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What is an ultrasound? 

An ultrasound scan is a medical test that uses high-frequency sound waves to capture 

live images from the inside of body. It’s also known as sonography. 

The technology is similar to that used by sonar and radar, which help the military 

detect planes and ships. An ultrasound allows your doctor to see problems with 

organs, vessels, and tissues without needing to make an incision. 

Unlike other imaging techniques, ultrasound uses no radiation. For this reason, it’s 

the preferred method for viewing a developing fetus during pregnancy. 

Ultrasound is safe, noninvasive, and does not use ionizing radiation. 

 

 

 

 

 

What is General Ultrasound Imaging? 

Ultrasound is safe and painless, and produces pictures of the inside of the body using 

sound waves. Ultrasound imaging, also called ultrasound scanning or sonography, 

involves the use of a small transducer (probe) and ultrasound gel placed directly on 

the skin. High-frequency sound waves are transmitted from the probe through the gel 

into the body. The transducer collects the sounds that bounce back and a computer 

then uses those sound waves to create an image. Because ultrasound images are 

captured in real-time, they can show the structure and movement of the body's 

internal organs, as well as blood flowing through blood vessels. 

The sonographer usually holds a transducer, a hand-held device, which is placed on 

the patient's skin. 

Ultrasound is sound that travels through soft tissue and fluids, but it bounces back, or 

echoes, off denser surfaces. This is how it creates an image. 

The term "ultrasound" refers to sound with a frequency that humans cannot hear. 

For diagnostic uses, the ultrasound is usually between 2 and 18 megahertz (MHz). 

Sonar (originally an acronym for SOund Navigation And Ranging) is a 

technique that uses sound propagateon (usually underwater, as in submarine 

navigation) to navigate, communicate with or detect objects on or under the 

surface of the water, such as other vessels. 

 

https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=234
http://www.nhs.uk/Conditions/Ultrasound-scan/Pages/Introduction.aspx
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3564184/
https://en.wikipedia.org/wiki/Acronym
https://en.wikipedia.org/wiki/Sound
https://en.wikipedia.org/wiki/Submarine_navigation
https://en.wikipedia.org/wiki/Submarine_navigation
https://en.wikipedia.org/wiki/Navigation
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Higher frequencies provide better quality images but are more readily absorbed by 

the skin and other tissue, so they cannot penetrate as deeply as lower frequencies. 

Lower frequencies penetrate deeper, but the image quality is inferior. 

Conventional ultrasound displays the images in thin, flat sections of the body. 

Advancements in ultrasound technology include three-dimensional (3-D) ultrasound 

that formats the sound wave data into 3-D images. 

 

 

 

 

 

 

 

 

 

What does the equipment look like? 

Ultrasound scanners consist of a console containing a computer and electronics, a 

video display screen and a transducer that is used to do the scanning. The transducer 

is a small hand-held device that resembles a microphone, attached to the scanner by a 

cord. Some exams may use different transducers (with different capabilities) during a 

single exam. The transducer sends out high-frequency sound waves (that the human 

ear cannot hear) into the body and then listens for the returning echoes from the 

tissues in the body. The principles are similar to sonar used by boats and submarines. 

The ultrasound image is immediately visible on a video display screen that looks like 

a computer or television monitor. The image is created based on the amplitude 

(loudness), frequency (pitch) and time it takes for the ultrasound signal to return from 

the area within the patient that is being examined to the transducer (the device placed 

on the patient's skin to send and receive the returning sound waves), as well as the 

type of body structure and composition of body tissue through which the sound 

https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=255
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travels. A small amount of gel is put on the skin to allow the sound waves to travel 

from the transducer to the examined area within the body and then back again. 

Ultrasound is an excellent modality for some areas of the body while other areas, 

especially air-filled lungs, are poorly suited for ultrasound. 

How does the procedure work? 

Ultrasound imaging is based on the same principles involved in the sonar used by 

bats, ships and fishermen. When a sound wave strikes an object, it bounces back, or 

echoes. By measuring these echo waves, it is possible to determine how far away the 

object is as well as the object's size, shape and consistency (whether the object is 

solid or filled with fluid). 

In medicine, ultrasound is used to detect changes in appearance, size or contour of 

organs, tissues, and vessels or to detect abnormal masses, such as tumors. 

