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Abstract

Keywords Background: Abnormal menstrual cycles are common in reproductive-aged
women and may result from structural or functional causes. While gray scale
ultrasound detects structural abnormalities, it cannot assess uterine blood flow.
Uterine artery Doppler helps evaluate hemodynamic changes through indices like

Article History PI, RI, and S/D ratio, improving the understanding of menstrual irregularities,
Received: 24 February 2026 especially in conditions like PCOS and oligomenorrhea.
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Published: 22 April 2026 females with abnormal menstrual cycle.

Methodology: This crosssectional descriptive study was conducted at DHQ
Hospital, Bahawalnagar, over a period of four months. A total of 77 non-
pregnant females with menstrual irregularities (amenorrhea, dysmenorrhea,

Copyright @Author oligomenorrhea, metrorrhagia, menorrhagia, polymenorrhea, and

Corresponding Author: * hypomenorrhea). Pregnant, menopausal, postpartum females, and those with

MS. Isbah Khanum uterine pathology or prior hysterectomy were excluded. Uterine artery Doppler
indices were assessed using a LOGIQ P5 ultrasound machine with a 7-10 MHzy
transducer

Results: The study assessed uterine artery Doppler indices in non-pregnant
women with abnormal menstrual cycles, correlating findings with clinical and
ultrasound features. Gray scale ultrasound identified structural abnormalities but
could not fully explain functional causes of irregular menstruation. Most
participants were reproductive-aged, married, and a significant number had
infertility and irregular cycles. Common conditions included oligomenorrhea and
PCOS, with many women experiencing moderate to heavy bleeding and pelvic
pain. Ultrasound findings showed PCOS as the most frequent diagnosis, though
many had normal uterine morphology. Doppler indices (PI, RI, S/D ratio)
revealed wvariations in uterine blood flow and wascular resistance. Owerall,
abnormal menstrual cycles were associated with altered uterine hemodynamics not
always detectable on gray scale imaging.

Conclusion: Uterine artery Doppler indices are effective in identifying changes
in uterine blood flow in nonpregnant women with abnormal menstrual cycles.
These hemodynamic alterations may not be detected on gray scale ultrasound
alone, highlighting the added value of Doppler assessment. Therefore, uterine
artery Doppler can serve as a useful complementary tool alongside conventional
imaging for better evaluation of menstrual irregularities.
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INTRODUCTION

The menstrual cycle is a complex physiological
process regulated by hormonal interactions
between the endocrine and reproductive systems.
Disruptions in this balance can lead to menstrual
irregularities, which are common worldwide and
may affect fertility, quality of life, and overall
health. These irregularities can arise from
hormonal, metabolic, structural, or lifestyle-
related factors, including conditions such as
polycystic  ovarian syndrome and thyroid
disorders [1].

Uterine perfusion plays a key role in normal
menstrual function, as adequate blood flow is
essential for endometrial development and cyclic
changes [2]. The uterine arteries supply blood to
the uterus, and their flow characteristics vary
throughout the menstrual cycle. Doppler
ultrasonography provides a non-invasive method
to assess this blood flow through indices such as
Pulsatility Index (PI) and Resistance Index (RI),
which reflect vascular resistance [3].

In normal cycles, uterine artery resistance
decreases during ovulation and the luteal phase
to support endometrial growth. However, in
abnormal or anovulatory cycles, increased
vascular resistance may impair uterine perfusion
and contribute to menstrual disturbances [4].
Although Doppler studies are widely used in
pregnancy, their role in non-pregnant women
remains underexplored.

Evaluating uterine artery Doppler indices in
women with abnormal menstrual cycles may help
identify underlying vascular abnormalities that
are not detected by routine ultrasound [5]. This
can improve diagnostic accuracy and support
better clinical management. Therefore, this study
aims to assess the role of uterine artery Doppler
indices in non-pregnant women with abnormal
menstrual cycles [6].

