
Introduction

Ultrasound is a noninvasive diagnostic technique
which has been widely used for diagnosis of many
lesions in the veterinary field. It is well tolerated
by the animal and could be easily performed in the
field (Streeter and Step, 2007). Ultrasound is fre-
quently performed in combination with radiogra-
phy for evaluation of internal structures of
abdominal masses as well as for confirmation of
pregnancy diagnosis in different animal species
(Scott, 2012).

Ultrasound could provide information about the
size, shape, location and architecture of the struc-
tures being examined. It is best at distinguishing
solid form cystic structures and provides internal
details not demonstrated radiographically (McAu-
liff, 2004). Ultrasound is also extremely valuable
for guiding fine needle aspiration or biopsies. The

aspiration needle can be observed as it passes
through or into the lesion and samples can be ob-
tained from specific sites within an organ or mass
(Hager et al., 1985). One of great advantages of ul-
trasound is its ability to distinguish fluids from soft
tissues when physical examinations are inconclu-
sive.

Most space occupying soft tissue masses are
easily distinguished from the surrounding organs
because of demonstrable interfaces and an altered
echogenicity (Scott, 2012). A variety of swellings
(abscesses, hematomas, hernias and cysts) have
been diagnosed in different species of farm ani-
mals, these swellings varied in echogenicity in ul-
trasonographic diagnosis (McAuliff, 2004).
Hematomas and abscess are the most common dis-
orders seen after muscular trauma in large animals.
Clinically the presentation of hematoma and ab-
scess can be similar. Alternatively, the pain and soft
tissue swelling of a deep muscle abscess can mimic
fracture clinically. In such instance ultrasound has
proven to be useful in the diagnosis of abscesses,
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Abstract

This report describes the ultrasonographic differential diagnosis of different types of swellings affecting (28) farm animals.
The swellings were, abscess (11), cyst (2), hematoma (2), hernia (9) and urethral diverticulum (4). The swellings varied sono-
graphically according to the type, duration, content and location. Cases suffering the same type of swellings may have some
degree of difference in echogenicity according to the period of the swelling. Abscesses appeared as hypo/hyperechoic struc-
tures with distinct hyperechoic well-developed capsule. Recent hematomas were anechoic with a well demarcated wall, with
increased duration, the hematoma gradually became more echoic and textured. The hernial ring was determined as a discon-
tinuation of the abdominal wall echogenicity and the hernial contents were clearly evaluated via ultrasonography. Recent
cysts resembled hematoma in compartmentalization but the location and case history helped the differential diagnosis. Urethral
dilatation appeared sonographically as an anechoic to hypoechoic homogenous structure with well demarcated wall and
acoustic enhancement. Ultrasonography could be considered a successful, noninvasive, rapid technique for differential diag-
nosis of different types of swellings in farm animals. It could be easily used under field conditions to screen the lesions before
the surgical operations and to fellow up the cases after surgery.
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hematomas and soft tissue neoplasia (Kofler,
2009). In this study, our primary objective was in-
tended to study the ultrasonographic differential di-
agnosis of different swellings affecting some farm
animals. 

Materials and methods

In the present study, 28 farm animals of different
species admitted to the teaching veterinary hospi-
tal, within the period from April 2007 to March
2012 were included in the study. All animals had
case history of presence of one or multiple
swellings on different parts of the body. 

An ultrasonographic examination was per-
formed on non-sedated, standing animal using a
3.5- 5 MHz sector transducer or a 8- 10 MHz linear
transducers after the application of transmission
gel. The hair was clipped from the area where the
transducer was to be applied; for optimal transmis-
sion of ultrasound waves, remaining hair may be
removed using a razor or depilatory cream. Diag-
nosis was confirmed during surgery and by aspira-
tion of the contents under the visual control of
ultrasound. Examination of animals was done in
standing position. 

Results

Swellings recorded in this study were: abscess (11),
cyst (2), hematoma (2), hernia (9) and urethral di-
verticulum (4). The swellings varied in shape and
size according to the period of the swellings and
the seat of them.

The animals were classified according to the
types of swelling as  shown in table Table 1.

Table 1. Summaries the types of affections affecting different
animals

The swellings varied sonographically according
to the type, duration, content and location, cases
suffering the same type of swelling may has some
degree of difference in echogenicity according to
the period of the swelling.

