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A B S T R A C T 

Doppler ultrasound is not used except for special cases of pregnancy such as 
twins in the first and second trimesters of pregnancy. According to medical 
advice, it is better to go for a Doppler sonography from the 28th week of 
pregnancy onwards, but doing a regular ultrasound during pregnancy is one of 
the necessities that dear mothers must do to take care of themselves and the 
fetus. Usually, a difference of a few days between the ultrasound age of the fetus 
and the normal age of the fetus is normal. The development status of the fetus 
and the discovery of the cause of the delay in its growth are performed on the 
pregnant mother. In fact, one of the reasons for requesting color Doppler 
ultrasound of the fetus during pregnancy is the low growth of the fetus. Doppler 
test, or Doppler sonography, is one of the types of ultrasound methods that are 
mainly used to detect blood clots in the body's vessels. By using Doppler 
ultrasound, problems such as blood clots, venous insufficiency, arterial 
blockage and carotid artery stenosis, heart valve violations or congenital 
cardiovascular diseases can be diagnosed. 
 

  

 

 

Introduction 
Uterine arteries are responsible for supplying blood 

to the uterus, and uterine artery Doppler ultrasound 

will check the adequacy of blood reaching the fetus 

in the uterus [1]. Due to the fact that the need for 

adequate growth of the fetus is access to enough 

oxygen and nutrients. Therefore, the walls of the 

uterine arteries must have sufficient elasticity to 

allow blood supply [2]. If enough blood is not 

provided to the fetus through the placenta, the fetus 

does not receive enough nutrients and oxygen, and 

there may be a possibility of pre-eclampsia, in which 

case it is necessary to do a Doppler ultrasound of the 

artery [3]. 

 

Doppler sonography of the umbilical artery: in 

this type of Doppler sonography, the blood flow 

from the mother's body to the placenta through the 

umbilical cord is examined. The reason for 

performing this type of Doppler sonography is to 

investigate the cause of the slow growth of the fetus 

or to investigate the sensitivity of the fetus to Rhesus 

antibodies. Also, this Doppler sonography method is 

used in twin or multiple pregnancies in order to 

generally check the amount of nutrients received by 

the fetus for adequate growth [4]. 

 

Doppler ultrasound cardiography 
Cardiotocography or echocardiography of the fetal 

heart is a form of Doppler ultrasound in which only 

sound is used to check the fetal heart rate. Of course, 

it is not necessary to do this type of Doppler 

ultrasound during pregnancy [5]. 

 

Cerebral artery Doppler sonography 

Cerebral artery Doppler sonography checks the 

amount of blood supply to the fetal brain, which is 

performed in cases of fetal anemia and fetuses 

affected by rhesus antibodies [6]. 

 

Doppler sonography of the ductus venus: It is one 

of the uncommon types of Doppler sonography that 

is performed in the first three months of pregnancy 

along with other tests to find fetal chromosomal 
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disorders (Figure 1) and also evaluate the umbilical 

vein that transfers blood to the fetal heart [7]. 

 
Figure 1. Doppler of the ductus venosus with normal triphasic flow 

Doppler ultrasound for placental adhesion: 
Doppler ultrasound can detect placental adhesion to 

the uterus with color Doppler ultrasound. In this 

way, numerous vascular spaces are observed inside 

the placenta and many vessels are observed between 

the placenta and the uterus. In addition, the normal 

space behind the placenta is lost, and finally, the 

insertion of the placental villi into the uterus, seeing 

the same numerous vascular spaces and bridging 

vessels in the thickness of the placenta, suggests the 

abnormal adhesion of the placenta to the uterus [8]. 

What is vaginal doppler ultrasound: Vaginal or 

intrauterine Doppler sonography is used to check for 

ectopic pregnancy in which the Doppler probe is 

placed inside the vagina [9]. 

 

What is color doppler ultrasound? 

Color Doppler ultrasound is a revolution in the 

technology of using ultrasound methods, imaging 

the speed of movement and the amount of blood 

flow in the body's vessels. Standard ultrasound 

method of blood vessels is used to prepare color 

Doppler ultrasound images. That is, in this method, 

the computer converts Doppler sounds into color, 

and by doing so, the doctor can find out the speed 

and direction of the blood flow in the veins [10-12]. 

 

The reasons for using color Doppler sonography 

are: 

 Detection of blocked blood vessels in body 

parts such as legs, arms and neck. 

 Detection of blood clots in upper and lower 

limbs and legs. 

