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ABSTRACT

The present study was conducted on 20 clinical cases of advance pregnant buffaloes suffering from uterine torsion to measure

the mean pixel values of fetal fluids ultrasonographically and to compare with normal advance pregnant buffaloes. The lower ventral area

just lateral to linea alba (on both sides of the udder) in standing animals was scanned trans-abdominally by 2 Dimensional (2D) convex

transducer and trans-rectally by linear array transducer for ultrasonographic images of fetal fluid. The data collected were statistically

analyzed. The study revealed that the mean pixel values of fetal fluids in uterine torsion cases were significantly higher (P<0.05) than the

normal advance pregnant buffaloes. Additionally, mean pixel values measured by trans-abdominal ultrasonography were significantly higher

(P<0.05) than the pixel values measured by trans-rectal ultrasonography both in normal advance pregnant and uterine torsion affected

buffaloes. These observations could be useful in determining the duration and severity of uterine torsion cases at the time of presentation

of case to a veterinarian. This will also help in determining prognosis of the uterine torsion cases before going for further manipulations.
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Uterine torsion or rotation of gravid horn on its

longitudinal axis (Purohit et al., 2011) inflicts heavy

economic losses to farmers due to death of fetus, dam

or both and also lead to reduced milk yield. Uterine

torsion has been reported as one of the serious cause of

dystocia in buffaloes (Murty et al., 1999; Nanda et al.,

2003; Amin et al., 2011). Unrelieved torsion is likely to

be followed by hemorrhagic infarction as the degree of

arterial occlusion or compression progresses (Noakes et

al., 2009). Therefore, early and definite diagnosis of

torsion can prevent irreversible damage of the uterus and

might contribute to conservative treatment, which might

spare the life of the dam and the fetus (Frazer et al., 1996).

It has been reported that the amniotic fluid appeared

as a hypoechoic fluid with various amounts of echoic

particles (Jonker, 2004). The allantoic fluid is the most

important fetal fluid in bovine pregnancy. It is easily

recognized since its echogenicity is lower than the

amniotic fluid. The echogenicity of the allantoic fluid

slowly increases during the pregnancy (Jonker, 2004;

Kohan-Gadr et al., 2008). Till date, lot of studies have

been carried out regarding biochemical, haematological

and other stress parameters to evaluate the status of

fetus and uterus in uterine torsion affected buffaloes.

However, study regarding ultrasonographic assessment

of fetal fluids is still lacking. Consequently, there is failure

to predict the prognosis of fetus and dam in uterine torsion

affected buffaloes, and advanced tools like ultrasonography

might be useful in solving the problem. So, the present

study was envisaged with the objective to measure mean

pixel values of fetal fluids ultrasonographically in uterine

torsion cases and compare them with the normal advance

pregnant buffaloes.

MATERIALS AND METHODS

The study was conducted in the Teaching Veterinary

Clinical Complex (TVCC) with the collaboration of the

Department of Livestock Production and Management of

this university. Twenty clinical cases of uterine torsion in

advance pregnant buffaloes were studied for

ultrasonographic imaging and compared with twenty

normal advance pregnant buffaloes (control group). The

animals were admitted to the TVCC with the history of

no progress in the parturition process or because of a

general problem like colic, straining, reduced feed intake

in late pregnant buffaloes (mostly between 8th and 10th

month of pregnancy).

The case history for each animal was recorded in

history sheet which included the age of the animal, parity,

stage of gestation, duration of the condition, and previous
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intervention and its nature. Diagnosis of uterine torsion

was done by careful rectal and vaginal examinations after

checking the broad ligament status. Uterine torsion

having degree ≤180 was classified as light degree and

the one having degree greater than 180 was classified

as high degree uterine torsion arbitrarily, solely on the

basis of manual judgment. Only those clinical cases of

uterine torsion were considered for study which were

fresh and have not been rolled previously in field for

correction of uterine torsion. Most of the times, owners

were unaware of duration of uterine torsion. Accordingly,

the same was not considered in the present study.

A high quality ultrasound machine (SonoScape S6/

S6Pro/S6BW; Portable Digital Color Doppler Ultrasound)

equipped with 2D convex transducer having switchable

frequency between 2.0-5.0 MHz designed for trans-

abdominal approach was used for ultrasonographic imaging

of fetal fluids. The lower ventral area just lateral to linea

alba (on both sides of the udder) (Fig. 1) was shaved and

coupling gel was applied to take ultrasonographic images.

