Iraqi Journal of Veterinary Sciences, Vol. 36, No. 1, 2022 (233-238)

Iraqi Journal of Veterinary Sciences
www.vetmedmosul.com

Transabdominal ultrasonographic determination of pregnancy and fetal
viability in buffalo cows
D.M. Aziz

and B.D. Al-Watar

Department of Surgery and Theriogenology, College of Veterinary Medicine, University of Mosul, Mosul, Iraq

Article information
Article history:
Received April 01, 2021
Accepted May 20, 2021
Available online December 19, 2021
Keywords:
Buffalo
Pregnancy
Fetal viability
Transabdominal
Ultrasonography
Correspondence:
D.M. Aziz
dhaferaziz@daad-alumni.de

Abstract
The study was conducted to evaluate the application of transabdominal ultrasonography
for the determination of pregnancy and fetal viability in Iraqi buffaloes. Thirty-two
buffaloes at different periods of gestation were included. The buffaloes were palpated
transrectally and transabdominal ultrasonography was applied to determine the pregnancy
and fetal viability status. The accuracy, sensitivity, specificity, the positive and negative
predictive value of transrectal palpation were 93.7, 100, 83.3, 90.9, and 100%, and for
transrectal palpation were 78.1, 100, 58.8, 68.2, and 100%, respectively. The values of
accuracy and specificity in the first trimester obtained by transabdominal ultrasonography
were lower than those obtained by rectal palpation (66.6 vs. 94.4% and 62.5 vs. 90.9%),
whereas the same values of accuracy and specificity were at second and third trimesters.
Notwithstanding the values of the transrectal palpation and transabdominal ultrasonography
sensitivity were 100% in the three trimesters of buffalo’s gestation. At the first trimester of
gestation, transabdominal ultrasonography required more time in comparison to transrectal
palpation to get the final decision. Conversely, transrectal palpation required more time than
transabdominal ultrasonography to diagnose the pregnant buffalos which were at the second
and third trimesters of gestation. The transabdominal ultrasonography pregnancy diagnosis
in the third trimester was faster than at the second and first trimester, a highly significant
(P<0.001) negative correlation was reported between the time required for pregnancy
diagnosis and the gestation age. It can be concluded that the transabdominal is a practical
approach of ultrasonography for pregnancy diagnosis and determination of fetal viability in
buffalo cows especially at the second and third trimesters of gestation.
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pregnancy diagnosis in cattle and buffaloes (1). Transrectal
ultrasonography is considered a practical, reliable, and more
accurate method for pregnancy diagnosis in domestic
animals. It provides the possibility of early pregnancy
determination and monitoring of the development and
viability of the embryo (2). In both methods, transrectal
palpation and ultrasonography, there are sometimes
difficulties in pregnancy diagnosis because of the large size
of the abdominal cavity and pregnant uterine horns go down.
In such cases, the pregnancy diagnosis and fetal viability
determination cannot be recognized especially at the second
trimester of gestation (3). Also, transrectal invasive is

Introduction
Buffaloes are breed in Iraq for milk and meat production.
A large number of these animals are breed individually or in
small herds. Many buffaloes have no reproductive
information such as the date of estrus, service, and
pregnancy. Therefore, numerous buffalo cows are presented
to the clinics at different periods of gestation for estimation
of pregnancy status. Currently, there are two popular
methods for pregnancy diagnosis in buffalo cows: transrectal
palpation and transrectal ultrasonography. Transrectal
palpation is the oldest and most widely method used for
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considered stressful (4) and rectal mucosa bleeds easily
because it’s more fragile in the buffalos compared to cattle
(5). Several studies for the application of the
ultrasonographic technique for the determination of
pregnancy in buffaloes have been conducted. The most of
studies were adopted the transrectal application of
ultrasonography (6-12). A few and limited studies have
adopted the transabdominal ultrasonography for evaluation
of pregnancy in large ruminant (3,13-15). While only one
study was applicated the transabdominal ultrasonography for
pregnancy diagnosis in buffaloes (16). The present study was
designed to evaluate an alternative approach for pregnancy
diagnosis and determination of fetal viability in Iraqi
buffaloes. The transabdominal ultrasonography was
evaluated to reduce the probability of misdiagnosis and to
avoid the harmful effect of transrectal invasive.
Materials and methods

Figure 1: The transabdominal ultrasonographic approach for
pregnancy diagnosis and determination of fetal viability in
buffalo cows.

