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ABSTRACT 

In the diagnosis of pregnancy in sheep, ultrasound has been gaining more and more ground among sheep 
farmers, due to its safety and practicality in quantifying the number of foetuses and assessing gestational age 
in order to improve the reproductive management of the flock. The objective is to determine the efficacy of 
transrectal ultrasonography in the accuracy of gestational diagnosis of sheep from Pampalca, Huanta, 
Ayacucho. A total of 60 Creole ewes were used, whose heat was synchronized with sponges impregnated with 
medroxyprogesterone acetate, removed after 12 days and 100 IU of eCG (Novormon) applied. On the same day, 
two males were incorporated into the group with marker devices, which made it possible to know exactly the 
day on which mating took place (day 0). The evolution of the ultrasound images was monitored from day 15 
to day 44 of gestation, on an interdaily basis, using a portable veterinary multifrequency ultrasound machine 
ESAOTE PIE MEDICAL and a 6.5 MHz multifrequency transducer transrecally, with the help of an ultrasound 
conducting gel. This gestational diagnosis used transrectal ultrasound, identifying the first and last day of 
visualization of eleven gestation characteristics between the 15th and 44th day of gestation. The earliest and 
latest identification of signs of gestation occurred between days 15 and 19 (16.42 ± 1.01) for intrauterine fluid, 
16 and 22 (18.68 ± 1.77) for the embryonic vesicle, 18 and 26 (21.65 ± 1.92) for embryos, 24 and 32 (27.15 ± 2.11) 
for the amniotic membrane, 20 and 29 (24.10 ± 2.25) for placentomas,  24 and 29 (26.22 ± 0.92) for heartbeat, 32 
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and 39 (35.28 ± 1.56) for the uterine horn, 30 and 37 (33.73 ± 1.55) for head and trunk differentiation, 34 and 39 
(36.43 ± 1.18) for limb outbreak, 30 and 38 (35.38 ± 2.28) for fetal movement and between days 39 and 44 (41.27 
± 1.02) for the eyeball;  concluding that the first signs of pregnancy can be identified from day 15 of gestation; 
however, it is prudent to diagnose pregnancy after day 24, when it is possible to visualize the heartbeat. 

KEYWORDS: Ovis Aries, Transrectal Ultrasonography, Gestational Diagnosis. 
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1. INTRODUCTION 

Sheep farming in the Peruvian highlands has 
intensified in recent years with the introduction of 
genetically superior animals, and genetic 
improvement is possible if the environment is 
improved to sustain it, becoming sustainable as long 
as the current technical support from research centers 
continues (Mirkena et al., 2023). This new orientation 
has changed the production model from being only a 
subsistence activity to becoming a technological 
activity dependent on the adoption of biotechniques 
that guarantee the genetic improvement of herds and 
allow obtaining a return on the capital invested, 
certainly the continuous development and 
application of technology for genetic improvement is 
a key element for the advancement of sheep 
production.  In every agricultural production unit, 
the livestock process is developed in two processes: 
it begins with the work carried out on the farms, 
carrying out the production of livestock to obtain live 
cattle; continuing with a second process, which is the 
Industrial (Vergara et al., 2023; Thorne et al., 2021). 

Pregnancy begins with the fertilization phase, 
which is the fusion of the male and female gametes, 
until the development of the membranes giving rise 
to the formation of the egg, which in turn undergoes 
a cell division, giving rise to the embryo (embryonic 
phase), between days 11 and 34 of gestation there is 
a rapid growth and differentiation of the main 
tissues,  organs and systems, establishing the external 
characteristics of the body; then continuing the fetal 
phase that lasts from day 35 of gestation until birth, 
in an average of 150 days, and is characterized by the 
growth and development of the fetus (Parraguez et 
al., 2022; Usuda et al., 2017; Sen et al., 2016). 
Gestational diagnosis by transrectal ultrasonography 
is a timely and efficient method for sheep production, 
since it allows adding value to the animal trade by 
defining the type of gestation, makes it possible to 
rationalize management actions, facilitates the 
implementation of correct feeding of pregnant 
wombs, as well as involves changes in management.  
but the benefits that can be achieved, in terms of 
productive and economic results, are sufficiently 
interesting for the producer, to assume the cost of 
incorporating this technology, being able to carry out 
multiple evaluations throughout the gestational 
period (Sandoval et al., 2022; Valasi et al., 2017; Crilly 
et al., 2017). 