In an ultrasound examination, a transducer both sends the sound waves into the body 

and receives the echoing waves. When the transducer is pressed against the skin, it 

directs small pulses of inaudible, high-frequency sound waves into the body. As the 

sound waves bounce off internal organs, fluids and tissues, the sensitive receiver in 

the transducer records tiny changes in the sound's pitch and direction. These signature 

waves are instantly measured and displayed by a computer, which in turn creates a 

real-time picture on the monitor. One or more frames of the moving pictures are 

typically captured as still images. Short video loops of the images may also be saved.  

Doppler ultrasound, a special application of ultrasound, measures the direction and 

speed of blood cells as they move through vessels. The movement of blood cells 

causes a change in pitch of the reflected sound waves (called the Doppler effect). A 

computer collects and processes the sounds and creates graphs or color pictures that 

represent the flow of blood through the blood vessels. 

 

 

 

 

https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=255
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What are the benefits vs. risks? 

Benefits 

 Most ultrasound scanning is noninvasive (no needles or injections). 

 Occasionally, an ultrasound exam may be temporarily uncomfortable, but it 

should not be painful. 

 Ultrasound is widely available, easy-to-use and less expensive than other 

imaging methods. 

 Ultrasound imaging is extremely safe and does not use any ionizing radiation. 

 Ultrasound scanning gives a clear picture of soft tissues that do not show up 

well on x-ray images. 

 Ultrasound is the preferred imaging modality for the diagnosis and monitoring 

of pregnant women and their unborn babies. 

 Ultrasound provides real-time imaging, making it a good tool for 

guiding minimally invasive procedures such as needle biopsies and fluid 

aspiration. 

Risks 

 For standard diagnostic ultrasound, there are no known harmful effects on 

humans. 

What are the limitations of General Ultrasound Imaging? 

Ultrasound waves are disrupted by air or gas; therefore ultrasound is not an ideal 

imaging technique for air-filled bowel or organs obscured by the bowel.  

Large patients are more difficult to image by ultrasound because greater amounts of 

tissue attenuate (weaken) the sound waves as they pass deeper into the body and need 

to be returned to the transducer for analysis. 

Ultrasound has difficulty penetrating bone and, therefore, can only see the outer 

surface of bony structures and not what lies within (except in infants who have more 

cartilage in their skeletons than older children or adults).  

 

 

https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=11
https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=649
https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=172
https://www.radiologyinfo.org/en/glossary/glossary.cfm?gid=92
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Ultrasound in bovine 

In bovine practice, ultrasonography has become an important diagnostic tool for 

evaluating the female reproductive system. With the help of ultrasound technology, it 

is possible to view the entire reproductive system in a non-invasive manner.  

The user needs to master the physical principles of ultrasonography in order to 

perform a worthwhile examination with the instrument. The quality of the images 

depends above all on the user's understanding of the interactions between the 

ultrasound wave and the organ tissue, as well as proper use of the instrument's 

controls. 

 The goals of this presentation are to help understand some basic principles of 

ultrasonography, to present its principal uses in bovine reproduction, and the 

economic benefits of early pregnancy diagnosis. 

https://www.youtube.com/watch?v=QPt04WA9Ixg 

BASIC PRINCIPLES, PROBE INDICATIONS AND TERMINOLOGY 

General description of the images:  

It is important to realize that the image on the ultrasound screen represents a 

fine section of an organ, grossly resembling a weakly-magnified histological cut. The 

probe therefore simulates the passage of a knife, slicing through an organ tissue from 

top to bottom. Ultrasonography thus presents a flattened two-dimensional image of a 

finely-cut section of tissue; whereas radiography is a two-dimensional superimposed 

view of the entire thickness of an animal or of a limb under observation.  

Probe characteristics and resolutions:  

The probe is the most fragile component of the ultrasound apparatus. In the 

veterinary market, usual probes have a frequency of 3.5, 5.0 or 7.5 MHz. The ability 

of the instrument to distinguish between two structures located very close together 

along the axis of the ultrasound beam is called its axial resolution (Figure 1). The 

axial resolution is best when the groups of waves emitted have a short wavelength. 

Since the number of cycles in each group of waves is set according to instrument 
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design, the only way to shorten their length is to use a probe with a higher frequency. 

For example,  

the group of waves produced by a 7.5 MHz probe will be shorter than one produced 

by a 3.5 MHz probe and will provide better axial resolution. 

 

Figure 1. Axial and lateral resolutions of the linear probe 

 

There are two types of probes: linear and sectorial (Figure 2).  