Animals
In this study, thirty-two buffaloes (aged between three to
six years) were presented to the Clinic of the Veterinary
Medicine College, University of Mosul, Mosul, Iraq, for
pregnancy verification. The presented buffalo cows were at
different periods of gestation (according to the information
of buffalo’s owner that gave a date of insemination).
Thirteen buffaloes were in the first trimester (1-100 days),
eight buffaloes were in the second trimester (101-200 days),
and eleven buffaloes were in the third trimester (more than
201 days) of gestation.
Pregnancy diagnosis
Firstly, the buffalo cows were palpated transrectally for
determination of pregnancy, the screening was performed by
a clinician that has high experience in transrectal pregnancy
diagnosis. After that, a transabdominal ultrasonographic
examination was applied to determine the pregnancy status
and to determine the fetal viability. The buffalos were
examined in a standing position using a B-mode ultrasound
scanner equipped with a 3.5 MHz sector transducer (KAI
XIN, KX5100, Zhou Kaixin Electronic Instrument Co. Ltd,
China). The transabdominal examination was done by
applying the probe on the ventral abdominal wall after
putting the gel without clipping or shaving. The examination
area (Figure 1) was located on the right ventral abdominal
wall, around the base of the udder ventrally, and the area
between the stifle fold and abdominal wall dorsally (3). The
animals were considered pregnant if the anechogenic areas
of the fluid-filled uterus (Figure 2) and placentomes (Figure
3) were observed, while the fetal viability determination was
mainly dependent on the observation of the heartbeat or fetal
movement (Figure 4) (3).

Figure 2: Transabdominal ultrasonographic image of buffalo
at the seventh month of pregnancy, white arrow:
anechogenic areas of the fluid-filled uterus.

Figure 3: Transabdominal ultrasonographic image of buffalo
at the sixth month of pregnancy, white arrow: placentome.
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pregnant and the other ten buffaloes were non-pregnant. The
results of transrectal palpation of pregnant buffaloes
included that twenty buffaloes were true positive diagnosed
and two buffaloes were false positive diagnosed. Whereas all
non-pregnant buffaloes were true negative diagnosed and no
buffaloes were false negative diagnosed. The accuracy,
sensitivity, specificity, positive predictive value, and
negative predictive value of transrectal palpation were 93.7,
100, 83.3, 90.9, and 100%, respectively.
On the other hand, the results of transabdominal
ultrasonography of pregnant buffaloes included that fifteen
buffaloes were true positive diagnosed and seven buffaloes
were false positive diagnosed. While examination of nonpregnant buffaloes resulted in the same results as transrectal
palpation. The accuracy, sensitivity, specificity, positive
predictive value, and negative predictive value of transrectal
palpation were 78.1, 100, 58.8, 68.2, and 100%, respectively.
Table 2 presented the accuracy, sensitivity, and
specificity of pregnancy diagnosis obtained by rectal
palpation and transabdominal ultrasonography at the
different trimester of gestation in buffalo cows. The values
of accuracy and specificity in the first trimester that obtained
by transabdominal ultrasonography were lower than those
that obtained by rectal palpation (66.6 vs. 94.4% and 62.5 vs.
90.9%), whereas the same values of accuracy and specificity
were obtained by rectal palpation and transabdominal
ultrasonography at second and third trimesters.
Notwithstanding the values of the transrectal palpation and
transabdominal ultrasonography sensitivity were 100% in
the three trimesters of buffalo’s gestation.
Table 3 shows the time required to obtain the final
decision of pregnancy diagnosis for buffaloes that were
examined by transrectal palpation and transabdominal
ultrasonography. Non-pregnant buffalos that were examined
by transabdominal ultrasonography were diagnosed faster
(P<0.01) than those which were examined by transrectal
palpation (5.9 ± 1.4 vs. 9.3 ± 1.6 min). At the first trimester
of gestation, transabdominal ultrasonography required more
time in comparison to transrectal palpation to get the final
decision (9.1 ± 1.8 vs. 7.9 ± 2.0 min).
Conversely, transrectal palpation required more time
than transabdominal ultrasonography to diagnose the
pregnant buffalos which were at second and third trimesters
of gestation (8.0 ± 2.0 vs. 7.0 ± 2.7 and 5.9 ± 1.4 vs. 5.1 ±
0.3 min). The transabdominal ultrasonography in the third
trimester was faster than at the second and first trimester, a
highly significant (P<0.001) negative correlation (r = -0.812)
was reported between the time required for pregnancy
diagnosis and the gestation age.
The transabdominal approach of ultrasonography gave
an ability to monitor fetal viability. The positive predictive
values of fetal viability obtained at the 1st, 2nd and 3rd
trimesters of gestation were 23.1, 100 and 90.9%,
respectively. The overall positive predictive value for the
determination of fetal viability was 65.6% (Figure 4).

