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Summary: Ultrasonography is a technique commonly used in veterinary reproduction in species including goats. Pregnancy in 
goats can be detected as early as the 16th day post-breeding via transrectal way. However, because of the early embryonic losses, 
it is recommended to delay the transrectal examination until days 32-34 of gestation.  Transabdominal (TA) ultrasonography for 
pregnancy diagnosis in goats can be preferred from the second trimester on because after this period the gravid uterus starts to 
descend into the cranio-ventral direction. The transrectal (TR) ultrasonography in this period becomes inadequate to distinguish 
the parts of the foetus. But it can still detect the pregnancy. By using the TA ultrasonography with 3.5mHz, fluid filled vesicles were 
observed approximately from 25 day onwards in goats. Transvaginal ultrasound scanning can be an early pregnancy diagnosis 
in goats approximately 7 weeks post mating. In conclusion, the TR can be considered superior to TA in small ruminants to detect 
the pregnancy as it leads 4-5 days earlier diagnosis in the TR way than the TA way. Pregnancy can be detected, using the TR 
ultrasonography after second trimester; but, as the gravid uterus descends cranio-ventral direction, it is difficult to distinguish the 
parts of the foetus. In this review, the ways of ultrasonography for pregnancy determination in goats were discussed.  

Key Words: Goat, pregnancy determination, ultrasonography

Keçilerde Ultrasonografi ile Gebelik Teşhisi

Özet: Ultrasonografi veteriner reprodüksiyonunda keçileri de içeren türlerde sıklıkla kullanılan bir tekniktir. Transrektal yolla 
keçilerde gebelik çiftleşmeden sonra en erken 16.günde saptanabilir. Ama keçilerde erken embriyonik ölümlerden transrektal 
muayene için dolayı gebeliğin 32-34. günlerine kadar beklenilmesi önerilir. Keçilerde transabdominal ultrasonografi (TA) ile gebelik 
teşhisi gebeliğin 2. yarısından sonra tercih edilebilir çünkü bu dönemden sonra gebe uterus kranio-ventrale doğru inmeye başlar 
ve transrektal ultrasonografi bu dönemde yavru kısımlarının ayırt edilmesinde yetersiz kalırken gebelik yine bu yolla da teşhis 
edilebilir. Keçilerde 3.5 mHz TA ultrasonografi ile içi sıvı dolu keseler yaklaşık 25 gün ve sonrasında rahatlıkla gözlemlenmiştir. 
Transvaginal ultrasonografi taraması keçilerde çiftleşme sonrasında yaklaşık 7.haftada erken gebeliğin teşhisine izin verebilir. 
Sonuç olarak, TR, TA’ya göre gebeliği 4-5 gün önceden teşhis etmeye izin verdiği için daha iyi olarak düşünülebilir. Gebelik, 
TR muayenesinde de teşhis edilebilir fakat gebe uterus kranio-ventrale indiğinden fötusun kısımlarının ayırt edilmesi güçtür. Bu 
derlemede, keçilerde gebeliğin saptanmasında ultrasonografinin yolları tartışıldı. 

Anahtar Kelimeler: Gebelik teşhisi, keçi, ultrasonografi

(13). Inability to detect early pregnancy can result in 
economic losses in milk and offspring production due 
to longer kidding intervals. Ultrasonography has been 
used in small ruminants to detect pregnancy. The 
Doppler system (42) based on the fetal circulation 
or fetal movements and A mode system (44) which 
detects tissue interfaces with different acoustic 
impedance can detect pregnancy during the second 
half of the gestation accurately.

Real-time (B-mode) ultrasonography has been 
available since the early 1980s. It is rapid, safe 
and practical to diagnose pregnancy in livestock. 
Improvement in small ruminants’ ultrasonography 
techniques for detection of pregnancy is the priority 
for accurately managing reproduction. The present 
paper was aimed to review the best way for pregnancy 
diagnosis in goats by ultrasonography.
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Introduction

Pregnancy in a goat herd would require the farmer 
to consider some special animal expenses like feed, 
labour and labour management because pregnant 
animals may require special feed supplementation, 
extra care and special areas to shelter. Thus, with 
the special feed supplemantation, mortality due to 
metabolic diseases like pregnancy toxemia incidence 
can decrease (16).

