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Abstract
Background  and  Objective:  Diagnosis  of  the  internal  abscesses  is  important  to  relieve  the  cost  burden  on  animals’  owners  that
comes from long duration of unspecific and conservative medications and to nourish the animals welfare and hence their productivity.
Therefore, this study aimed to evaluate the role of ultrasound, as non-invasive and decision-making tool, in addressing this issue.
Materials and Methods: Nineteen buffalo cases were employed in this study and subjected to critical clinical and ultrasonographic
examination: pre- and post-therapeutic interventions. Results: Emaciation, inappetance, scanty feces, ruminal atony, systemic
disturbances and dull demeanor were found general clinical findings. Specifically, recurrent tympany and abdominal pain (n = 9; 47.4%)
and abdominal distension (n = 2; 10.5%) were observed in abdominal abscesses, while respiratory manifestations (n = 6; 31.6%) and
cardiac manifestations (n =  4; 21.1%), were recorded in thoracic abscesses. Ultrasonographically, abdominal (n = 13; 68.4%) and thoracic
(n = 6; 31.6%) abscesses were diagnosed and the treatment strategies were consequently determined. Of 19 cases, 10 animals (52.6%)
were of bad prognosis and advised to undergo slaughter, 6 cases (31.6%) were locally and systemically treated and 3 buffaloes (15.8%)
were only  subjected  to  systemic  treatment.  Of  9  treated  animals,  4  cases  (44.4%)  responded  and  showed  a clear improvement
post-treatment. Conclusion: This study concludes that abdominal and thoracic ultrasound is a beneficial tool in diagnosis of buffaloes
in which the internal abscessations are obscured. Additionally, it could efficiently provide clinicians with the therapeutic decision for a
proper and economical intervention.
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INTRODUCTION

Classical diagnosis of surgical body swellings (e.g.,
hematomas, abscesses, hernias, neoplasms, bursitis and  cysts)
depends mainly on anamnesis and clinical examination1.
However, in some clinical cases the local pain, skin thickness
and critical body location (e.g., submandibular region) may
hinder the clinical decision. Therefore, there is a necessity to
employ other additional diagnostic tests to help with clinical
decision. Besides, diagnosis of certain clinical cases in which
deep or internal body swellings as a reason of illness, such as
inflamed gallbladder and hepatic abscess, may be suspicious
because of un-specific experiencing clinical symptoms. Thus,
ultrasound, as an accurate, of low cost, non-invasive and well
applicable could be used as an auxiliary tool to reach the
ultimate diagnosis of the vague internal surgical swellings2,3,
either alone or combined with ultrasound-based biopsies4.
Moreover, the ultrasound is used as a valuable tool for
determining the extent and nature of accumulating fluid
inside various circumscribed swellings (edema, blood, pus,
fibrin, serous and urine)5-7, as well as lesion architecture. In
veterinary sector, there are very scarce scientific reports that
have recently discussed the role of ultrasound in diagnosis
and characterization of various external swellings in cows5,6,8

and buffaloes6-8. On the other hand, so far, there is also scarcity
of papers that have addressed the potentiality of ultrasound
in diagnosis of abdominal abscessations in cows9-11 and there
are few research papers have studied the internal purulent
collections in buffaloes11,12. Therefore, in order to fill this gap
and expand the relevant knowledge, the purpose of this
retrospective study was to portray and fully describe the
potential role of ultrasound as an adjunctive and readily
available tool in diagnosis of different internal abscessations
in buffaloes and to evaluate its role in determination of the
proper therapy for those cases.

MATERIALS AND METHODS

Animals: Nineteen buffalo cases were enrolled in this study.
These animals were investigated at Veterinary Hospital,
Zagazig University from July, 2016-June, 2017. On
presentation, all animals had chronic weight loss, indigestion
and  scanty   feces   as   well   as   history   of  recurrent fever
(10-30 days  ago).  These  animals  were  females,  weighted
400-600 kg (Mean±SD: 507.36±105.66) and aged 2-10 years.
These animals were also recorded as 9 pregnant, 6 recently
calved and 4 non-pregnant.

Clinical examination: All animals were subjected to thorough
clinical examination as previously described13. In all cases,
assessment of the vital parameters, [body temperature, pulse
rate and respiratory rate], pain tests and rumen, lung and
heart auscultation were fulfilled, as well as, their experiencing
clinical findings were also recorded.