The present study demonstrated that uterine
artery Doppler indices play a significant role in
evaluating abnormal menstrual cycles in non-
pregnant women. Females with normal cycles
showed stable PI and RI values, indicating
adequate uterine perfusion, whereas those with
menstrual  irregularities  exhibited  altered
Doppler indices [7]. Lower resistance values were

associated with heavy menstrual bleeding, while
higher resistance was observed in conditions
such as amenorrhea, reflecting reduced uterine
blood flow [8]. A high prevalence of infertility
and irregular cycles suggested a strong association
with hormonal and reproductive dysfunction,
particularly in conditions like Polycystic Ovary
Syndrome (PCOS), which was frequently
observed both clinically and on ultrasound
[9].Findings  related to  oligomenorrhea,
menorrhagia, fibroids, and pelvic pain further
supported the relationship between uterine
vascular resistance and menstrual abnormalities.
These results are consistent with previous
studies, confirming that Doppler ultrasound is a
reliable, non-invasive tool for assessing uterine
hemodynamics. However, Doppler indices alone
may have limited diagnostic value and should be
interpreted alongside clinical and ultrasound
findings  for  comprehensive  evaluation
[10].Overall, the study reinforces the importance
of uterine artery Doppler in identifying
underlying vascular, hormonal, and structural
causes of menstrual disorders and improving
diagnostic accuracy [11].

MATERIAL AND METHODS

This crosssectional descriptive study was
conducted at DHQ Hospital Bahawalnagar over
a period of four months after approval of the
synopsis. A total of 77 non-pregnant females of
reproductive age (18-45 years) were included
with  menstrual  irregularities,  including
amenorrhea, dysmenorrhea, oligomenorrhea,
metrorrhagia, menorrhagia, polymenorrhea, and
hypomenorrhea. Pregnant, menopausal,
postpartum females, and those with a history of
hysterectomy or uterine malignancy were
excluded. Uterine artery Doppler assessment was
performed using a LOGIQ P5 ultrasound
machine with a 7-10 MHz transducer. Both
transabdominal and transvaginal scans were
conducted following standard protocols, with
appropriate patient preparation and privacy
measures.  Doppler  parameters  including
Pulsatility Index (PI), Resistance Index (RI), and
Peak Systolic Velocity (PSV) were recorded. Data
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were  collected  through a  structured
questionnaire covering patient history, age,
infertility status, and ultrasound findings.
Statistical analysis was performed using SPSS
version 25, with mean # standard deviation

Table no 1: Age of Patient

calculated for quantitative variables and
frequencies for qualitative variables. The paired
sample t-test was applied to compare groups, and
a pvalue of <0.05 was considered statistically
significant.

Age Group Frequency Percent (%)
18-28 years 34 43.6

29-38 years 40 51.3

39-48 years 3 3.8

This table shows the age distribution of the study
participants. Most patients (51.3%) were aged
29-38 vyears, followed by 43.6% in the 18-28

years group. Only a small proportion (3.8%)

belonged to the 39-48 years category, indicating
that most participants were in the reproductive
age group.

Age of Patients

g
Figure no 1
Table no 2: Gravidity
Gravidity Frequency Percent (%)
GO 17 21.8
Gl 19 24.4
G2 29 37.2
G3 12 15.4

This table illustrates the gravidity status of the
participants. The largest group was G2 (37.2%),
followed by G1 (24.4%) and GO (21.8%), while

G3 accounted for 15.4%. This indicates that
most women had experienced at least one or
more pregnancies.
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Figure no 2
Table no 3: Pariety
Parity Frequency Percent (%)
PO 33 42.3
P1 25 32.1
P2 8 10.3
P1+1 7 9.0
P2+1 4 5.1

This table shows the parity distribution. The
highest proportion of women were nulliparous

(PO, 42.3%), followed by P1 (32.1%). Smaller

40

30

20

Frequency

proportions were observed in higher parity
categories, indicating fewer women had multiple

deliveries.

Pariety

P2 P1+1
Pariety

Figure no 3

P2+1

https://fmhr.net

| Khanum et al., 2026 |

Page 552



Frontier n

Medical & Health
Research

Volume 4, Issue 4, 2026

ISSN: (e) 3007-1607 (p) 3007-1593

Table no 4: Infertility
Infertility Frequency Percent (%)
Yes 48 61.5
No 29 37.2

This table presents infertility among participants.