Considerably, costs associated with diseases can be 
reduced. Moreover, pregnancy detection aids culling 
or rebreeding of barren does and provides a valuable 
tool for controlled breeding programs. In addition, the 
exact information about the stage of gestation could 
be effective on drying off the lactating animals for 
adequate period and to monitor females near birth 
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Figure 1. Foetus of a Saanen goat during pregnancy 
(A) (Enginler 2013). Placentome during pregnancy in 
a Saanen goat (B) (Enginler 2013). Foetal biparietal 
diameter in a Saanen goat foetus during gestation (C) 
(Enginler 2013). Postpartum uterine involution in a 
Saanen goat (D) (Enginler 2013).

Ultrasonography 

Ultrasound is defined as any sound frequency above 
the human ear range greater than 20,000 Hz. Sound 
waves in ultrasound devices are produced from the 
vibration of special crystals named “piezoelectric 
crystals” located in an ultrasound transducer. Vibration 
of these crystals was formed with the electric current 
pulses. A proportion of the sound waves reflected 
back to the probe is converted to electric current and 
leads to display an echo on the ultrasound screen. 
The transducer acts like both sender and receiver of 
the echoes.

These echoes shade like the tones of gray on the 
screen (31). Yet, ultrasound is a preferable tool 
as it is simple, reliable and invasive technique in 
small ruminants. Early pregnancy and embryo 
determination by ultrasonography in goats can be 
distinguished as echogenic areas in anechogenic 
regions.  Besides, foetal vesicles, foetus, foetal organs 
and foetal movements, skull, foetal bones, ribs can 
be seen in advanced pregnancy (8). Ultrasonography 
can be applied via transrectally, transabdominally 
(trancutaneously) and transvaginally in goats. Linear, 
sector and convex probes can be used during 
ultrasonography with the frequency of 3.5-5-7.5 mHz 
as probe options in small ruminants. 

1)A-mode Ultrasonic Techniques

Ultrasound waves are reflected between different 
tissues to the transducers which converts the 
electrical energy in the form of audible or visual 
signals and sounds from tissues are shown as vertical 
deviations on a baseline on the screen (7, 23). Units 
with an oscilloscope display reflections as peaks or 
blips on the screen (11). These units are sensitive at a 
depth of 10 to 20 cm. The transducer can be placed in 
front of the udder while animal is at standing position 
(23). A-mode ultrasound has been reported to be 
reliable from 50 to 120 days of gestation in sheep and 
goats (43,44). Although A-mode is a quick, practical 
technique, it is not possible to evaluate the foetal 
number or viability with A-mode ultrasonography 
(15). Non-pregnancy is considered when the peaks 
are present only in the left half of the screen. When 
fluid-filled structure is observed, peaks can be able 
to visualise on the right half of the screen too (11). 
Accuracy was detected in a study (11) as 80-85% 
between 60-120 days of gestation.

2)TM mode Ultrasonic Techniques

In this technique, horizontal scans are continuously 
analyzed with respect to time on a screen in which 
data can be obtained with an A-mode unit. Mobile 
structures can be displayed as oblique lines (graphs) 
and immobile structures can be displayed as direct 
lines on the screen (7). This tool includes an A-mode 
unit which is completed with an electronic system 
which allows to scan by time.  During scanning, 
obtained images can be seen as a photo or can be 
printed on a paper strip in the form of perpetual motion 
type electrocardiography. The TM-mode recently has 
been used in cardiology, it can also be useful to obtain 
heart activities and to observe of the fetal movements 
in obstetrical ecography (7). 

3)Real-Time B-mode Ultrasonic Techniques 

Real-time B mode ultrasonography was developed 
in Australia. In this method, the lines in A-mode can 
be displayed as points. The brightness of the points 
shows the severity of reflected sounds. Topographic 
acoustic cross section of the area can be obtained 
when the transducer was moved at intended plans 
(23). It produces two dimensional moving images 
of the uterus, foetal fluids, foetus, foetal heart 
beat and placentomes on the screen which can be 
photographed by a camera (7,23). Real-time B mode 
ultrasonography allows effective diagnosis, especially 
in obstetrics and gynaecology (12,34).   

a)Transrectal Ultrasonography: The goat’s rectum 
can be manually emptied before the examination 
and ultrasonic coupling gel can be applied to the 
transducer face covered with a lubricated plastic 
sleeve before its introduction into the rectum. The 
transducer is then progressed cranially along the 
rectal floor to overlie the repoductive tract. Similar to 
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this transrectal technique, Gürbulak et al. (19) have 
used the extention rod with prob to detect postpartum 
uterine involution in Tuj Breed sheep. The transducer 
face must be pressed firmly against the rectal mucosa 
in order to facilitate the visualisation of the gestational 
sac properly. A straw bale can be located under the 
animal or abdomen can be pushed upwards manually 
to allow the foetus seen on the equipment’s monitor. 
Santiago-Moreno et al. (38,39) have reported the 
earliest pregnancy period as 16th day of the gestation 
in goats via transrectal way. Singh et al. (41) have 
used 5mHz B-mode transrectal transducer for early 
pregnancy diagnosis and their accuracy was detected 
as 66% (4/6) from 17 to 19th days;  83% (5/6) from 
21 to 23th days and 100% (6/6) from 24 to 26th days, 
respectively.  