In theriogenology, linear probes are preferred for trans-rectal ultrasound 

examinations of the ovaries and uterus. This probe has a set row of crystals that are 

selected electronically to form a rectangular image. The linear probe provides good 

resolution for tissues located close to the probe. Sectorial probes have one or several 

crystals whose position produces a beam in the shape of a pie slice. The advantage of 

the sectorial probe is that it doesn't require a large surface of contact, and it scans a 

greater overall surface. The disadvantage is that the visual field and the lateral 

resolution (i.e. the ability of a system to differentiate between two adjacent 

structures) are more restricted close to the probe. The sectorial probe is ideal for 

viewing the small ruminant fetus by transabdominal ultrasound imaging and for 

ultrasound-guided transvaginal aspiration of bovine follicles. 
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The details contained in an ultrasound image (resolution) as well asthe depth of the 

tissue observed depend on the frequency and the focalization of the scanning beam. 

With a lower frequency, tissue penetration will be deep, but the resolution will be 

lower. A higher frequency enables better resolution, but beam attenuation willbe 

greater and it will not penetrate the tissue as deeply. Table I summarizes the 

indications of the different types of probes used in bovine theriogenology. 

 

 

Terminology and interpretation of images:  

The description of ultrasound images is based on an evaluation of the shape, contour, 

size, and position of the structure being studied, as well as its echogenicity, which 

depends on the amplitude of the echoes received. An echogenic structure reflects the 

majority of soundwaves back to the probe and thus appears from white to different 

shades of grey on the screen. An anechogenic structure does not produce echoes; 

instead, it transmits the waves on to more deeply situated tissues. An example of an 

anechogenic structure is follicular fluid, which appears black on the screen. The 
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terms hypoechogenic and hyperechogenic indicate respectively a decrease and an 

increase in relative echogenicity in comparison with the surrounding tissue, whereas 

the term isoechogenic is used to describe similar echogenicity with the surrounding 

tissue. 

 

 

 

PRACTICAL APPLICATIONS OF ULTRASONOGRAPHY IN BOVINE  

REPRODUCTION  

https://www.youtube.com/watch?v=-pWJ-qjsPpM&pbjreload=10 

3.1  Ovarian and uterus evaluations:  

Since the advent of bovine ovarian ultrasound in 1984, enormous progress has been 

made in our understanding of folliculogenesis and the development of the bovine 

corpus luteum.  

In cows, we can find follicles larger than 1 mm throughout the estrous cycle. It starts 

with the growth of a cohort of many follicles, known as a follicular wave, which 

includes a follicle that will pursue its growth and will be called dominant while the 

other follicles of the cohort will regress by atresia.  
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The most frequently encountered pathological conditions of the ovaries in bovine 

practice are follicular and luteal cysts. Using ultrasound, the clinician can 

differentiate between these two types of cysts and apply the appropriate treatment.  

An ovary is usually considered cystic when it contains a hollow structure greater than 

25 mm that persists for more than 10 days.  

A follicular cyst can be differentiated from a luteal cyst by its thin wall and uniformly 

anechogenic follicular fluid.  

The two most frequently observed uterine pathologies in ultrasound diagnosis are, by 

decreasing order of prevalence, the metritis complex (pyometra-pyometritis-

endometritis) and mucometra.  

In the case of endometritis-pyometritis, the contents of the uterus may  vary in 

appearance as anechogenic fluid in black, to the presence of echogenic material 

floating in a black background, to a purulent exudate that is echogenic in appearance 

and similar to the surrounding tissue, or isoechogenic (Stroud, 1994).  

3.2  Early pregnancy diagnosis, diagnostic tool characteristics and embryonic 

death  

3.2.1  When should you start performing early pregnancy diagnosis?  

Ultrasonography is less traumatic and more precise than transrectal palpation 

for diagnosing pregnancy in dairy cows before day 35; it also allows us to decrease 

the risk of embryonic death. For the bovine practitioner whose activities are not 

strictly limited to reproduction and who wants to offer early pregnancy detection, 

ultrasound is a reliable and easy-to-use tool for preventive herd health visits.  

3.2.2  How good is this diagnostic method for early pregnancy diagnosis?  

In general, ultrasound diagnosis of pregnancy can be made as early as day 25 after 

insemination. An evaluation of this diagnostic method has demonstrated excellent 

sensitivity (detection of pregnancy when the animal is truly gravid): greater than 95% 

at day 26 post-insemination.  
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Using ultrasonography from day 28 of pregnancy allows us to obtain a predictive 

value of 95% for a negativetest. This value rises to 98 and 100% if the pregnancy 

diagnosis is performed respectively after day 30 and day 31 post insemination.  