Proper shaving of site helped in proper imaging. Trans-

rectal ultrasonography employed linear array transducer

having frequency between 5.0-7.5 MHz to image fetal

fluids. Pixel values were measured in “adobe photoshop”

computer software. Minimum 3 to 4 areas for each image

were selected to measure the mean pixel values of

allantoic fluids. A particular area of image was selected

and then clicked on “edit” and “histogram” to get the

mean value. The ultrasound images recorded in the

machine were reviewed in the scanner itself to re-

examine the images in detail. The data collected were

statistically analyzed for finding out average mean and

standard error. Independent sample t-test was employed

using computerized SPSS 16.0 software program. Differences

at a P<0.05 were considered to be statistically significant.

RESULTS AND DISCUSSION

In normal advance pregnant buffaloes, allantoic

fluids appeared completely anechoic whereas in uterine

torsion affected buffaloes, allantoic fluid has various

amount of echoic particles (Fig. 2). In buffaloes with

uterine torsion, the amniotic fluid (Fig. 3) appeared as a

hypoechoic fluid with various amounts of echoic particles.

The allantoic fluid appeared as an anechoic media (Fig.

3). Both fetal fluids were separated by a thin hyperechoic

membrane which was the amniotic membrane (Fig. 3).

After taking sonographic image of fetal fluid in

clinical cases of uterine torsion and control group buffaloes,

mean pixel values were measured. It was observed that

the mean pixel values of fetal fluids (allantoic fluid) in

uterine torsion cases (Table 1) were significantly higher

(P<0.05) than the normal advance pregnant buffaloes.

Mean pixel values measured by trans-abdominal

ultrasonography were significantly higher (P<0.05) than

the pixel values measured by trans-rectal ultrasonography

both in normal advance pregnant and uterine torsion

affected buffaloes (Table 1).

Compared to the allantoic fluid, the echogenicity of

the amniotic fluid was higher in normal as well as in

uterine torsion affected buffaloes during advance gestation.

This was reflected in higher mean pixel values. In the

current study, mean pixel values (echogenicity) of fetal

fluids were found increased in uterine torsion affected

buffaloes. Previously, increase in echogenicity of fetal

fluid in mare has been attributed to the passage of

meconium in utero, hemorrhage, or inflammatory debris

and that might reflect fetal hypoxia, placental detachment

or placenta1 infection (Vaala and Sertich, 1994). The

Fig 1. Site and probe positioning for transabdominal

ultrasonography in buffaloes

Fig 2. Trans-rectal sonographic image of fetal fluids in normal

advance pregnant buffalo. In this image dotted double line,

dotted single line, solid double line and solid single line arrow

represents the uterine wall, allantoic fluid, amniotic fluid and

amniotic membrane, respectively
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increase in echogenicity in the present study was

comparable to the study done by other workers in

different species (Sertich, 1993; Vaala and Sertich, 1994).

The study revealed marginal increase in echogenicity

after rolling the buffalo for correction of uterine torsion

which might be attributed to redistribution of particles in

the fetal fluids during rolling. Moreover, the trans-

abdominal images for measuring mean pixel values are

likely to be of inferior quality than images obtained by

trans-rectal ultrasonography. Comparable findings were

reported by Renaudin et al. (1997) in mares. This

difference in quality of images might be due to the fact

that trans-rectal ultrasonographic beams do not travel too

far and take only the image of upper clear fetal fluid while

trans-abdominal ultrasonography takes images of bottom

or lower side fetal fluids which might have more particles.

Whenever a case of uterine torsion is presented,

it is of utmost importance for a veterinarian to determine

the prognosis of the case before going for further

manipulations. From the present study, it could be possible

to assess the condition of fetal fluids at the time of

presentation of uterine torsion cases by measuring pixel

values with the help of ultrasonography. This finding

could be useful asset in determining the duration and

severity of uterine torsion cases. This will also help in

determining prognosis of the uterine torsion cases before

going for further manipulations. It could be possible to

visualize inflammatory changes in fetal fluid (by measuring

pixel values) by ultrasonography in uterine torsion affected

buffaloes. Till date, information regarding pixel values of

fetal fluids in buffaloes suffering from uterine torsion is

lacking which can make an error in judging the prognosis

of the case. Hence, by assessing the ultrasonographic

images of fetal fluids for pixel values, it could be possible

to assess the prognosis of clinical case of uterine torsion

in more efficient manner.
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Table 1

Ultrasonographic measurement of mean pixel values of

fetal fluids in control and uterine torsion affected buffaloes

Groups Per-rectally Trans-abdominally

Control group 0.61±0.23a 19.58±1.12a

Uterine torsion 8.55±1.85b 29.49±2.52b

Means with different superscript in a column indicate significant

difference at P<0.05.

Fig 3. Trans-rectal ultrasonographic image of fetal fluids (shown by

arrow) in buffalo having right side post cervical uterine torsion

(greater than 180 degree). Various amount of echoic particles

were observed in the fetal fluid
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