 4.2 + 1.2 in infertile group. The mean + SD RI and PI of right ovarian artery was 0.60 + 0.03 and 1.6 + 0.06 in fertile, 
0.8 + 0.01 and 3.0 + 0.4 in infertile group (Table 1) Overall, results shows that the four variables are significantly different 
between fertile and infertile groups, with higher values in the infertile group.\

Independent sample test showed statistical significance between RI and PI of right ovarian artery of both groups (P < 
0.05). However, in left ovarian artery the values of PI in both groups showed a significance (P< 0.05) were as values RI 
are found to be insignificant (P > 0.05). 

The mean + SD RI and PI of left uterine artery was 0.50 + 0.02 and 0.8 + 0.06 in fertile, 0.9 + 0.03 and 2.7 + 0.16 in 
infertile group. The mean + SD RI and PI of right uterine artery was 0.65 + 0.04 and 1.5 + 0.17 in fertile, 0.83 + 0.01 
and 2.3 + 0.11 in infertile group (Table 2). Independent sample test showed statistical significance between RI and PI of 
right and left uterine artery of both groups (P < 0.05). 

The mean + SD endometrial thickness in fertile group was 11.0 + 2.6 mm it was 9 + 1.6 mm in infertile group (Table 3). 
Indicating a significant difference between the two groups (P < 0.05).

The mean + RI an PI of Left ovarian artery in age group 19-30 was 0.6 + 0.2 and 2.6 +1.7, in age group 31-43 years 0.7 
+ 0.2 and 2.8 + 1.7. The mean + RI an PI of Right ovarian artery in age group 19-30 was 0.70 + 0.1 and 2.2 + 0.75, in 
age group 31-43 years 0.72 + 0.1 and 2.4 + 0.7. The mean + RI an PI of Left uterine artery in age group 19-30 was 0.69 
+ 0.2 and 1.7 + 0.9, in age group 31-43 years 0.73 + 0.2 and 1.9 + 0.9. The mean + RI an PI of Right uterine artery in 
age group 19-30 was 0.73 + 0.09 and 1.9 + 0.42, in age group 31-43 years 0.75 + 0.0.9 and 2.0 + 0.42. 

Table 1: Group statistics Ovarian artery
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Table 2: Group Statistics Uterine artery

Table 3: Group Statistics Endometrial thickness
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Discussion

Sonography has been proposed as a mean for the 
non-invasive identification of transvaginal Doppler 
indices of ovarian artery and uterine artery in infertile 
females and fertile females. Trans-vaginal color Doppler 
ultrasonography is a noninvasive and efficient method for 
visualizing small vessels and study of blood flow changes 
(20).

The mean + SD age of our study participants was   28 + 6.5 
years. In a study conducted by Smart et al (21) the mean 
+ SD age of participants was 32.28±4.062. In another 
study the mean age of fertile participants was 26.9 and 
infertile participants was 28.5 (22). Findings from different 
literature indicate that infertility is related to advance age. 
The mean + SD endometrial thickness was 10.0 + 2.4 
mm, endometrial thickness of participants in Fatima et al 
(23) study was 8.29±0.63. 

The mean resistive index of left and right ovarian artery 
in fertile females was 0.48 + 0.03, 0.60 + 0.03 and in 
infertile females 0.9 + 0.03, 0.8 + 0.01 respectively (P < 
0.05). In a study conducted by Razik et al (24) on infertile 
and healthy females the ovarian artery RI was higher in 
females with infertility when compared with normal healthy 
females. Dadkhah et al’s (25) study showed high RI in 

right ovary artery. Zebitay et al (26) stated a significant 
difference between ovarian artery RI of fertile and infertile 
females. Values of PI also vary significantly in fertile and 
infertile females in a study conducted by Smart et al (21) 
the mean + SD PI of ovarian arter was 2.81±0.61 These 
findings are much same as our findings the mean + SD 
PI in fertile group was 1.1 + 0.13 and 1.6 + 0.06 in left 
and right ovarian artery respectively. In infertile group the 
values of PI were 4.2 + 1.2 and 3.0 + 0.4 in left and right 
ovarian artery respectively. (P < 0.05)