Theoretically, the further advanced the pregnancy, the more space the amniotic 

vesicle and the embryo will occupy within the uterus, and the easier they will be to 

visualize.  

In bovine reproduction, where it is important to evaluate ovarian and uterine 

structures in detail, we prefer to use linear probes that produce frequencies of 5 to 7.5 

MHz; these give a better resolution compared to probes with lower frequencies.  

3.2.4  What are the signs of the embryo’s viability?  

During the exam to confirm pregnancy, it is also important to evaluate the 

embryo's viability by paying particular attention to the fetal heartbeat. It is generally 

visible at the center of the embryo starting at day 25 of pregnancy, appearing as a 

twinkling light with a frequency that varies between 140 and 160 beats per minute 

(Kastelic et al.1988).  

Another important sign of normal embryonic development is the appearance of 

the umbilical cord between the uterus and the embryo between days 40 and 45 of 

pregnancy.  

Starting on day 45, we may also observe the first movements of the fetus 

(Kastelic et al.1988).  

Finally, the presence of a homogeneous, anechogenic liquid in sufficient 

quantities within the amnios is another way of confirming that viable fetal 

development is progressing normally. When the presence of many echogenic 

particles are noted within the uterine liquid, the veterinarian should question the 

viability of the embryo and wonder if embryonic death has occurred.  

At this time, it is important to review the various signs of embryonic vitality, 

such as the heartbeat, fetal movement as well as its length in relation to the stage of 

pregnancy.  
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The presence of a large amount of debris within the amnionic fluid is generally 

the result of embryonic degeneration.  

5.  EARLY PREGNANCY DIAGNOSIS: IMAGES, TRICKS AND TRAPS  

Early pregnancy diagnosis using ultrasonography shows the uterine lumen containing 

a variable amount of anechogenic liquid produced by the embryo. The amount of 

liquid depends largely on the stage of pregnancy and the relative size of the uterus.  

To avoid diagnostic errors, we strongly recommend that practitioners do not 

initiate pregnancy exams with ultrasound before day 27 post-insemination.  

A 25 day, bovine embryo measures approximately one centimeter (0.4 inches) 

in length, with a relatively straight shape that modifies gradually into a C-shape by 

approximately day 30 post insemination. 

Starting at day 30, the amount of liquid is generally sufficient to distend the 

folds and move the embryo towards the center of the anechogenic zone of 

accumulated liquid within the uterus. As well, it is now possible to detect an 

echogenic band (specular reflection) around the embryo. The specular reflection of 

this membrane represents the amnion; it is especially evident between days 30 and 60 

of pregnancy (Figure 3).  

Placentomes of 0.5 cm (0.2 inches) in length may be visible beginning on day 

35 and are located close to the embryo. At around day 60, the placentomes measure 2 

cm (0.8 inches) and can be found on a large surface of the gravid uterine horn. 

Starting on day 40, we can easily visualize the forelimb and hind buds. 
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The embryo's age may be determined by plotting its length on a quadratic 

growth curve. The fetus growth is more rapid after day 50 of pregnancy than at any 

preceding period (Kastelic et al.1988). Many ultrasound equipments come with a 

feature that enables the veterinarian to measure the length of the embryo and to 

estimate its age. The distance between the top of the head and the rump of the fetus 

(crown-rump length, or CRL) is the most frequently used measurement in 

determining the age of the embryo. For example, a 30 to 35-day-old embryo 

measures between 1 and 1.5 cm; an embryo of 40 days measures between 2 and 2.5 

cm (Figure 3); a 50-day-old fetus is approximately 4 cm in length and a 60-day-old 

fetus is 8 cm.  

6. FOETAL SEXING  

The ultrasound diagnosis of the foetal sexing involves three steps:  

•  locating and identifying the fetus(es),  

•  verifying fetal viability,  

•  determining fetal sex.  

The practitioner must first locate the fetus in the gravid uterus. With a complete 

examination of the two uterine horns the user will be able to determine the number of 

fetuses present. During manipulation, the aspect of the amniotic liquid and the 

presence of a fetal heartbeat should be carefully observed to certify viability.  