Additional information on gestational age and the 
number of fetuses allows for better nutritional 
management of the herd in the peripartum period in 
order to prevent metabolic diseases such as toxemia 

of pregnancy (Roberts, 2022), being a non-invasive 
and highly accurate method in pregnancy diagnosis, 
alternatively offering the diagnosis of uterine 
anomalies; even when the date of mating is known, 
gestational ultrasound monitoring allows 
characterizing embryonic and fetal development, in 
addition to the counting and sexing of fetuses, but 
this ultrasound diagnosis of gestation is useful if 
performed early (Jones et al., 2016), due to 
advantages such as monitoring cyclicity in follicles, 
corpus luteum,  uterine involution, as various events 
can affect the normal development of the fetus and 
the viability of the offspring (Del Águila et al., 2021; 
Khedri et al., 2018). 

The main ultrasound images that characterize a 
pregnancy are the presence of intrauterine fluid, 
visualization of the bladder embryonic vesicle, 
detection of the embryo, visualization of the 
heartbeat, identification of the amniotic membrane, 
visualization of placentomas, differentiation of the 
head and trunk, identification of the germinal bud of 
the limbs, embryonic/fetal movement,  delimitation 
of fetal movement, delimitation of the umbilical cord 
and visualization of the eyeball (Barbagiani et al., 
2017); however, the strongest indicator of pregnancy 
is the visualization of the fetus with a heartbeat, there 
are also other indicators of pregnancy such as the 
development of placentomas and uterine fluid, the 
latter containing a large amount of nutrients, along 
with regulatory proteins, lipids and RNA remnants 
(Zhang et al., 2017; Hong et al., 2016); likewise, the 
fetal number can also be determined from the first 
half of gestation, which allows predicting the size of 
the litter (Jones & Reed, 2017); the quality of the 
image depends on factors such as the presence of 
body fat or gas accumulations, the skill of the 
operator and the size of the window available to 
examine an organ, for example the heart (Meinecke, 
2017). 

The sheep industry is mainly limited to poor small 
and marginal farmers who do not have cost-effective 
technological aids to diagnose pregnancy early in the 
field (Yadav et al., 2019). Sheep producers in Huanta, 
Ayacucho, lack technological advances that help 
them make efficient decisions for selection and 
reproduction, counting and sexing of fetuses, in such 
a way that the late diagnosis of pregnancy does not 
allow them to feed the mother adequately during 
most of the pregnancy, nor does it allow them to 
calculate the dates of delivery.  making it difficult to 
monitor females susceptible to pregnancy toxemia, 
during its last stage, without being able to monitor 
the abnormal growth of the fetus in a non-invasive 
way; therefore, there is inadequate gestational 
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management that has a negative impact on the health 
and development of animals (Dwyer et al., 2015); For 
this reason, the present study was carried out with 
the aim of determining the first precise signs of 
pregnancy in sheep, by means of transrectal 
ultrasound, to encourage the use of ultrasound by 
producers, doctors and researchers, in conditions of 
Huanta, Ayacucho, Peru. 

2. MATERIALS AND METHODS 

60 sheep of the Creole breed between two and six 
years old belonging to the community of Pampalca, 
located in the district of Uchuraccay, province of 
Huanta, department of Ayacucho, Peru, -
12.82413634972328, -74.1123177023261, of latitude 
and longitude, respectively, were used. The 
community adopted a semi-intensive system and the 
sheep were subjected to controlled natural mating. 
When they were in the pastures they had access to 
native pastures, as well as water and mineral salt ad 
libitum. In the pen, they were offered alfalfa (Medicago 
sativa) and barley hay (Hordeum vulgare); animal 
health assistance was also provided, applying to each 
sheep an injectable solution with vitamin A, D and E, 
at a rate of 1 ml with a concentration of 500 000, 75 
000 and 500 IU, respectively. Real-time ultrasounds 
were performed from July to December 2022, 
between the 15th and 25th days of gestation, every 24 
hours, between the 26th and 35th days, every 48 
hours, and every 72 hours between days 36 and 44, to 
visualize the following characteristics: intrauterine 
fluid, embryonic vesicle, embryo, amniotic 