A majority (61.5%) reported infertility, while

Infertility

s0
a0

30

Frequency

20

37.2% did not, highlighting a high prevalence of
infertility in the study population

Infertility
Figure no 4
Table no 5: Age at Menarche
Age at Menarche Frequency Percent (%)
12-13 years 58 4.4
14-15 years 19 24.4

This table shows the age at the onset of
menstruation. Most  participants  (74.4%)
experienced menarche between 12-13 years,

while 24.4% reported it between 14-15 years,
indicating a generally normal age of menarche.

Age at menarche

Frequency

12-13 years

14-15 years

Age at menarche

Figure no

5
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Table no 6: Cycle length
Cycle Length Frequency Percent (%)
20-29 days 30 38.5
30-39 days 30 38.5
40-49 days 17 21.8

This table presents menstrual cycle length. Equal
proportions (38.5%) had cycle lengths of 20-29

cycles (40-49

days and 30-39 days, while 21.8% had longer

30

20

Frequency

Cycle length

days), suggesting variability in

menstrual pattern.

20-29 days 30-39 days 40-49 daays
Cycle length
Figure no 6
Table no 7: Types of Abnormality
Abnormality Frequency Percent (%)
Oligomenorrhea 25 32.1
PCOS 20 25.6
Menorrhagia 8 10.3
Polymenorrhea 6 1.7
Anovulatory 6 7.7
Infertility 6 1.7
Dysmenorrhea 6 7.7
This table outlines different menstrual Other conditions such as menorrhagia (10.3%)

abnormalities. Oligomenorrhea was the most

common (32.1%), followed by PCOS (25.6%).

and dysmenorrhea, polymenorrhea, anovulation,
and infertility (each 7.7%) were less frequent.
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Type of abnormality

Frequency

e 3 3 3 3 2 2
Type of abnormality
Figure no 7
Table no 8: Indices
Index Mean + SD Range
Pulsatility Index (PI) 3.05+0.25 2.7-3.5
Resistive Index (RI) 0.88 +0.03 0.84-0.92
Systolic/Diastolic Ratio (S/D) 42+1.5 3.0-10.5
Peak Systolic Velocity (PSV, cm/s) 60.4 +8.2 52-76
End Diastolic Velocity (EDV, cm/s) 7.1+2.0 3-10

The Doppler indices show that Pulsatility Index
(PI) and Resistive Index (RI) are relatively stable
with minimal variation, indicating consistent
vascular  resistance. In  contrast, the
Systolic/Diastolic (S/D) ratio, along with Peak

Systolic  Velocity (PSV) and End Diastolic
Velocity (EDV), demonstrate greater variability,
reflecting differences in blood flow dynamics
among participants.

Table no 9: Mean + SD Values of Uterine Artery Doppler Parameters (PI, RI, PSV, and EDV) in

Various Abnormal Uterine Conditions

Abnormality PI (mean #+ | RI (mean = | PSV EDV
SD) SD) (cm/s) (cm/s)
PCOS (n=30) 2.9+0.2 0.87 +£0.02 58.2+75 [68+1.8
Endometrial hyperplasia (n=6) 33+0.1 0.91 +0.01 65.0+£6.0 [ 7.5+15
Fibroid uterus (n=5) 35+0.2 0.92 +£0.02 70.0+55 | 8.0+1.6
Adenomyosis (n=4) 3.4+0.2 0.91 +£0.02 68.0+6.2 | 7.8+1.7
Hormonal “imbalance ~/* Anovulatory | 3, ¢ 088+0.02 |60.0+7.0 [7.0+15
cycles (n=8)
The table presents uterine artery Doppler indices conditions such as fibroid uterus and
(PI, RI, PSV, and EDV) across different adenomyosis, indicating increased vascular
menstrual and gynecological abnormalities. resistance, while intermediate values are seen in

Higher PI and RI values are observed in

endometrial hyperplasia. PCOS and hormonal
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imbalance/anovulatory cycles show
comparatively lower PI and RI, reflecting altered
uterine hemodynamics. PSV and EDV also vary
across groups, demonstrating differences in
uterine blood flow patterns among the different
pathological conditions.