 Assessment of blood flow function after 

stroke. 

 Evaluation of varicose veins or other 

venous problems. 

 Checking the amount and speed of blood 

flow to the kidneys. 

 Finding the location and number of arterial 

plaques, if any. 

 Examining the health of the fetus during 

pregnancy [13-15]. 

 

What is color doppler fetal ultrasound? 

Color Doppler sonography of the fetus, which is a 

color imager of blood movement in the vessels using 

ultrasound waves, is used to diagnose the following: 

 Examination of fetal blood flow. 

 Checking the child's health status. 

 Measuring the speed and reduction of 

blood flow in fetal umbilical cord blood 

flow. 

 Detection of blood clots in fetal umbilical 

cord blood flow. 

 Assessment of placental blood flow and 

blood flow in the heart and brain. 

 Checking the adequacy of nutrients and 

oxygen reaching the placenta to the 

placenta and from the placenta to the fetus. 

 

Types of Doppler ultrasound in non-pregnant 

situations 

In addition to wide applications during pregnancy, 

Doppler sonography is also used to diagnose the 

health of the fetus and to diagnose various diseases. 

Among the most important types of Doppler 

sonography, we can mention Doppler sonography 

for examining kidney diseases and testicular 

Doppler sonography [16-18]. 

https://www.researchgate.net/figure/Doppler-of-the-ductus-venosus-with-normal-triphasic-flow-a-obtained-with-the-sample_fig12_313252590
https://www.researchgate.net/figure/Doppler-of-the-ductus-venosus-with-normal-triphasic-flow-a-obtained-with-the-sample_fig12_313252590
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Kidney Doppler ultrasound 

Renal doppler ultrasound or color renal vascular 

ultrasound is used to check the health status of renal 

vessels. Among the uses of kidney Doppler 

sonography, the following can be mentioned: 

 Examination of stenosis or blockage of 

renal arteries. 

 Diagnosing aneurysm or renal arterial 

dilatation. 

 Diagnosis of kidney parenchymal diseases. 

 Help to check the health of transplanted 

kidney or diagnosis of transplant rejection. 

 Diagnosis of nutcracker syndrome. 

 Examining the presence of masses, kidney 

stones or examining the small vessels 

inside the kidneys [19-21]. 

 

Preparation for Doppler ultrasound of renal 

vessels 

Respected visitors to the radiology and ultrasound 

center should do all the preliminary procedures for 

Doppler sonography of the vessels. The list of 

actions that can be done before doing Doppler 

sonography of renal vessels is given in this section. 

 Eat light soup the day before. 

 30 minutes after eating soup, eat a glass of 

castor oil. 

 Pay attention, people over 80 kg should use 

2 bottles of castor oil. 

 Constipated people should use 2 bottles of 

castor oil. 

 After using castor oil, take one 

Dimethicone tablet. 

 There is no obstacle to taking the required 

medicines up to 24 hours [22]. 

 Fast for 6 to 8 hours before the ultrasound. 

 Bring all relevant medical documents with 

you to hand over to the receptionist. 

 

How to do kidney Doppler ultrasound 

Doppler ultrasound of the kidney is performed 

exactly like a regular ultrasound of the kidney and is 

painless and without any complications. You just 

need to note that you need to fast for 6 hours to do 

the kidney Doppler ultrasound. It means that you 

have not eaten anything for 6 hours before the 

kidney ultrasound [23-25]. 

 

Color Doppler ultrasound of the testicles 

Color Doppler ultrasound of the testicles or scrotum 

provides detailed images of the testicles, scrotum 

and blood vessels to the specialist. Among the 

reasons for doing a color Doppler ultrasound of the 

testicles are: 

 Pain, swelling or lump near the scrotum. 

 Diagnosis of varicocele, hydrocele 

problems. 

 Undescended testicles 

 Examination of blows to the testicles or 

twisting of the testicles. 

Doppler ultrasound risks in pregnancy 

Dear ladies, it is necessary to know that the Doppler 

ultrasound services at the radiology and ultrasound 

center are completely safe and without risk, and as 

long as this procedure is performed by trained and 

specialized people, it can even help the mother to 

ensure the health of herself and the fetus. get 

complete It should be noted that not doing an 

ultrasound throughout pregnancy can be dangerous. 

Performing Doppler ultrasound also reduces the 

risks of high-risk pregnancy, but vaginal Doppler 

ultrasound is not recommended in the first weeks of 

pregnancy [26]. 