6.4  When to do fetal sexing?  

This ultrasound fetal sexing examination can take place between days58 and 

100 of pregnancy, but the ideal window of opportunity is between days60 and 70. 

7.  PRESENCE OF MULTIPLE FETUSES  

Detection of multiple fetuses is generally performed by the veterinarian at the 

same time as sexing the fetus, after day 57 of pregnancy (Stroud, 1994). With the 

advent of the embryo transfer technique, it has become possible to implant two 

embryos in a recipient. Given this situation, it is important to be able to determine the 

probability of twinning (Stroud, 1994). If the presence of twins is confirmed before 
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day 55 of pregnancy, itis then important to do another ultrasound exam after day 60 

to determine the sex of the fetuses and adopt a course of action according to the 

results.  

If the fetuses are male and female, the client will then have the opportunity to choose 

whether to maintain the pregnancy and run the risk of obtaining a freemartin heifer or 

to abort the cow.  

8. FETAL ANOMALIES  

During the ultrasound examination for pregnancy, and especially when determining 

the sex of the fetus, it is very important to ensure that the fetus is viable and its 

appearance is normal. Although the following defects are rare, it is important to be 

able to recognize them: siamese twins; schistosomus reflexus; amorphous globosus. 

Finally, certain acquired or congenital defects may be noted during the ultrasound 

exam in an older foetus. Among these, it is worthwhile to mention hydrocephalus, 

fetal ascites and pericardial effusion. These conditions have a very poor prognosis for 

fetal survival. Before proposing the termination of the pregnancy on the cows 

presenting these anomalies, it is essential for the veterinarian to do a careful 

ultrasonographic examination using more than one view and to repeat the scanning 

more than once to confirm his definitive diagnosis. 
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Ultrasound in sheep and goat 

B-mode ultrasonic scanning is  an  accurate,  rapid,  safe  and  practical  means  

of  diagnosing  pregnancy  and determining  fetal  numbers. It produces a moving 

image of the  uterus,  fetal  fluids,  fetus,  fetal  heart  beat  and  placentomes.   

For optimal image visibility, examinations should be performed away from 

direct sun light.  

The scanning is performed on the standing ewe and doe. Trans abdominal 

scanning should be ideally performed between 40 to 75 days of gestation.  

In ewes, real time ultrasound systems used  trans  abdominally  are   reliable  in  

determining pregnancy  and  fetal  numbers  from  50 days after breeding.  

However, diagnosis of pregnancy  would  be  accurate  on  days  25-30  by  

trans  rectal  approach .  

Pregnancy  is  confirmed  by  imaging  uterine  fluid,  by presence  of  

placentomes  or  by identification  of  one  or  more  fetuses.  

Placentomes appear like echogenic densities in the uterine wall and are 

routinely found by 26-28 days post-breeding. Between 45 and 90 days of gestation is 

the optimal time for counting fetal numbers.   

Various uterine pathological conditions such as hydrometra, pyometra and fetal 

mummification can be distinguished from pregnancy by real time ultrasonics. 

Presence of a dense, hyperechoic image with no fluid indicates fetal 

mummification. 

By measuring width of the fetal skull, fetal age in ewe and doe can also be 

determined by the use of real time ultrasonics at 40-100 days of gestation.  

Experienced person can expect an accurate diagnosis of 91-100%. Rare  false  

positives  may  be  due  to early  embryonic  death  or  unobserved abortion or 

sometimes misinterpreting the urinary bladder as the uterus.   

Failure to image the tract early in gestation or inexperienced operator may 

result in false negatives.  
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Real time ultrasonography can also be helpful in diagnosing diseases of the 

reproductive tract in addition to assess fetal viability, numbers, and age. 

Recommendations for diagnosis of pregnancy by ultrasonography:  

Made following recommendations for pregnancy diagnosis using 

ultrasonography:  

•  Withheld  feed  and  water  for  12  h  prior  to  diagnosis.  Avoid unnecessary 

rectal scanning unless early diagnosis is essential, where it is better to use 5 MHz 

probe from day 25.  

• 5 MHz head should be placed high in the fleece less groin, close to the udder for 

trans abdominal scanning.  

• Does vs ewes early diagnosis: Does are less cooperative than ewes when rectal 

probes are inserted. Trans abdominal diagnosis is easy and accurate when using a 5 

MHz probe in the standing doe at days 25-30.  

• Advanced pregnancy diagnosis and fetal monitoring is recommended with a 3 MHz  

probe on the clipped ventral abdomen. 

 