membrane, placentomas, heartbeat,  uterine horn, 
differentiation of head and trunk, budding of limbs, 
fetal movement and eyeball. 

Ultrasound observations were made with an 
ESAOTE PIE MEDICAL portable veterinary 
multifrequency ultrasound machine, equipped with 
a 6.5 mhz multifrequency transducer via transrectal 
(Fig. 2), with the ultrasound conductive gel 
attachment to facilitate the introduction of the 
transducer and avoid air interference between the 
rectum and the probe. The images were saved with a 
digital camera. The RStudio software was used to 
systematize the mean, standard deviation and 
coefficient of variation of the data of the first 
visualizations of each characteristic evaluated; as 
well as the box and whiskers diagram (boxplot) was 
also used, which was constructed from five values: 
the minimum value, the first quartile, the median, the 
third quartile and the maximum value, in order to 
compare the proximity of other values of the other 
pregnancy characteristics. Minimal mild outliers and 
maximum mild outliers were searched, using the 
formulas Q1-1.5*IQR and Q3+1.5*IQR, respectively. 

3. RESULTS AND DISCUSSION 

Table 1 shows the average number of days of first 
viewing of the evaluated pregnancy characteristics 
and their standard deviation, as well as the first and 
last days of viewing with its corresponding 
coefficient of variation. Figure 1 shows the boxplot 
comparison in R on the ultrasound visualization of 
pregnancy characteristics in sheep from Pampalca. 

Table 1: Moment of the first ultrasound visualization of the characteristics of gestation in 60 sheep of the 
Creole breed, in Pampalca, Huanta, Ayacucho. 

Pregnancy characteristics Day of First Viewing   ± s Amplitude of variation (days) CV (%) 

Intrauterine fluid 16.42 ± 1.01 15-19 6,0 

Embryonic vesicle 18,68 ± 1,77 16-22 9,0 

Embryo 21,65 ± 1,92 18-26 9,0 

Amniotic membrane 27,15 ± 2,11 24-32 8,0 

Placentomas 24,10 ± 2,25 20-29 9,0 

Heartbeat 26,22 ± 0,92 24-29 4,0 

Uterine horn 35,28 ± 1,56 32-39 4,0 

Head and trunk differentiation 33,73 ± 1,55 30-37 5,0 

Limb Outbreak 36,43 ± 1,18 34-39 3,0 

Fetal movement 35,38 ± 2,28 30-38 6,0 

Eyeball 41.27 ± 1.02 39-44 2,0 

 

Intrauterine fluid 

It was visualized from days 15, 16, 17, 18 and 19 of 
gestation, in 15, 50, 15, 19 and 1% of the ewes 
examined, respectively; although there was one 
sheep that was detected on day 19, constituting an 
atypical data (outlier); similar to that indicated by 
Kusama et al. (2018) who indicate that intrauterine 
fluid can be diagnosed by transrectal ultrasound 

from day 17 of gestation. Its presence is usually the 
first sign of pregnancy (Bragança et al., 2016); 
however, it does not always occur in the form of 
vesicles, and can be confused with estrogenic phase 
fluid (Lone et al., 2016). 

Ultrasonographically, intrauterine fluid is 
anechoic (Rajashri et al., 2017). Fetal urine production 
plays a key role in amniotic fluid volume after 24 
weeks of gestation (Azarkish et al. (2022), as the latter 
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tends to increase as fetal urine increases (Barbagiani 
et al., 2017; Soni et al., 2016), so the bladder is often 
confused with the fluid-containing uterus, especially 
when it is filled with urine, although in the present 
study there was no possibility of this confusion, so 
the bladder served as an important reference point to 
observe and determine the parameters studied here. 
It is possible that the difference between the quality 
of the equipment and the access route helps to 
facilitate the differentiation between structures with 
similar characteristics, a fact that, in some situations, 
leads authors to diverge on the same characteristic. 