Figure 4: Transabdominal ultrasonographic image of buffalo
at the fifth month of pregnancy, white arrow: the heart.
In both transrectal palpation and transabdominal
ultrasonography, the time required to access the final
diagnosis has been calculated. The accuracy of pregnancy
determination was measured by dividing the summation of
the true positive results and the true negative results on all
examined animal’s x 100. The sensitivity was calculated by
dividing the number of buffaloes that the true positive
pregnant diagnosed on the summation of the true positive
and the false negative pregnant diagnosed buffaloes x 100.
The specificity of the diagnosis method was calculated by
dividing the number of buffaloes that the true negative
diagnosed on the summation of animals that the true negative
and the false positive diagnosed x 100. The positive
predictive value was calculated by dividing the number of
buffaloes that the true positive pregnant diagnosed on the
summation of the true positive and the false positive
diagnosed buffalo’s x 100. The negative predictive value of
the diagnosis method was calculated by dividing the number
of buffaloes that the true negative diagnosed on the
summation of animals that the true negative and the false
negative pregnant diagnosed x 100 (17).
Statistical analysis
The data of accuracy, sensitivity, specificity, positive
predictive value, and negative predictive value were
compared using the Chi-square test. Data of time that
required for pregnancy diagnosis were presented as mean ±
SE, and compared by T-test. The relationship between the
time and gestation period was analyzed using the Pearson
correlation coefficients. The statistical analyses were
conducted by SigmaStat (Jandel scientific software V3.1).
P<0.05 was considered statistically significant.
Results
Results of rectal palpation and ultrasonographic
examination of the buffaloes were summarized in Table 1.
Out of thirty-two buffaloes, twenty-two buffaloes were
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Table 1: Results of rectal palpation and transabdominal ultrasonography for pregnancy diagnosis in buffalos
Method of examination
Rectal palpation
Transabdominal ultrasonography
Pregnant
22
20a/2b
15a/7b
c d
Non-pregnant
10
10 /0
10c/0d
(a+c)/(a+b+c+d)*100
Accuracy
93.7%
78.1%
Sensitivity a/(a+d)*100
100%
100%
Specificity c/(c+b)*100
83.3%
58.8%
Positive predictive value a/(a+b)*100
90.9%
68.2%
Negative predictive value c/(c+d)*100
100%
100%
a
number of cows were true positive diagnosed, b number of cows were false positive diagnosed,
c
number of cows were true negative diagnosed, d number of cows were false negative diagnosed.
Diagnosis

No. of buffalos

Table 2: Accuracy, sensitivity and specificity of buffalo’s pregnancy diagnosis that obtained by rectal palpation and
transabdominal ultrasonography at different trimester of gestation
Accuracy (%)
RP
TU
1st trimester
94.4
66.6
2nd trimester
93.3
93.3
3rd trimester
100
100
RP: Rectal palpation, TU: Transabdominal ultrasonography.

