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Abstract

Ultrasonographic examination was performed on 20 apparently healthy
buffaloes a long with 85 buffaloes suffered from hardware disease. In healthy
buffaloes, reticulum appeared as a half-moon shaped structure in 85 % and crescent
shaped in 15 %, with smooth contour. Thickness of the reticular wall and the
distance between reticulum and abdominal wall were (0.45 + 0.07cm) and (1.7 =

0.5cm). Reticular contractions were (4.95+ 0.15) biphasic contractions /5 minutes.



The contraction period of first and second contractions were (2.00+0.12 and
3.90+0.22 /second). The amplitude of first and second contractions were
(5.46£0.32 and 17.67£0.32cm). Moreover, the relaxation period between two
biphasic reticular contractions was (60+1.8 / second). The reticulum was imaged
from the ventral aspect of the abdomen as well as to the left and right lateral side
up to the level of the elbow over the 6™ and 7" intercostal spaces in all examined
buffaloes. Abomasum and craniodorsal blind sac of rumen were seen behind the
reticulum at ventral midline view. Lung, spleen, and rumen were seen adjacent to
the reticulum from the left side while lung, omasum and liver were seen adjacent to
the reticulum from right side view. Reticular wall, distance between reticulum and
abdominal wall and relaxation period in hardware diseased buffaloes were
significantly increased (P < 0.05) while the reticular motility and the amplitude of
contraction were significantly decreased (P < 0.05) when compared with healthy
one. The interesting result was presence of foreign body as a hyperechogenic
structure with comet tail artifact in 34 diseased buffaloes. Various complications of
hardware disease including traumatic pleuropneumonia, thoracic and abdominal
abscesses, traumatic pericarditis, local and diffuse peritonitis, and diaphragmatic
hernia were recorded by ultrasound in the examined buffaloes. In conclusion,
ultrasonography is a reliable technique to describe the features of reticulum and

neighboring organs in healthy and hardware diseased buffaloes.
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Diagram showing examination of the spleen. 1- Spleen,
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Fig. (11) Ultrasonogram of a healthy buffalo’s reticulum, using a 3.5 MHz
convex transducer, ventral midline just behind the xiphoid
cartilage. (Re): Reticulum. (Ru): cranial ruminal sac. (AW):

Abdominal wall. (D): diaphragm, (Cr): cranial. (Cd): caudal.

Fig. (12) Ultrasonogram of a normal buffalo’s spleen and reticulum when
the transducer placed at left 6™ to 8" ICS using 3.5 MHz convex

transducer.

Fig. (13) Ultrasonogram of a normal buffalo’s reticulum (Re), imaged by
3.5 MHz convex transducer from right 7™1CS showing: liver (L)

and omasum (Om). TW: Thoracic wall, Dr: Dorsal, Vt: Ventral.

Fig. (14) (a) Ultrasonogram of a normal buffalo’s reticulum (Re), imaged

from left 5™ICS at the level of left elbow showing lung (Lu),

rumen (Ru) and spleen (S).....(b) Ultrasonogram of a normal
reticulum from right 5™ ICS, TW: Thoracic wall, Dr: Dorsal, Vt:
Ventral.

Fig. (15) Ultrasonogram of a normal buffalo’s heart imaged at 3 and 4™

ICS using a 3.5 MHz convex transducer.

Fig. (16) The incidence of recorded complications of (SFBS) in the examind
buffaloes. (LP): Local peritonitis, (AA): Abdominal abscesses,
(DP): Diffuse peritonitis, (TP)Traumatic pericarditis (TA):
Thoracic abscess, (DH): Diaphragmatic hernia and (PP)

Pleuropneumonia.

A 5 year old buffaloes showing brisket edema due to TP
Fig. (18) A 5 year old buffaloes showing jugular vein distension due to TP.
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Fig.(24, a,b)

Temperature / °C in buffaloes suffering from foreign body

syndrome compared to healthy buffaloes. Data are presented as

Mean £ SEM. Columns with different alphabets are significantly
different at P<0.05.

Heart rate/minute in buffaloes suffering from foreign body
syndrome compared to healthy buffaloes. Data are presented as
Mean £ SEM. Columns with different alphabets are significantly
different at P<0.05.

Ruminal movement /2minutes in buffaloes suffering from foreign
body syndrome compared to healthy buffaloes. Data are presented
as Mean = SEM. Columns with different alphabets are

significantly different at P<0.05.

