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Ultrasound (Sonography) uses high-frequency sound waves; these waves 

are produced and transmitted to the body by a device placed on the 

abdomen. A softener gel is applied to the body for a more complete wave 

transfer to the body. The waves pass through the tissues after entering the 

body and travel from one organ to another and then are bounced off to the 

body surface. Ultrasound device receives these waves which are used to 

take images of internal organs. Movement observation is also possible in 

ultrasound, so fetal movements or its internal organs can be detected and 

examined. In weeks 5 to 6 of pregnancy, fetal heart rate is visible as well. 

Pregnancy ultrasound is used to diagnose the health of the fetus in the 

mother’s uterus and is normally performed four times as recommended 

by a gynecologist. All these measurements are carried out to determine 

the exact age of the fetus and the risk of disease which must be reported 

by an accurate ultrasound. According to specialists, women are better to 

have an ultrasound of the uterus and ovaries prior to planning to conceive 

to get informed about their fertility status. Ultrasound helps the physician 

to know about the health of the uterus (in terms of size or presence of 

abnormalities), the presence of apolipo fibroids or ovarian cyst, and many 

other uterine problems; however, in case of the need for treatment and 

follow up measures, the patient receives necessary instructions from her 

doctor. 
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Introduction: 

Ultrasound (Sonography) uses high-frequency 

sound waves; these waves are produced and 

transmitted to the body by a device placed on the 

abdomen. A softener gel is applied to the body for a 

more complete wave transfer to the body. The 

waves pass through the tissues after entering the 

body and travel from one organ to another and then 

are bounced off to the body surface. Ultrasound 

device receives these waves which are used to take 

images of internal organs. Movement observation is 

also possible in ultrasound, so fetal 

Movements or its internal organs can be detected 

and examined. In weeks 5 to 6 of pregnancy, fetal 

heart rate is visible as well (1). 

Many people use ultrasound to determine fetal 

gender. Gender determination is easier if the legs of 

the fetus are open. Color, three-dimensional, and 

four-dimensional ultrasounds can nowadays identify 

gender quicker than conventional ultrasounds. The 

baby’s gender can be recognized by skilled 

physicians in thin women at their 12th to 16th week 
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and in overweight women at their 16th to 20th week 

of pregnancy (2). 

Ultrasound is performed for following cases: 

1. Pregnancy diagnosis

2. Checking the health, growth, and heart rate of
the fetus

3. Examining location of the placenta
4. Examination of trophoblastic or molar disorders
5. Congenital abnormalities

6. Checking the amount of amniotic fluid

7. Examination of abortion and extra-uterus

pregnancy
8. Multiple births examination

9. Measuring the size of the fetus’s skull, femur,

and spine to estimate gestational age

10. Gender determination

Pregnancy ultrasound is used to diagnose the health 

of the fetus in the mother’s uterus and is normally 

performed four times as recommended by a 

gynecologist. All these measurements are carried 

out to determine the exact age of the fetus and the 

risk of disease which must be reported by an 

accurate ultrasound. According to specialists, 

women are better to have an ultrasound of the uterus 

and ovaries prior to planning to conceive to get 

informed about their fertility status. Ultrasound 

helps the physician to know about the health of the 

uterus (in terms of size or presence of 

abnormalities), the presence of apolipo fibroids or 

ovarian cyst, and many other uterine problems; 

however, in case of the need for treatment and 

follow up measures, the patient receives necessary 

instructions from her doctor (3).In addition, with 

pre-pregnancy ultrasound, the ovulation time could 

be detected, especially in women with irregular 

periods or infertility. The number of follicles, their 

size, and the exact time of ovulation are examined 

on the 12th to 16th day of the menstrual cycle (4). 