Ultrasonography: Abdominal and thoracic ultrasounds were
conducted in all animals under investigation. Three
topographic seats were evaluated by abdominal ultrasound:
Left abdominal scanning, right abdominal scanning and
ventral abdominal scanning. The left and right seats were
dorsoventrally scanned at 6th-12th intercostal spaces as well
as left and right flanks, while the ventral scanning was
performed craniocaudal from xiphoid cartilage to base of
udder. The thoracic ultrasound was conducted dorsoventrally
at left and right intercostal space (3rd-6th intercostal spaces).
These examinations were done, while animal in standing
position, using ultrasound machine (Sonoscape, A5V, China)
with 3.5 and 5 convex transducers after application of clipping,
shaving and coupling gel at the examined site. When
convenient, ultrasonography based aspiration was afterwards
carried out then the obtained samples were aseptically
collected and submitted to sensitivity test.

Interventions: Of note, the abscesses diagnosed here were
confirmed based on paracentesis procedures performed in all
cases, except one case in which the abscess localization was
confirmed after necropsy procedure.

Medical and surgical interventions were performed based
on the results of ultrasonographic examination. When
decided, buffaloes were received local  and  systemic  therapy
(n = 6) or only systemic (n = 3).

The  local  intervention  of  intra-lesional  lavage  with
sterile  normal  saline  and  followed  by  intra-lesional injection
of metronidazole 0.5% (Flagyl®; Amireya, Egypt) was initially 
performed.  The  animals  were  received  systemic  course of
a  combination of gentamycin and amoxycillin (Gentamox®
intramuscular; Hipra, Spain) and metronidazole drip for
successive 7 days.

The aspiration technique was conducted under
ultrasonographic guidance after aseptic preparation of the
entry seats with alcohol 70% and local infiltration anesthesia
with lidocaine HCL (2%). When required, the animals were
intravenously sedated with xylazine HCL 2% (Xylaject®;
ADWIA, El-Obour, Egypt, 0.1 mg kgG1).

Additionally, oral administration of magnetic bare was
applied in 13 cases (68.4%) with peri-reticular and thoracic
abscesses.
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Clinical   and     ultrasonographic     examinations    were
re-assessed after finishing the course of treatment.

RESULTS

Clinical findings: Emaciation, inappetence, scanty feces,
ruminal atony, systemic disturbances and dull demeanor were
the most common recorded findings for animals had either
abdominal or thoracic abscesses. Nine animals (47.4%) with
abdominal abscesses experienced abdominal pain and
recurrent tympany, while abdominal distension was observed
in  2  cases  (10.5%).  Cough,  mouth  breathing, abducted
elbows  and  abnormal  lung  sound  (wheezes  and cracking)
(n = 6; 31.6%) and jugular  pulsation, brisket edema and
muffled heart sound (n = 4; 21.1%) were the observed clinical
findings for the animals suffered thoracic abscess (Table 1).

Ultrasonography: Location, size, number and stages of
detected abscesses are depicted in Table 2.

Abscesses were found in thoracic cavity (n = 6; 31.6%)
(Fig. 1a), perireticular (n = 7; 36.8%) (Fig. 1b-e), hepatic (n = 3;
15.8%), splenic (n = 2; 10.5%) (Fig. 2) and between rumen and
abdominal wall (n = 1; 5.3%) (Fig. 1f). Fourteen cases (73.7%)
had single and 5 cases (26.3%) had multiple abscesses. All
abscesses appeared circumscribed with hypochogenic to
hyperechogenic wall and the contents were varied from
anechoic  (n  =  6;  31.6%)  (Fig. 1-e), hypoechoic to echogenic,
(n  = 10; 52.6%) (Fig. 1a, f) and hyperechoic with distal acoustic
shadowing, either clear or dirty (n = 3; 15.8%) (Fig. 2a-c).
Echogenic wall-derived septa invaded the content of abscess
were observed in only one case (5.3%) (Fig. 1b). The size of
abscesses were variably recorded from < 2-> 10 cm. Based on
their size, the abscesses were categorized into small (< 2 cm;
n = 6), medium (3-9 cm; n = 8) and large (> 10 cm; n = 5). Four
cases (21.1%) with thoracic abscesses had pleural and
pericardial effusion and hepatic congestion. Reticulitis was
observed in  13  cases  (68.4%):  6  thoracic and 7 abdominal.
Ultrasonographic description of these lesions is displayed in
Fig. 3 and Table 3.