Abscesses appeared sonographically as
hypo/hyperechoic structures with distinct hypere-
choic distinct and well-developed capsule, which
appeared as an echogenic line that demarcated the
contents of the abscess from the neighboring tis-
sues (Figs. 1A, B). The echogenic character of the
contents of the abscesses varied in echogenicity ac-
cording to the duration of the abscess. Recent
(acute) abscesses were hypoechoic and homoge-
nous creating a moderate degree of acoustic en-
hancement below the swelling (Fig. 1. C, D). Old
(chronic) abscesses appeared hyperechoic with a
well demarcated echogenic wall (figs. 1E, F). In-
ternal septae were seen in cases of chronic ab-
scesses. The absorption of fluid content in
abscesses with deposition of minerals increased the
echogenicity. This view was also observed in recent
abscesses affecting sheep and goat due to coryne
bacterium ovis.  

In cases suffering hernias, the hernial ring was
determined as a discontinuation of the abdominal
wall echogenicity. The hernial contents as intestinal
loops were clearly visualized via ultrasonography.
These loops appeared in longitudinal echogenic
lines or circles according to the orientation of the
transducer either in the sagital or transverse plane
(Fig. 2. A, B, C, D). In addition, the variation in the
appearance of the intestinal contents was visible via
ultrasonography; e.g. gas, fluid and ingesta ap-
peared hyperechoic, anechoic and heteroechoic re-
spectively. In four cases where the cause of the
hernia was trauma, the hernial contents were irre-
ducible. In these cases the hernia ring was thick and
more hyperechoic in comparison to the surround-
ing tissues; the presence of more or less hypoechoic
inflammatory exudates in these forms of hernias re-
sembled the abscess in the ultrasonographic exam-
ination.

Hematomas differed sonographically according
to the location, case history and duration. Recent
hematomas appeared anechoic with a well demar-
cated wall, with increased duration, the hematoma
gradually became more echoic and textured. Later
on, most hematomas shrinked and became hypere-
choic. The large round to ovoid sac is divided by
septa into small compartments so the term com-
partmentalization of the hematoma was derived
from this process. Hematoma developed in the
heavy musculature areas as the gluteal, thigh and
shoulder region often appeared as hypoechoic dif-
fuse non demarcated structure due to infiltration of
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the escaped blood between the muscle fibers (Figs.
2. E, F and Fig. 3. A, B).

Cysts appeared as recent hematoma in compart-
mentalization. The difference between the
hematoma and cyst is in the predilection seat, du-
ration and case history of previous trauma. More-
over, there was some difference on the ultrasound
such as the septa in the cyst were thick and hyper-
echoic than in the hematoma and there was a
marked acoustic enhancement in case of the cyst.

In the chronic form of cyst, the fluid contents de-
creased while the internal fibrosis increased this in-
creased the echogenicity in ultrasound examination
(Fig. 3. C, D).

Urethral diverticulum appeared as an oval or
circumscribed swelling on the perineal region
which extends from just below the anus downward.
The size of the swelling varied according to the fill-
ing or the emptying of the diverticulum. Urethral
dilatation appeared sonographically as an anechoic
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Fig. 1. A, C, F): Ultrasonographic view of abscesses appeared as hypo/hyperechoic structures (white arrow, C), with distinct
hyperechoic and well-developed capsule (white arrow 1a), which appeared as an echogenic line that demarcated the contents
of the abscess from the neighboring tissues (E). B, D, E): Abscess in different animals.



to hypoechoic homogenous structure with well de-
marcated wall and acoustic enhancement especially
in the transverse plane. The connection between the
diverticulum and the urinary bladder appeared as a
narrow anechoic area with a demarcated wall (Fig.
3. E, F). Variation in the echogenicity with appear-
ance of hyperechoic crystals was usually attributed
to the variation in the concentration of the urine and
concurrent diseases of the urinary tract as in cases
of cystitis. In all cases needle aspiration under

sonographic vision control ensured the diagnosis
and was followed by surgical intervention. 