Pregnant women who spend pregnancy stages 

without any problems usually carry out four 

ultrasounds until the end of their pregnancy, 

including: 

 First pregnancy ultrasound: In the first

pregnancy ultrasound which is usually

performed between the 5th and 7th week, not

only the fetus’s heart is visible but also the

heartbeat is audible as well. What doctors

examine in this ultrasound scan is the

measurement of the fetal crown-rump length

through which they can determine the exact age

of pregnancy, the diagnosis of ectopic 

pregnancy, and the determination of a single or 

twin fetus is possible as well (5). 

Of course the fetus’s heart could also be detected in 

the fourth and half week after the first day of the last 

cycle of the menstrual period through transvaginal 

ultrasound; close examination of the heart and fetus 

development are also possible (6). 

 Screening ultrasound in the first trimester of

pregnancy: Nuchal translucency

The NT ultrasound with blood test detects the 

probability of developing genetic abnormalities in 

the fetus. The time of this ultrasound would be at 

the beginning of the 11th week to the end of the 13th 

week of pregnancy. The accuracy of ultrasound in 

the diagnosis of fetal abnormalities is about 75%, 

and if accompanied with blood test, the accuracy 

would be 85%.These tests are performed to examine 

some anomalies, such as the risk of Down 

syndrome, trisomy 21, 18, and 13; trisomy means a 

disruption in the number of chromosomes. In NT 

ultrasound, the amount of fluid from the back of the 

fetus’s neck is measured; this fluid tends to be more 

in a fetus with Down syndrome. Lack of nasal bone 

in the ultrasound examination can also be a sign of 

Down syndrome (7). 

Last ultrasound of pregnancy: 

After the second trimester and during the third 

trimester, the internal organs of the fetus are formed 

and now it is time to weigh the fetus. The 28th week 

ultrasound is the basis for determining the weight of 

the fetus, which is measured according to the 

standard curves of the ideal weight (based on the 

pregnancy weeks). Head and abdominal 

circumferences and the length of the thigh bone are 

measured and are placed on the curve, and the fetal 

weight is estimated. If fetal size and age do not 

match after the 30th week of pregnancy, and the 

difference is more than two weeks, it is likely that 

the fetal growth has not been sufficient through 

these weeks, in which case fetal blood supply 

should be checked by another type of ultrasound, 

which here color Doppler ultrasound is 

recommended. 

Color Doppler ultrasound: 

This kind of ultrasound is performed to examine the 

blood flow in cases such as blood flow resistance, 

blood flow rate of the placenta, and brain blood flow 
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resistance. This type of ultrasound is usually 

performed after the 28th week of pregnancy (8). 

3D and 4D ultrasound in pregnancy: 

These types of ultrasounds are often used for 

detection in pregnancy, the most common of which 

is two-dimensional ultrasound. In the three- 

dimensional ultrasound, waves are emitted from 

various angles unlike the two-dimensional type 

where waves are emitted directly; therefore three- 

dimensional and more detailed images of the fetus 

are obtained, which in addition to length and width 

have depth as well. The organ scan can be 

performed by the sonographer manually and three- 

dimensional images can be obtained through more 

modern devices by probing of the device (9).The 4D 

ultrasound is similar to the 3D ultrasound, with the 

difference that in the 4D ultrasound, images do not 

have delays and live time fetal movements can be 

displayed, meaning that the dimension of time is 

added as well. In the 4D ultrasound, the 3D speed 

rises and the parts of the image are taken together 

quickly; in such a situation the fetal movements, 

such as opening and closing of the mouth, and the 

movement of the hands and legs are clearly 

observed. 

Criteria for the determination of fetal health and 

age by pregnancy ultrasounds: 

Biparietal diameter (BPD): Indicates the size of the 

diameter between the two temporal bones of the 

fetus’s skull. 

Head circumference (HD): Indicates the head 

circumference of the fetus. 

Abdominal circumference (AD): Indicates the 

abdominal circumference of the fetus. 

Femur length (FL): Indicates the femur length of the 
fetus. 

Crown-rump length (CRL): The acceptable CRL for 
measuring NT is 39-81 mm in Iran. 