CONCLUSION

Uterine artery Doppler indices play a significant
role in detecting alterations in uterine blood flow
in non-pregnant women with abnormal
menstrual cycles. The study demonstrates that
while gray scale ultrasound is effective in
identifying structural abnormalities, it often fails
to explain functional causes of menstrual
irregularities. In contrast, Doppler parameters
such as Pulsatility Index (PI), Resistance Index
(RI), and Systolic/Diastolic (S/D) ratio provide
valuable insight into uterine hemodynamics and
vascular resistance.

The findings indicate that abnormal menstrual
patterns, including conditions like
oligomenorrhea and PCOS, are associated with
measurable changes in uterine perfusion.
Importantly, these hemodynamic variations may
be present even in cases where ultrasound
findings appear normal, emphasizing the
diagnostic importance of Doppler assessment.
Therefore, uterine artery Doppler should be
considered a useful complementary tool
alongside conventional ultrasound for a more
comprehensive  evaluation  of  menstrual
disorders. However, further research with larger
sample sizes and standardized protocols is
recommended to strengthen its clinical
applicability and routine use.

REFERENCES

Barbieri RL. The endocrinology of the menstrual
cycle. InHuman fertility: methods and
protocols 2014 Mar 31 (pp. 145-169). New
York, NY: Springer New York

. Tan, Zaidi, Campbell, Doyle, Collins. Blood
flow changes in the ovarian and uterine
arteries during the normal menstrual
cycle. American journal of obstetrics and

gynecology. 1996 Sep;175(3P1):625-31.

Kurjak A, Chervenak FA. Textbook of
Ultrasound in Obstetrics and Gynecology.
2nd ed. London: Informa Healthcare;
2008.

Jain V, Chodankar RR, Maybin JA, Critchley
HO. Uterine bleeding: how understanding
endometrial physiology underpins
menstrual  health.  Nature  reviews
endocrinology. 2022 May;18(5):290-308.

Alcazar JL. Uterine and ovarian Doppler findings
in women with abnormal uterine
bleeding. ] Ultrasound Med.
1996;15(6):441-446.

Fujino Y, Ito F, Matuoka I, Kojima T, Koh B,
Ogita S. Pulsatility index of uterine artery
in pregnant and non-pregnant women.
Human  Reproduction. 1993  Jul
1;8(7):1126-8.

Guedes-Martins L, Gaio R, Saraiva J, Cerdeira S,
Matos L, Silva E, Macedo F, Almeida H.
Reference ranges for uterine artery
pulsatility index during the menstrual
cycle: a cross-sectional study. PLoS One.
2015 Mar 5;10(3):e0119103.

Attia AM, Radwan ME, Elwan YA, Saleh HS.
Uterine artery Doppler indices: pulsatility
index and resistance index as predictive
tools for the incidence of heavy menstrual
bleeding related to copper intrauterine
contraceptive  device.  Obstetrics &
Gynecology Science. 2021 Mar
19;64(3):309-16.

West S, Lashen H, Bloigu A, Franks S, Puukka
K, Ruokonen A, Jirvelin MR, Tapanainen
JS, Morin-Papunen L. Irregular
menstruation and hyperandrogenaemia in
adolescence are associated with polycystic
ovary syndrome and infertility in later life:
Northern Finland Birth Cohort 1986
study. Human reproduction. 2014 Oct
10;29(10):2339-51.

Vonck S, Staelens AS, Bollen I, Broekx L,
Gyselaers W. Why non-invasive maternal
hemodynamics assessment is clinically
relevant in early pregnancy: a literature
review. BMC pregnancy and childbirth.
2016 Oct 12;16(1):302.

https://fmhr.net

| Khanum et al., 2026 |

Page 556



Frontier n

Medical & Health
Research

Volume 4, Issue 4, 2026
ISSN: (e) 3007-1607 (p) 3007-1593

Cheuiche AV, Moro C, Lucena IR, de Paula LC,
Silveiro SP.  Accuracy of doppler
assessment of the uterine arteries for the
diagnosis of pubertal onset in girls: a
scoping review. Scientific Reports. 2023

Apr 8;13(1):5791.

https://fmhr.net | Khanum et al., 2026 | Page 557