Respiratory rate/minute in buffaloes suffering from foreign body
syndrome compared to healthy buffaloes. Data are presented as
Mean + SEM. Columns with different alphabets are significantly
different at P<0.05.

Ultrasonogram of the reticulum in a hardware diseased buffalo
showing (a): uneven surface, corrugated contour and (b) a half-
moon shape of reticulum. Notice the echogenic foreign body with
a comet tail artifact. AW: Abdominal wall, Ab: Abomasum, Re:
Reticulum, Ru: Rumen, F: fibrin, E: exudates, Fb: Foreign body,

Cr: cranial, Cd: caudal.

Ultrasonogram of a buffalo with local peritonitis showing
corrugated reticulum and echogenic fibrin strands interspersed

with anechoic fluid between; (a) reticulum and abomasum, (b)

reticulum and spleen. AW: Abdominal wall, Re: Reticulum, Ru:

Rumen, F: fibrin, E: exudates, S: Spleen, L: liver. Cr: cranial, Cd:

caudal.
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Fig. (25, C)

Fig. (25, a)

Fig. (25, b)

Fig. (25, c)

Fig. (26)

Fig. (27)

Ultrasonogram of a buffalo with local peritonitis showing
corrugated reticulum and echogenic fibrin strands interspersed
with anechoic fluid between reticulum and liver. Re: Reticulum,
F: fibrin, E: exudates, L: liver. Dr: Dorsal, Vt: Ventral.

Ultrasonogram of buffaloes with abdominal abscess showing a
circumscribed mass with hypoechoic center and echogenic wall
locating between: (a) Reticum and abomasum, (b) Reticulum and
spleen. AW: Abdominal wall, TW: thoracic wall, Re: Reticulum,
Ru: Rumen, S: spleen, A: Abscess, Cr: cranial, Cd: caudal, Dr:
dorsal, Vt: ventral.

Ultrasonogram of a buffalo with hardware disease showing diffuse
echogenic strands interspersed with anechoic fluid involving the
whole abdomen (diffuse peritonitis). Cr: cranial, Cd: caudal, AW:

Abdominal wall, F: fibrin, E: exudate.

Ultrasonogram of a 7 -y-old buffalo with TA at the 3" ICS
showing a large sized abscess (20 cm) with hypoechoic content

and echogenic capsule.

Ultrasonogram of a buffalo with hardware disease showing diffuse
echogenic strands interspersed with anechoic fluid involving the
whole abdomen (diffuse peritonitis). Cr: cranial, Cd: caudal, AW:
Abdominal wall, F: fibrin, E: exudate.

Ultrasonogram of a 7 -y-old buffalo with TA at the 3" ICS

showing a large sized abscess (20 cm) with hypoechoic content

and echogenic capsule.
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Fig. (29)

Fig. (30)

Fig. (31)

Fig. (32)

Fig. (33)

Fig. (34)

Ultrasonogram at the left 4™ ICS of an 8-y-old buffalo with

suppurative  pericarditis  showing  hypoechoic  pus. (b)
Ultrasonogram at the left 4™ ICS of an 7-y-old buffalo with
fibrinouspericarditis  hyperechoicfibrinous  strands in  the
pericardial sac of two buffaloes.

Ultrasonogram of Traumatic pleuropneumonia in a 10-y-old
buffalo imaged from 5™ right ICS showing hypoechoic exudates in
the pleural cavity, absence of reverberation artifacts, presence of

comet tail artifacts and hepatized lung.

Ultrasonogram of diaphragmatic hernia in two buffaloes imaged at
4™ |CS showing: half-moon shaped reticulum locating (a) beneath

the heartfrom left side (b) beneath the lung from right side.

Frequency of reticular contractions (per 5 minutes) in buffaloes
suffering from sharp foreign body syndrome compared to healthy
animals. Data are presented as Mean £ SEM. Columns with
different alphabets are significantly different at P<0.05.

Thickness of reticular wall (centimeter) in buffaloes suffering
from sharp foreign body syndrome compared to healthy buffaloes.
Data are presented as Mean + SEM. Columns with different

alphabets are significantly different at P<0.05.

Distance between reticulum and abdominal wall (centimeter) in
buffaloes suffering from sharp foreign body syndrom compared to
healthy animals. Data are shown as Mean + SEM. Columns with

different alphabets are significantly different at P<0.05.

Duration of 1% reticular contraction (second) in normal and

hardware diseased buffaloes. Data are shown/presented as Mean +
SEM. Columns with different alphabets are significantly different
at P<0.05.
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