In fertile females the mean + SD RI and PI was 0.50 
+ 0.02, 0.8 + 0.06 and 0.65  + 0.04 , 1.5 + 0.17  in left 
and right ovarian artery respectively. In infertile group he 
means + SD RI and PI was 0.83 + 0.01, 2.3 + 0.11 and 
0.9 + 0.03 and 2.7 + 0.16 in right and left uterine artery 
respectively (P < 0.05). The RI in infertile group of Li et al 
(27) study was > 0.80.  In a study conducted by ‘Porpora 
et al (28) the uterine artery RI and PI was higher in 
infertile group than in fertile. Another local review stated a 
statistical significance between uterine and ovarian artery 
hemodynamics of fertile and infertile females (27). In a 
study conducted by Razik et al (24) infertile females had 
a high PI of >1.2 in infertile group. This study finding were 
in coherence with study conducted by Razik et al (24). 
Muhammad et al also showed a higher RI of 0.9 in infertile 
and RI of 0.6 in fertile (22).
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Endometrial receptivity plays an important role in 
fertilization. In current study the mean + SD endometrial 
thickness in fertile group was 11.0 + 2.6 mm it was 9 + 1.6 
mm in infertile group (P< 0.05). In a studies conducted 
by Smart et al the endometrium thickness in infertile and 
fertile groups was 10.30 + 3.13 and 10.72 + 3.10 mm. (21). 
 
These findings are consistent with previous research 
that has demonstrated the importance of ovarian 
artery blood flow and endometrial thickness in fertility. 
For example, reduced ovarian artery blood flow has 
been associated with a higher risk of infertility and 
pregnancy loss, while increased endometrial thickness 
has been linked to better pregnancy outcomes (29, 30). 

The results of the statistical analyses indicate that 
there are significant differences in several vascular and 
endometrial parameters between fertile and infertile 
women. Specifically, the mean values of the left and right 
ovarian artery resistive indices (RI) and the pulsatility 
index (PI) in fertile women were significantly lower than 
those of infertile women. This suggests that fertile women 
have better blood flow to their ovaries, which is associated 
with improved ovarian function and increased fertility 
potential.

In addition, the mean value of the endometrial thickness 
in fertile women was significantly greater than that in 
infertile women. This suggests that fertile women have a 
thicker endometrium, which is associated with improved 
embryo implantation and pregnancy rates. The findings 
are consistent with previous studies that have shown a 
positive association between endometrial thickness and 
pregnancy rates (19).

The results of the t-tests also indicate that the mean 
values of these parameters in the infertile group are 
significantly different from those of the fertile group, with 
p-values ranging from 0.000 to 0.582. As the p-values 
are all below the conventional level of significance of 
0.05, we can conclude that the observed differences in 
these parameters are unlikely to have occurred by chance 
alone.

Overall, the findings of this study suggest that there 
are significant differences in vascular and endometrial 
parameters between fertile and infertile women, which 
could be useful in predicting fertility potential and guiding 
infertility treatments. However, further research is needed 
to explore the potential mechanisms underlying these 
differences and to determine whether they can be modified 
to improve fertility outcomes.

Conclusion

In conclusion, the results of the statistical analysis 
suggest that there are significant differences between 
fertile and infertile women in terms of ovarian blood flow 
and endometrial thickness. Specifically, the mean values 
of ovarian artery blood flow parameters (RI and PI) were 
found to be significantly lower in fertile women compared 

to infertile women, while the endometrial thickness was 
significantly higher in fertile women. Overall, the results 
of this study suggest that ovarian artery blood flow and 
endometrial thickness are important factors to consider in 
the evaluation and treatment of infertility.