 

Complications of Doppler ultrasound in 

pregnancy 

There is no evidence of the dangers of Doppler 

ultrasound for the mother and the fetus. On the 

contrary, Doppler ultrasound can examine the 

function of the placenta, oxygenation and transfer of 

sufficient nutrients to the fetus, which is a very 

valuable method to evaluate the condition and health 

of the fetus.                          

Another reason why Doppler ultrasound is safe is 

that the ultrasound waves used in Doppler 

cardiography to listen to the fetal heartbeat are of 

low intensity and are safe as long as they are 

performed by trained and professional people. Is. It 

should be noted that 3D and 4D ultrasound, which is 

performed in specialized and subspecialized centers 

such as radiology and ultrasound centers, converts 

parts of 2D images into a 3D or 4D image, the 

intensity of which is the same as the intensity of a 

2D scan. Is. In these centers, they automatically 

reduce the intensity of the ultrasound beam when 

using Doppler sonography [27-29].  

However, four-dimensional ultrasound is not 

recommended in the first half of pregnancy. Because 

the fetus is very small and less active. 

 

Bones of the soles of the feet 

The sole of the foot is divided into three parts: back 

(ankle), middle (sole) and toes. The back part of the 

foot consists of 7 ankle bones. The talus is the 

highest bone of this set, which participates in the 

formation of the ankle joint with the tibia and fibula. 

The weight of the body is transferred from the tibia 

to the talus and from the talus to the calcaneus, 

which is located on the ground. There are three parts 

of the talus bone in the heel joint. 

 The upper-middle part of the talus is 

jointed with the middle ankle and the 

upper part of this bone with the distal end 

of the tibia [30]. 

 The lateral part of the talus is articulated 

with the lateral ankle of the fibula. 

 The lower part of the talus is jointed with 

the heel bone or calcaneus (the largest 

bone of the sole of the foot). 
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The cuboid bone forms a joint with the front end of 

the heel bone. There is a deep groove in the lower 

part of this bone for the passage of the muscle 

tendon. The talus bone articulates with the navicular 

or navicular bone in the front part. The boat bone 

forms a joint in the front part with three cuneiform 

bones (medial, medial and lateral). The upper part of 

these bones is wide and the lower part is narrow. The 

shape of these bones forms the curvature of the inner 

part of the foot. The lateral cuneiform and navicular 

bones form an articulation with the medial part of 

the cuboid bone. The sole of the foot is the end part 

of the lower limb that is placed on the ground [31]. 

The five long bones of the foot are located in front 

of the heel bones and behind the toe bones. We 

number these bones from the middle (inner) part of 

the foot. The first bone in the middle part is the 

shortest and the second bone is the longest. The 

proximal ends of these bones articulate with the 

cuboid or cuneiform bones.  

The lateral part of the fifth metatarsal bone is 

connected to the skeletal muscles of this part. The 

distal end of each of these five bones articulates with 

one of the toe bones. This part of the bones of the 

sole of the foot is on the ground and forms the 

protrusion of the front part of the sole of the foot. 

Fingers are made up of 14 toe bones or "Phalanges" 

with an arrangement similar to finger bones. We 

number the fingers apart from the thumb (hallux) (1 

to 5). The thumb consists of two proximal and distal 

bones, but each of the other four fingers consists of 

three proximal, middle, and distal bones. The 

interdigital joint is located between these bones. 

 

Lower limb joints 

Joints are parts of the human body skeleton that 

connect the ends of two bones together. The way the 

bones are placed in the joint determines the degree 

of movement of the organs. There are eleven joint 

groups between the bones of the lower limbs to help 

them move [32]. 

 

Side joint 

The ball joint (spherical or ball-bowl) of the side is 

formed between the pelvic cavity (acetobulum) and 

the head of the femur bone. This joint has limited 

movement but high resistance to pressure and 

connects the legs to both sides of the pelvis. The 

surface of the femur and the pelvic cavity in the joint 

area is covered with cartilaginous tissue. Two types 

of intra-capsular ligaments (femoral head ligaments) 

and extra-capsular ligaments (ilium-femur 

ligaments, pubic bone-femur and ischial bone-femur 

ligaments) increase the resistance of this joint to 

physical damage. The side joint is a ball joint. 