Nuchal translucency (NT): This scan is measuring 

the fetus’s nuchal fold thickness which is important 

for testing the health of the fetus and has to be 

accurate. The normal amount of NT with CRL is 

about 39 mm, 1.2 mm, and with CRL is about 81 

mm, 2.1 mm. 

Excessive ultrasound is harmful to the fetus. 

Ultrasound and gender determination of the 

fetus: 

Efforts to determine fetal gender during pregnancy 

have long been practiced in different ways in 

societies with different cultures. Regardless of the 

curiosity of human beings for various purposes, and 

sometimes false and incorrect, the determination of 

fetal gender encompasses important information in 

various clinical areas, important points of which are 

as follows: 

1. Diagnosis of normal genitalia from ambiguous

genitalia by analyzing perineal and external

genitalia.

2. Decision making concerning invasive tests

before birth and cases when there is a positive

family history on sex-related abnormalities

such as hemophilia and Duchenne-muscular- 

dystrophy. Male gender diagnosis suggests a

genetic transfer with 50% probability, while

female gender diagnosis declines traces of the

disease; in such cases, if invasive tests before

birth is considered (for example,

amniocentesis or chorionic villus sampling),

doing such tests could be ignored by female

gender diagnosis, and abortion or fetus injury

will be reduced.

3. Facilitating the diagnosis of specific fetal

anomalies by identifying the fetus gender and

vice versa; e.g. posterior urethral valve in

males and Turner syndrome in females.

4. Confirming dichorionic in heterogeneous twin
pregnancies.

5. The probability of hermaphroditism in cases of

inconsistency between ultrasound findings and

amniocentesis.

6. Pre-eclampsia prevalence in pregnancies with
male fetus.

7. Along with the progression in ultrasound

technology and the increasing use of

transvaginal ultrasound, gender determination

is recommended at the early stages of

pregnancy. Considering the embryology, there

is no morphological difference between male

and female genitalia until the 7th week of

pregnancy. Detection of external genital in the

male sex is possible at the beginning of the

15th week of amenorrhea and in the female

sex close to the 17th week of amenorrhea with

a percentage error. The evaluation is

performed by observing the sagittal, perineal

transverse, and external genital sections. Penis



 Maryam Nakhaee Moghadam /Ultrasound and Fetal Gender (A Review) 

JMPR 2022, Vol.6, Issue.2, Page No: 718-722 Page 721

and scrotum are features of male gender; 

scrotum is observed in transverse position like 

a dome-shaped structure at the base of the 

penis. In the second trimester of pregnancy, it 

is easier to observe the penis (Fig. 1) (24 & 

26). 

Figure 1: Penis (arrow) is observed as echogenic 

structure. The testicles have not entered the scrotal 

sac; 24th week of pregnancy. 

During the 34th week of gestational age, scrotum 

carries testicles (Fig. 2). At this time viewing the 

penis is more difficult due to the growing size of the 

scrotum. 

Figure 2: Penis (horizontal arrow) is viewed as 
echogenic, and testicles (vertical arrow) are viewed 
in the scrotal sac; 34th week of pregnancy. 

The female genital in the transversal section is 

characterized by the observation of two or four 

parallel lines representing majora and minora labia 

(Fig. 3) and extends along sagittal clitoris. In the 

second trimester, minora labia are between two 

prominent majora labia. At the end of pregnancy, 

only the majora labia are viewed in the form of 

echogenic bilabial (empty echogenic scrotum) and 

parentheses-like. There are factors which can 

prevent the proper observation of external genitals 

by ultrasound, such as fetal hyperactivity, shrinkage 

of the genital, fetus’s crossed legs, position of the 

umbilical cord between the thighs, inappropriate 

position of the fetus, maternal obesity, and the 

shadows of the mother’s intestine gas. Of course 

mother’s using of transvaginal ultrasound is not 

problematic (10-14). 

Figure 3: Female external genitalia on the fetus in 
four echogenic lines; 24th week of pregnancy. 
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