Embryonic vesicle 

It was visualized from days 16, 17, 18, 19, 20, 21 
and 22 of gestation, in 12, 13, 27, 20, 10, 8 and 10% of 
the ewes examined, respectively; similar to what was 
reported by (Paige et al., 2017) who visualized the 
embryonic vesicle with embryo inside it on day 17 of 
gestation in sheep of the Merino breed. 

Embryo 

The initial visualization of the embryo was 
already possible from days 18, 19, 20, 21, 22, 23, 24, 25 
and 26 of gestation, in 7, 8, 12, 8, 44, 8, 5, 3, 5% of the 
ewes examined, respectively; in agreement with 
Paige et al. (2017) who visualized the embryo on day 
19 of gestation in sheep of the Merino breed, and with 
Sandoval et al. (2022) who express that the 
observation of the embryo, which by the way is an 
echogenic structure, is possible around 20 days of 
gestation; these results are similar to other studies in 
which the visualization of the embryo was reported 
only on day 21 of gestation in sheep (Brzozowska et 
al., 2022). 

Amniotic membrane 

The detection of the amniotic membrane was 
possible from days 24, 25, 26, 27, 28, 29, 30, 31 and 32 
of gestation, in 10, 20, 12, 12, 19, 13, 10, 3 and 1% of 
the sheep examined, respectively, although there was 
one sheep that was detected on day 32, constituting 
an atypical data (outlier); coinciding with Sadi (2022) 
who indicates the visualization of the amniotic 
membrane from the day 25 of gestation, becoming 
clearer on day 39; in contrast to what was reported by 
(Paige et al., 2017) who visualized the amniotic 
membrane on day 29 of gestation in sheep of the 
Merino breed. Considering the data from the 
literature consulted, it is possible to comment that in 
some animals it was possible to identify the amniotic 
membrane early, possibly due to the quality of the 
equipment, since the dual-frequency transducer 
offers greater options for obtaining images. 

Placentomas 

The earliest identification of placentomas was 
possible from days 20, 21, 22, 23, 24, 25, 26, 27, 28 and 29 
of gestation, in 7, 13, 7, 8, 5, 42, 7, 5, 5, 1% of the ewes 
examined, respectively, (Fig. 3) although there was one 
sheep that was detected on day 29,  constituting an 
atypical data (outlier); it should be noted that the data 
obtained here are very early compared to other authors, 
since according to Sadi (2022), the earliest detection of 
placentoma by transrectal ultrasound can be visualized 
as a circular structure oriented towards the fetus on day 
34 of gestation in pregnant sheep of the Kurdish breed; 
these results are corroborated by Sandoval et al. (2022) 
who assert that the onset of the formation of 
placentomas can be detected after 30 days of gestation 
in the sheep. 

Heartbeat 

Heartbeats were visualized from days 24, 25, 26, 
27, 28, 29 of gestation, in 3, 5, 74, 7, 8 and 3 % of the 
ewes examined, respectively; agreeing with 
Sandoval et al. (2022) who state that, from 25 days of 
gestation, it is possible to see the heart beating, an 
unequivocal sign of vitality and viability; these 
results are similar to those reported by Quintela et al. 
(1999) who consider the heartbeat as the first certain 
characteristic of pregnancy, which is observable from 
day 23; although contrary to what was reported by 
Paige et al. (2017) who visualized the heartbeat on 
day 19 of gestation in sheep of the Merino breed. 

Uterine horn 

Dilation of the uterine horns began to be seen from 
days 32, 33, 34, 35, 36, 37, 38 and 39 of gestation, in 3, 
9, 10, 50, 6, 10, 9 and 3% of the ewes examined, 
respectively; however, it is necessary to take into 
consideration Quintela et al. (1999), who mention 
that this characteristic of pregnancy is not necessarily 
adequate as an indicator of the existence of 
pregnancy, since it can also be due to alterations that 
imply a concentration of fluid inside. 