Bending (with the help of hamstrings, rectus 

femoris, seam and shoulder muscles), opening 

(tibialis major, semimembranous, semitendinosus 

and biceps femoris), moving the leg away from the 

body axis (tibialis major, triceps minor, piriformis 

and extensor muscle) Niam), bringing the leg closer 

to the body axis (with the help of the long, short and 

large, shoulder, and band adductor muscles), the 

external rotation of the thigh (with the help of the 

biceps femoris, serini major, piriformis with the help 

of the abductor muscles, gemelos or twin and 

quadriceps femur ), the internal rotation of the thigh 

(with the help of the extensor muscles of niam and 

the front of the middle and small pelvis) is six 

movements of the leg in the lateral joint [33]. 

 

Knee joint 

The synovial and hinge joint of the knee is formed 

between the distal end of the femur and the proximal 

end of the tibia. The main part of the movement of 

the bones in this joint is the opening and closing of 

the angle of the femur and tibia. But there is a small 

degree of rotation in the direction of the outer and 

inner parts of the foot in this joint. The knee joint 

consists of two femur-tibia and femur-patella joints, 

between the bones of which is hyaline cartilage. 

Opening the leg (with the help of the quadriceps 

tendon), bending the leg (with the help of the 

hamstring, band, suture and back of the knee 

muscles), external rotation (with the help of the 

biceps femora’s muscle) and internal rotation (with 

the help of the semimembranosus’, semitendino, 

band, sewing and back of the knee) are four 

movements of the leg in the knee joint. The knee 

joint consists of the femur-patella and femur-tibia 

joints [34]. 

The meniscus of the knee is a C-shaped cartilaginous 

tissue that is placed between the medial and lateral 

condyle of the tibia and fibula. This elastic tissue 

increases the resistance of the joint to physical 

blows. In addition to the meniscus, four sacks of 

joint fluid in the front and back of the knee joint 

prevent bone friction during movement and injury 

from physical blows. Ligaments are the third 

connective tissue in the place of eight body joints. 

There are three main ligaments in the knee joint. 

 Knee joint: This tendon is located next to the 

quadriceps tendon and connects to the tibial 

prominence. 

 Parallel ligaments: The tibial parallel ligament 

and the fibular parallel ligament are band 

ligaments on both sides of the knee joint, which 

play a role in facilitating the hinge movement of 

the knee. This ligament limits the inward and 

outward motion of the knee. 

 Tabular parallel ligament (internal): It is a 

banded and wide connective tissue that 

connects the medial condyle of the femur to the 

medial condyle of the tibia in the middle part. 

 Fibular parallel ligament (external): Dense, 

cord-like connective tissue narrower than the 

tibial ligament that connects the femoral 

epicondyle to the lateral surface of the fibular 

head [35-37]. 
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 Cruciate ligaments: The back and front 

cruciate ligaments intersect in the path of 

connecting the femur to the tibia. That is why 

they are called crucifixes [38-40]. 

 Anterior cruciate ligament: This ligament in 

the front of the knee connects the inside of the 

tibial condyle to the cavity inside the femoral 

condyle and prevents the tibia from moving on 

the femur (dislocation of the knee) [41-43]. 

 Dorsal cruciate ligament: This ligament 

behind the knee connects the inner part of the 

tibial condyle to the cavity inside the femoral 

condyle and prevents the tibial bone from 

moving on the femur (dislocation of the knee) 

[44-46]. 

 

Conclusion 

There are other types of Doppler sonography, which 

have different names according to their different 

uses. Among the terms of Doppler ultrasound are: 

Doppler Doppler ultrasound: In Doppler Doppler 

ultrasound, sound waves produce a clear image of 

the scan taken from the examined area. In this way, 

a computer software converts the waves reflected 

from the vessels into a graph.           This diagram 

helps the doctor to check and evaluate the speed of 

blood circulation and the direction of its flow.  

Power Doppler ultrasound: Power Doppler 

ultrasound is similar to color Doppler ultrasound, 

but with the difference that it has the ability to 

penetrate into the organs to check the blood 

circulation inside the organs more precisely. The 

result of this ultrasound is a color image that shows 

the direction and speed of blood circulation. 

Continuous wave Doppler ultrasound: This type 

of ultrasound, which is also called bedside Doppler 

ultrasound, is a method in which the specialist will 

hear the sound reflected from the continuous wave 

waves to find out the appropriateness of blood 

circulation or blockage and narrowing of the vessels. 

Bedside doppler sonography is used for immediate 

detection of blood vessel blockage in pregnant 

women and other patients. 
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