Sensitivity (%)
RP
TU
100
100
100
100
100
100

Pregnancy period

Specificity (%)
RP
TU
90.9
62.5
90.9
90.9
100
100

Table 3: Time required for rectal palpation and transabdominal ultrasonography to make a decision for pregnancy diagnosis in
buffalo cows
Pregnancy status of buffalo cows
Non-pregnant
1st trimester of pregnancy
2nd trimester of pregnancy
3rd trimester of pregnancy
* Significant at P<0.01, NS No significant.

Time required for pregnancy diagnosis (min)
Rectal palpation
Transabdominal ultrasonography
9.3 ± 1.6
5.9 ± 1.4 *
7.9 ± 2.0
9.1 ± 1.8 NS
8.0 ± 2.0
7.0 ± 2.7 NS
5.9 ± 1.4
5.1 ± 0.3 NS

Table 4: Results of transabdominal ultrasonography for the determination of fetal viability in buffalo cows
Determination of fetal viability
Positive
Negative
1st trimester
13
3
10
2nd trimester
8
8
0
3rd trimester
11
10
1
Total
32
21
11
a,b
the different letter refer to significant differences (P<0.05).
Pregnancy period

No. of pregnant buffalo

Positive predictive value (%)
23.1 a
100 b
90.9 b
65.6%

gestation (18). The second reason was, the rectal palpation is
painful and causes a stress reaction that increases the
circulating cortisol (4). Therefore, our study was conducted
to evaluate an alternative procedure (transabdominal
ultrasonography) for pregnancy diagnosis in buffalo cows.
Results of the current work showed that the application
of transabdominal ultrasonography is an accurate and
practical procedure for pregnancy diagnosis in buffaloes
especially those at the second and third trimester of

Discussion
Rectal palpation was and is still the standard method of
pregnancy diagnosis in cattle and other large animals. There
are two main reasons for designing the current study, the first
one was, pregnancy diagnosis in buffalo cows by rectal
palpation or transrectal ultrasonography sometimes is
difficult due to the large size of the body and the abdominal
cavity, especially at the second trimester (5-6 months) of
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gestation. These results were obtained due to the location of
the pregnant uterus at this period of gestation. The uterus is
becoming large and heavy and lying down in the lower
abdominal cavity (18), and it is becoming close over the area
of examination which was applied in this study. Similar
results of our study were obtained by Aziz (3) when the cows
were examined at the fourth to sixth months of gestation
using the transabdominal ultrasonography.
At the second and third trimesters of buffalo cow
gestation, both transabdominal ultrasonography and rectal
palpation gave equal values of accuracy, sensitivity, and
specificity. While the values of accuracy and specificity of
transabdominal ultrasonography at the first trimester were
lower than those were obtained by rectal palpation. The
lower values of accuracy and specificity at the first trimester
were obtained due to the location of the pregnant uterus at
this period. The gravid uterus is located in the pelvic cavity
or upper abdominal cavity at the first trimester of gestation
(18). Whereas the area of examination in the current study
was the lower part of the abdominal wall, therefore the uterus
was not observed at the range of ultrasound images. An
analogous result was reported in cows that examined
transabdominaly (3).
Our results indicated that the pregnancy diagnosis using
transabdominal ultrasonography became easier and faster by
increasing gestation age. We obtained this result because the
pregnant uterus is approaching the ventral abdominal wall by
increasing the duration of the pregnancy (19). This
approaching decreases the distance between the uterine wall
and the ultrasonographic probe, so we get the result faster. A
similar observation was recorded in small (20,21) and large
ruminants when examined transabdominaly in a standing
position (3).
In comparison to the rectal palpation, transabdominal
ultrasonography provided screening of fetal viability,
because this method gave a possibility to monitor the fetus
movement and other signs of fetal viability especially the
heartbeat. The positive predictive value of the determination
of fetal viability at the 2nd and 3rd trimester of gestation was
higher than the value at the first trimester of gestation. The
lower value of positive predictive at the first trimester was
obtained because the fetus and gravid uterus are located out
the range of the ultrasonographic image. This finding
supports the conclusion of Aziz (3) for the determination of
fetal viability in pregnant cows.
The transabdominal approach of ultrasonography that
applicate in the current study for pregnancy diagnosis in
buffalo cows has many advantages over the transrectal
palpation, these include; rectal evacuation is not needed,
avoid the possibility of rectal injury, limitation of animal
restriction that required for animal examination (3).