Discussion

The ultrasonographic appearance of swellings in
this study, varied according to the type, duration,
contents and location. Even in case of same types
of swelling, the ultrasonographic features could
have some degree of difference (Burk and Ackre-
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Fig. 2. A, C): Ultrasonographic view showing the intestinal loops appeared in longitudinal echogenic lines or circles according
to the orientation of the transducer either in the sagital or transverse plane. B, D): Hernia in sheep. E): Ultrasonographic
view of hematoma (F) appeared as hypoechoic diffuse non demarcated structure due to infiltration of the escaped blood be-
tween the muscle fibers.  



man, 1996). Needle aspiration or catheter drainage
under ultrasonographic guidance allowed safe ob-
taining of samples from the contents of different
forms of swellings and was of value for differential
diagnosis (Braun, 1993; Hashefi, 2009).

In our study, variation in echogenicity of ab-
scess varied according to the duration of the ab-
scess and the character of the contents. Recent
abscesses diagnosed in sheep and goat were mostly
characterized by presence of hyperechoic shadow

and presence of more or less hyperechoic spots.
This was specially observed in cases of lymph node
abscess. These results were in contrary to Hager et
al. (1985) who reported that, the contents of recent
(acute) abscess are hypoechoic and homogenous
creating a moderate degree of acoustic enhance-
ment below the swelling. Old (chronic) abscess di-
agnosed in this study were hyperechoic with a
distinct hyperechoic capsule. Posterior acoustic en-
hancement (hyperechoic shadow) in addition to
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Fig. 3. A): Ultrasonographic view of hematoma (B) appeared as hypoechoic diffuse non demarcated structure due to infil-
tration of the escaped blood between the muscle fibers. C, D): Cysts appeared as recent hematoma in compartmentalization,
note the presence of septa in the cyst were thick and hyperechoic than in the hematoma. E): Ultrasonographic view of the
urethral diverticulum showing the variation in the echogenicity with appearance of hyperechoic crystals. F): Urethral diver-
ticulum in a cattle calf.



formation of internal septae were usually seen in
more chronic cases (Hager et al., 1985; Mohamed
and Oikawa, 2007).  

In our study, demarcation of the hernial ring and
contents were easily performed via ultrasonogra-
phy. The hernial ring was determined as a discon-
tinuation of the abdominal wall echogenicity which
isolated the hernia contents from the surrounding
tissues. In cases of traumatic irreducible hernias,
the hernia ring appeared thick and extremely hy-
perechoic in comparison to the surrounding tissues;
the presence of more or less hypoechoic inflamma-
tory exudates in these forms of hernias resembled
the abscess in the ultrasonographic examination
(Corn, 1998; Hashefi, 2009). However the clear ap-
pearance of the peristaltic movement of the intes-
tine inside the hernia was diagnosis of value for
differential diagnosis; this was in agreement with
(Mohamed and Oikawa, 2007).  

Ultrasonographic differential diagnosis between
recent hematoma and cyst/bursitis was mostly dif-
ficult in our study as they appeared mostly the
same. This was in agreement with Farrow (1996)
and Hashefi (2009). However, the predilection seat
for hematoma in the heavy musculature areas as the
gluteal, thigh and shoulder region, duration and
case history of previous blunt trauma was helpful
in dedifferentiation between both lesions. More-
over, the internal septae seen in the cyst/bursitis
were thick and hyperechoic than those seen in
hematoma with a marked acoustic enhancement in
case of the cyst/ bursitis. In the chronic form of bur-
sitis/cyst, the fluid contents decreased while the in-
ternal fibrosis increased.

In agreement with Magda (2006), urethral di-
latation appeared sonographically in our study as
an anechoic to hypoechoic homogenous structure
with well demarcated wall and acoustic enhance-
ment. However the variation in the concentration
of urine and concurrent diseases of the urinary tract
as pyelonephritis or cystitis could result in differ-
ence in echogenicity. Obtaining of a sample from
the swelling contents under ultrasound visual con-
trol is of value for laboratory diagnosis (Braun,
1993). 

Conclusion

Ultrasonography is considered a noninvasive suc-
cessful technique for differential diagnosis of dif-
ferent types of swellings in farm animals. It is used

as a screening method before the surgical opera-
tions and could be successfully fellow the progres-
sion of different affections in farm animals and
expect the prognosis after treatment. The technique
does not need any special preparations for the ani-
mals as fasting or anesthesia, therefore field appli-
cation of ultrasonography in differential diagnosis
of swellings could allow successful help for field
veterinarians.
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