Amer (3) reported a small non-echogenic vesicle 
about 1 cm in diameter in the uterine lumen from 
19.5±0.3 day onwards and the foetal heart beat was 
distinguished on day 22.9±0.7 by the same author 
using 6 mHz TR ultrasonography. Padilla-Rivas et al. 
(32) have reported that they predicted the pregnancy 
from day 21.9 onwards, using 7.5mHz linear array 
transducer transrectally in Boer goats. Four days later 
on day 26 the foetal heart beat was recognizable. 
Baronet and Vaillancourt (8) have reported that 
pregnancy could be diagnosed at the 20-30th gestation 
day by TR ultrasonography. Besides, Arthur et al. (6) 
have reported accurate detection of pregnancy after 
the 25th day of gestation transrectally in goats. In the 
TR ultrasonography, 3.5-5-7.5mHz transducers can 
be used properly and in early pregnancy detection, 
7.5mHz transducer can be preferred. Gonzales-
Bulnes et al. (18) recommended not to perform 
ultrasonography until the 32-34th days of gestation 
because of the early embryonic losses in goats. 
Garcia et al. (17) reported the accurate fetal number 
detection as the 45-50th gestational day. Placentomes 
can be detected by the TR ultrasonography, using a 
5mHz linear probe between days 28 to 30 of gestation. 
They firstly appear as small echogenic areas on the 
surface of the endometrium, later as the gestational 
age increases the placentomes appear as cup-
shaped, hyperechogenic structures with the concave 
surfaces (8-10,21). Authors (8,10,20,27,35,37) have 
reported that 3-5mHz transducers could be used to 
detect pregnancy in goats for either the TA and the TR 
ultrasonography. Some fluid filled compartments can 
be an evidence for pregnancy that can be observed 
a few days earlier by the TR ultrasonography than 
the TA ultrasonography (24). Hesselink and Taverne 
(22) have reported that foetus could not be observed 
using the TR ultrasonography in goats at day 30 of 
the gestation. Doize et al. (13) have reported that 
one main advantage of the TR approach in small 
ruminants was that no other special transducer was 
needed, a regular linear transducer could be used for 

examination. 

b)Transabdominal Ultrasonography: Transabdominal 
ultrasonography can be preferred from the second 
trimester (>50 days) for pregnancy diagnosis in goats 
because after this period the gravid uterus started 
to descend into the cranio-ventral direction and TR 
ultrasonography becomes inadequate in this period 
(15). The TA ultrasonography can be used on animals 
when they are in standing position or layed on their 
backs (dorsal recumbency) and well restrained. Area 
of scanning can be chosen as ventral abdominal wall 
just in front of the udder and may be necessary to 
be hair-shaved before the examination. Sufficient 
ultrasonic gel can be applied to the ventral abdomen 
to improve the image quality. In a study by Amer (4), 
the TA ultrasonography with a 3.5-5mHz sector-array 
transducer was used for early pregnancy detection 
in goats. Amer (3) has reported that with 3.5mHz 
TA ultrasonography, fluid filled vesicles were reliably 
spotted from 24.7±0.4 day onwards and fetal heart 
beats were first identified as late as 27.0±0.6 date of 
gestation. Padilla-Rivas et al. (32) have reported that 
they predicted the pregnancy from day 26.4 onwards, 
using 3.5mHz linear array transducer transabdominally 
in Boer goats, and the foetal heart beat was firstly 
observed on day 33.1 in their study. Buckrell (10) has 
reported that pregnancy could be diagnosed between 
the 25-30th gestation days transabdominally from 
inguinal region in Saanen goats. Küplülü et al. (26) 
have used 5mHz B-mode real time ultrasonography 
transabdominally in their study between the 15th and 
the 38th gestation days in Saanen goats and they found 
that the 25th gestation day is the most accurate period 
for pregnancy diagnosis transabdominally. They also 
found that early periods (the 15, 19 and 20th gestation 
days) were inaccurate for pregnancy diagnosis 
transabdominally because the uterus was still located 
in the pelvic canal. Enginler et al. (14) reported that 
transabdominal ultrasonography was more difficult 
to perform than transrectal ultrasonography when 
used to detect the biparietal diameter and fetal sex on 
weekly examinations from the 10th to the 14th weeks 
of gestation in Saanen goat foetuses. 