Head and Trunk Differentiation 

The differentiation of the embryo into head and 
trunk was possible from days 30, 31, 32, 33, 34, 35, 36, 
and 37 of gestation, in 3, 7, 10, 12, 47, 8, 10, and 3% of 
the sheep examined, respectively, in contrast to what 
was observed by Sadi (2022) who claims to have 
visualized the fetus in the uterine lumen with an 
easily identifiable head.  ears and trunk adequate on 
examination on day 42 of gestation. 

Limb Outbreak 

With respect to the day of identification of the 
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forelimbs and hindlimbs, in this study the 
appearance of the limb outbreak was detected from 
days 34, 35, 36, 37, 38 and 39 of gestation, in 3, 7, 63, 
7, 10 and 10% of the ewes examined, respectively; in 
contrast to Sadi (2022) who mentions the first 
visualization of folded forelimbs on day 42 of 
gestation. 

Fetal Movement 

In this study, it was possible to verify embryonic 
movement from days 30, 31, 32, 33, 34, 35, 36, 37 and 
38 of gestation, in 5, 5, 5, 10, 8, 12, 43 and 7% of the 
ewes examined, respectively, in accordance with 
Roberts (2022), who states that this visualization is 
possible before 40 days of gestation in the ewe.  since 
the fetus enlarges to the point of exceeding the limits 

of the ultrasound screen, a fact that reinforces the 
opinion of Sandoval et al. (2022) who indicate that, in 
advanced pregnancies greater than 100 days, it is 
possible that, on transrectal ultrasound, the fetus is 
not seen, because it is outside the range of the 
ultrasound emitted by the transducer,  or, because it 
is covered by the placentomas. 

Eyeball 

The eyeball began to be seen from days 39, 40, 41, 
42, 43 and 44 of gestation, in 3, 5, 7, 7 and 7% of the 
ewes examined, respectively; The results of the 
present study coincide with Barreto et al. (2008) who 
state that the first visualization of the eyeball occurs 
from day 39 of gestation in 13.3% of the animals and 
day 43 in 8.3 of the sheep of the Santa Inés breed. 

 

IF: Intrauterine fluid 
EV: Embryonic vesicle 
E: Embryo 
P: Placentomas 
HB: Heart beat 
AM: Amniotic membrane 
UH:  Uterine horn 
DHT: Differentiation of head and 
trunk 
LB: Limb budding 
FM: Fetal movement 
EB:  Eye ball 

Fig. 1 

Fig. 3. On day 25 of 
pregnancy, placentomas were 
identified in 42% of the ewes 

examined. 

Fig. 2. Use of ESAOTE PIE 
MEDICAL portable veterinary 

multi-frequency ultrasound 
system, equipped with a 6.5 mhz 

multi-frequency transducer. 
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4. CONCLUSIONS 

Transrectal ultrasonography improves the 
accuracy of gestational diagnosis of sheep, 
optimizing the reproductive efficiency of sheep 
production; whereas, the early onset of gestation 
characteristics may be due to dietary factors, 
transducer frequency and access pathway, ease of 
operation, and operator practice. 

Certainly, the quality of the equipment and the 
review route are variables that can contribute to the 
diversity of results among authors; however, it is also 
necessary to take into account the breed and size of 

the animals that can determine a differentiated 
embryonic-fetal development. 

The precocity of transrectal ultrasonography 
makes it possible to diagnose pregnancy reliably 
from day 26.22 ± 0.92 when the heartbeat is 
visualized, with greater accuracy in 74% of the sheep 
examined 

The results obtained allow us to conclude that in 
the Creole sheep of Pampalca it is possible to identify 
the first signs of gestation from the 15th day of 
gestation; however, it is recommended to issue a 
diagnosis only from day 24 given the possibility of 
visualizing both the embryo and the heartbeat. 
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