References

1. Wosnitzer M, Goldstein M, Hardy MP. Review 
of azoospermia. Spermatogenesis. 2014 Jan 1;4(1):
e28218.
2.  Liu K, Case A, Cheung AP, Sierra S, AlAsiri S, 
Carranza-Mamane B, Dwyer C, Graham J, Havelock J, 
Hemmings R, Lee F. Advanced reproductive age and 
fertility. Journal of Obstetrics and Gynaecology Canada. 
2011 Nov 1;33(11):1165-75.
3. Hartshorne GM, Lyrakou S, Hamoda H, Oloto E, 
Ghafari F. Oogenesis and cell death in human prenatal 
ovaries: what are the criteria for oocyte selection? Molecular 
Human Reproduction. 2009 Dec 1;15(12):805-19. 
4. Lindsay TJ, Vitrikas K. Evaluation and treatment 
of infertility. American family physician. 2015 Mar 
1;91(5):308-14.
5. Aflatoonian A, Baghianimoghadam B, Partovi P, 
Abdoli A, Hemmati P, Tabibnejad N, Dehghani M. A new 
classification for female infertility. Clin Exp Obstet Gynecol. 
2011 Jan 1;38(4):379-81.
6. Zorrilla M, Yatsenko AN. The genetics of infertility: 
current status of the field. Current genetic medicine 
reports. 2013 Dec;1(4):247-60.
7. Abdallah HE. Study of Female Infertility in 
Sudanese using Ultrasonography (Doctoral dissertation, 
Sudan University of Science and Technology).
8. Mohammed A, MAYSA SE, Keriakos N. 
Ultrasound Role in Management of Female Infertility. 
The Medical Journal of Cairo University. 2020 Sep 
1;88(September):1523-30.
9. Elhussein OG, Ahmed MA, Suliman SO. 
Yahya leena I, Adam I. Epidemiology of infertility and 
characteristics of infertile couples requesting assisted 
reproduction in a low-resource setting in Africa, Sudan. 
Fertil Res Pract. 2019;5.
10. World Health Organization. WHO fact sheet on 
infertility. Global Reproductive Health. 2021 Apr 1;6(1): 
e52.
11. Wasilewski T, Łukaszewicz-Zając M, Wasilewska 
J, Mroczko B. Biochemistry of infertility. Clinica Chimica 
Acta. 2020 Sep 1; 508:185-90.
12. Peres HA, Foss MC, Pereira LR, VIANA C. An 
Update-The Role of Nutrients Crucial in the Infertility of 
Couples-New Insights for the Effects of Iodine, Selenium, 
Omega 3 Fatty Acids and Magnesium. J Nutrition Health 
Food Sci. 2017;5(7):1-6.
13. Inhorn MC. Global infertility and the globalization 
of new reproductive technologies: illustrations from Egypt. 
Social science & medicine. 2003 May 1;56(9):1837-51.
14. Turner KA, Rambhatla A, Schon S, Agarwal A, 
Krawetz SA, Dupree JM, Avidor-Reiss T. Male infertility is 
a women’s health issue—research and clinical evaluation 
of male infertility is needed. Cells. 2020 Apr 16;9(4):990.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21, ISSUE 4 MAY 2023WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21, ISSUE 5 JUNE 2023

ORIGINAL ARTICLE



MIDDLE EAST JOURNAL OF FAMILY MEDICINE  •  VOLUME 7 , ISSUE 10 65WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21, ISSUE 4 MAY 2023