c)Transvaginal Ultrasonography: Transvaginal probe 
is not often a preferable tool in field conditions as it 
is expensive. As it is well known, transvaginal probe 
can also be used in large animals for ovum pick-
up procedures. Koker et al. (25) have preferred 
transvaginal ultrasonography because of the risk 
of haemorrhage and luminal wall injury during 
TR ultrasonography in Saanen goats’ pregnancy 
detection. B-mode real time scanner attached to an 
annular array sector of 5-7.5 mHz multi-frequency 
transvaginal probe to predict the pregnancy in 
Saanen goats have reported by them. Transvaginal 
examinations were performed with the animal in the 
normal standing position, with gel lubricated probe 
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covered by a disposable sheath and cleaned with a 
chlorhexidine solution prior each examination. They 
have introduced the probe into the vagina firstly at a 
45 degree angle upward and then forward straight 
cranially. Pregnancy could be diagnosed when the 
gestational sac was observed as a circular or an 
elongated anechoic structure (≥ 2cm in diameter) 
within the uterine cavity which was lining cranial to 
the urinary bladder. They found that transvaginal 
ultrasound scanning can diagnose early pregnancy 
in Saanen goats 7 week post mating. Aria et al. (5) 
have reported that transvaginal ultrasonography is 
easier than TA ultrasonography. They have found 
transvaginal ultrasonography was hygenic and safer 
than transrectal technique in small ruminants in their 
study conducted on 48 Massese sheep and on 3 
goats.

4)Doppler Ultrasonography 

In Doppler ultrasonography, transducer emits 
ultrasound waves; motionless structures reflect the 
sounds at the same frequency, whereas moving 
organ like foetal heart and pulsatile arteries reflects 
the sound in different frequency and then determined 
frequency variations converted into the audible 
sounds (2,11). When an ultrasound beam encounters 
a moving object towards the transducer this is known 
as positive Doppler shift (31). An object travelling 
away from the transducer, it leads reduced frequency 
and named as negative Doppler shift (31). Pregnancy 
diagnosis with doppler ultrasonography can include 
movements as an indication of pregnancy such 
as foetal heart beat, foetal circulation and foetal 
movements (42-44). Foetal blood flow is the most 
diagnostic feature. Foetal pulse which is faster than 
maternal pulse or foetal movements are all positive 
criteria for pregnancy (28,29). Colour Doppler, Power 
Doppler and Pulsed Doppler Systems have been used 
in small ruminant practices. Umbilical cord vessels, 
caudal cava vein and ductus venosus of the foetus 
could be investigated with doppler ultrasonography 
(1,33, 36,40).

a)Transabdominal Doppler Ultrasonography: After 
shaving of the abdomen, the transducer can be 
applied in front of the udder. The examination can 
be performed on the standing doe. The lubricated 
probe can be applied to the skin in the inguinal region 
across the abdomen cranial to pelvic brim. The ideal 
time has been reported as between 40 and 75 days 
of gestation (23).  

b)Transrectal Doppler Ultrasonography: Transrectal 
doppler technique is superior to external technique 
as it allows to identify early pregnancy. Its best use 
has been reported as between 35 and 40 days post-
breeding. Transrectal doppler technique allows us to 
diagnose pregnancy earlier than A scan technique 
(30). But accurate detection of fetal load can be 

difficult with doppler ultrasonography (23). 

Conclusion

Ultrasonography is still a routinely used technique 
to diagnose pregnancy in goats. As it is practical, 
harmless, easy and reliable method; it is highly 
recommended under field conditions especially where 
immediate determinations are required. In conclusion, 
the TR can be considered superior to the TA in small 
ruminants to detect pregnancy 4-5 days earlier than 
the TA route. But because of the early embryonic 
losses in goats, transrectal ultrasonography can be 
repeated to confirm the pregnancy until the 50th day 
of gestation.

In the TR examination pregnancy can be detected 
after second trimester; but, as the gravid uterus 
descends cranio-ventral direction, it is difficult to 
distinguish the parts of the foetus. Transvaginal 
ultrasonography in goats can be effective for early 
pregnancy assessment. Further studies are needed 
to determine the effectiveness of transvaginal route in 
pregnancy diagnosis in goats.
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