Conclusion
Transabdominal is a practical approach of
ultrasonography for pregnancy diagnosis and determination
of fetal viability in buffalo cows especially at the second and
third trimesters of gestation.
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ظافر محمد عزيز و براء دريد الوتار
فرع الجراحة وعلم تناسل الحيوان ،كلية الطب البيطري ،جامعة
الموصل ،الموصل ،العراق
الخالصة
أجريت هذه الدراسة لتقييم تطبيق تقنية الفحص باألمواج فوق
الصوتية عبر جدار البطن لتشخيص الحمل وحيوية الجنين في الجاموس
العراقي .تضمنت هذه الدراسة  32من إناث الجاموس بمدد حمل مختلفة.
فحصت هذه اإلناث بالجس عن طريق المستقيم وتقنية الفحص باألمواج
فوق الصوتية عبر جدار البطن لتحديد الحمل وحيوية الجنين .بينت النتائج
أن الدقة ،والحساسية ،والخصوصية ،والقيمة التنبؤية اإليجابية والسلبية
للجس عن طريق المستقيم  90.9 ،83.3 ،100 ،93.7و ،٪ 100في
حين كانت هذه القيم لتقنية الفحص باألمواج فوق الصوتية عبر جدار
البطن  68.2 ،58.8 ،100 ،78.1و ٪ 100على التوالي .لقد كانت قيم
الدقة والخصوصية لتقنية الفحص باألمواج فوق الصوتية عبر جدار
البطن في الثلث األول من الحمل اقل من تلك المسجلة بطريقة الجس عن
طريق المستقيم ( 66,6مقابل  94,4و  62,5مقابل  ،)%90,9بينما
كانت قيم هذه المعايير متساوية بين طريقتي الفحص في الثلث الثاني
والثالث من الحمل .في حين نجد أن قيمة الحساسية لكال طريقتي الفحص
كانت  % 100خالل كل مراحل الحمل في إناث الجاموس .خالل الثلث
األول من الحمل ،الفحص عبر جدار البطن احتاج وقت أكثر بالمقارنة
مع الجس عن طريق المستقيم للوصول إلى القرار النهائي .وعلى العكس
من ذلك نجد أن الجس عن طريق المستقيم احتاج لوقت أكثر من الفحص
باألمواج فوق الصوتية عبر جدار البطن لتشخيص الحمل خالل الثلث
الثاني والثالث من الحمل .كما وجد أن تشخيص الحمل عبر جدار البطن
خالل الثلث الثالث من الحمل كان أسرع من التشخيص خالل الثلث الثاني
من الحمل ،كما سجل ارتباط معنوي سلبي بين الوقت المطلوب لتشخيص
الحمل وعمر الحمل .نستنتج من الدراسة الحالية أن تقنية األمواج فوق
الصوتية عبر جدار البطن لفحص الحمل وحيوية الجنين هي طريقة
تطبيقية خصوصا" في الثلثين األخيرين من الحمل.
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