15. Ahmed HM, Khan M, Yasmin F, Jawaid H, Khalid 
H, Shigri A, Nawaz F, Hasan CA. Awareness regarding 
causes of infertility among out-patients at a tertiary care 
hospital in Karachi, Pakistan. Cureus. 2020 Apr 16;12(4).
16. Stentz NC, Koelper N, Barnhart KT, Sammel MD, 
Senapati S. Infertility and mortality. American Journal of 
Obstetrics and Gynecology. 2020 Mar 1;222(3):251-e1.
17. Podolska M, Bidzan M. Infertility as a psychological 
problem. Ginekologia Polska. 2011;82(1).
18. Zeinalabdeen MZ, Gar-Elnabi ME. Characterization 
of infertility using ultrasonography.
19. Schild RL, Knobloch C, Dorn C, Fimmers R, 
Van Der Ven H, Hansmann M. Endometrial thickness 
as a predictor of pregnancy after in vitro fertilization and 
intracytoplasmic sperm injection: a meta-analysis. Fertility 
and Sterility. 2010;94(3):1175–85.
20. Aslam T, Khadija S, Hafeez A, Rauf M, Saleem 
Z, Hameed S. Transvaginal Sonographic Evaluation of 
Doppler Indices of Ovarian Artery and Uterine Artery in 
Infertile Females. Ophthalmology Update. 2021 Sep 
18;19(4):15-9.
21. Smart AE, Obajimi GO, Adekanmi AJ, Obajimi 
MO. A Comparative Study of Uterine Artery Doppler 
Parameters and Endometrial Characteristics in Women 
with Unexplained Infertility and Fertile Women at a Nigerian 
Teaching Hospital. West African journal of medicine. 2022 
May 27;39(5):451-8.
22. Mohamed MH, Shanab WS. Role of uterine 
artery Doppler in assessment of unexplained infertility. 
Egyptian Journal of Radiology and Nuclear Medicine. 
2021 Dec;52(1):1-0.
23. Fatima H, Bacha R, Fatima M, Fatima W, Fatima 
A, Madina SR. Correlation of Uterine Artery Resistive 
Index with Endometrial Thickness among the Patients of 
Primary Infertility. Asian Journal of Allied Health Sciences 
(AJAHS). 2020 Sep 1:15-21.
24. Razik MA, Farag MA, Sheta M. Uterine and 
ovarian arteries blood flow during the mid-luteal phase 
in women with unexplained infertility. Middle East Fertility 
Society Journal. 2015 Sep 1;20(3):209-12.
25. Dadkhah A, Mazhin ZA, Kor E, Sadri G, Noroozi 
SG, Mostafavi SR. Evaluation of Changes in Doppler 
Sonographic indices of Uterine and Ovarian Arteries in 
Women with Endometriosis and Infertility. Pakistan Journal 
of Medical and Health Sciences. 2020;14(2):1174-80.
26. Zebitay AG, Tutumlu M, Verit FF, Ilhan GK, Gungor 
ES, Cetin O, Vuruşkan E. A comparative analysis of 
arterial blood flow in unexplained infertility, tubal infertility 
and fertile groups. Gynecological Endocrinology. 2016 
Jun 2;32(6):442-5.
27. Li X, Musoba PM, Zhou X, Lai S, Yang W, Wang 
LN, Chantholleng DD, Zhao J. Recovery of uterine and 
ovarian function in patients with complete placenta previa 
after caesarean delivery: A retrospective study. Medicine. 
2021 Jan 1;100(2).
28. Porpora MG, Tomao F, Manganaro L, Yazdanian 
D, Fuggetta E, Piccioni MG, Benedetti Panici P, Benagiano 
G. Impaired uterine artery flow associated with the 
presence of ovarian endometrioma: preliminary results of 
a prospective study. Journal of Ovarian Research. 2014 
Dec;7(1):1-8.

29. Ebrashy A, Ibrahim M, Marzook A, Ibrahim E, El-
Ghar M, Hasanien E. Ovarian artery blood flow and the 
risk of early pregnancy loss in women undergoing IVF. 
Reproductive BioMedicine Online. 2012;24(3):277–82.
30. Raine-Fenning NJ, Campbell BK, Kendall NR, 
Clewes JS, Johnson IR. Endometrial and subendometrial 
perfusion are impaired in women with unexplained 
subfertility. Hum Reprod [Internet]. 2004;19(11):2605–14.

WORLD FAMILY MEDICINE/MIDDLE EAST JOURNAL OF FAMILY MEDICINE VOLUME 21,  ISSUE 5 JUNE 2023

ORIGINAL ARTICLE