Table 1: Recorded clinical findings of buffaloes with abdominal and thoracic abscesses
Abdominal abscesses Thoracic abscesses Total numbers

Clinical findings (n = 13) (n = 6) (n = 19) Percentage
Emaciation 13 6 19 100.0
Inappetence 13 6 19 100.0
Loss of demeanor 10 6 16 84.2
Scanty feces 13 6 19 100.0
Ruminal atony 13 6 19 100.0
Recurrent tympany 9 0 9 47.4
Abdominal pain (gait stiffness, grunting) 9 0 9 47.4
Abdominal distension 2 0 2 10.5
Cough, mouth breathing and abducted elbows 0 6 6 31.6
Abnormal lung sound (wheezes and cracking) 0 6 6 31.6
Brisket edema 0 4 4 21.1
Jugular pulsation 0 4 4 21.1
Abnormal heart sound (muffled) 0 4 4 21.1
Systemic disturbances* 10 5 15 78.9
Recumbency 2 0 2 10.5
Icterus 1 0 1 5.3
*Systemic disturbances include elevation of body temperature above 39EC, respiratory rate above 30 minG1 and pulse rate above 80 minG1  13

Table 2: Ultrasonographic findings (location, size, number and stages) of internal abscesses in buffaloes
Size Number Stages
------------------------------------------------------------------ ----------------------------------- -----------------------------------------------------------

Location Small (<2 cm) Medium (3-9 cm) Large (>10 cm) Single Multiple* Unripened Ripened Calcified
Thoracic 0 2 4 6 0 3 3 0
Reticulum/rumen 0 4 0 4 0 1 3 0
Reticulum/liver 0 0 1 1 0 0 1 0
Reticulum/spleen 1 0 0 1 0 1 0 0
Reticulum/abomasum 0 1 0 1 0 1 0 0
Hepatic 3 0 0 0 3 0 1 2
Splenic 2 0 0 0 2 0 1 1
Rumen/abdominal wall 0 1 0 1 0 0 1 0
Total (%) 6 (31.6) 8 (42.1) 5 (26.3) 14 (73.7) 5 (26.3) 6 (31.6) 10 (52.6) 3 (15.8)
*Multiple abscesses were described, when there was more than one abscess per US-image or single abscess (per each image) of different US-images of the same organ
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Fig. 1(a-f): Ultrasonographic findings of abdominal and thoracic abscesses,  (a)  Note large-size thoracic abscess imaged at right
4th ICS with echogenic appearance of its content indicating ripened stage, (b) Medium-size abscesses with anechoic
content (unripened) imaged from ventral abdomen, these abscesses were located between reticulum and rumen with
the echogenic septations, (c) Rreticulum and abomasum (arrow), (d) Reticulum and liver (arrow), (e) Reticulum and
spleen (arrow) and (f) Medium-size ripened abscess with echogenic content located between rumen and abdominal
wall and imaged from left flank region
TW: Thoracic wall, AW: Abdominal wall, ICS: Intercostal space, Dr: Dorsal, Vt: Ventral, Cr: Cranial, Cd: Caudal

Fig. 2(a-d): Ultrasound images of hepatic and splenic abscesses, (a) Note a small-size abscess observed at left 6th ICS with
hyperechogenic appearance of its content with distal dirty acoustic shadowing (gases, arrow) located intra-splenic, 
(b)  small-size multiple intra-hepatic abscesses imaged from right 9th ICS dirty acoustic  shadowing  (gases. arrow),
(c) Note the distal acoustic shadowing (arrow) appeared distally to calcified abscess and (d) Note the necropsy finding
of liver abscesses that confirms the ante-mortem ultrasonographic examination
AW: Abdominal wall, ICS: Intercostal space, Dr: Dorsal, Vt: Ventral
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Fig. 3(a-e): Ultrasonography of some lesions that were combined with internal abscessations, (a)  Note presence of clear anechoic
fluid into the pleural cavity (pleural effusion, (b) as well as pericardial cavity (pericardial effusion, (c)  Dilated Caudal
Vena Cava (CVC) indicates hepatic congestion is also shown and (d) Peritoneal cavity (ascites) appeared clear anechoic
and  (e) Peritonitis with echogenic bands represents fibrin interspersed with hypoechoic exudates
PLE: Pleural effusion, PCE: Pericardial effusion, ASC: Ascites, F: Fibrin; E: Exudate, TW: Thoracic wall, AW: Abdominal wall

Table 3: Ultrasonographic description of the associated lesions with internal abscesses
Type of lesion No. of cases* Ultrasonographic description Abscess location
Pleural/pericardial effusion 4 Clear anechoic fluid in pleural/pericardial sacs Thoracic 
Hepatic congestion 4 Dilated portal vein  and  rounded  appearance  of  caudal  vena  cava  with  more Thoracic

echogenc appearance of hepatic parenchyma
Reticulitis 13 Thickening of reticular wall with absence of biphasic contraction of the reticulum Thoracic (n = 6)

Perireticular (n = 7) 
Diffuse peritonitis 1 Echogenic band of fibrin interspersed with hypoechoic fluid distributed in whole Perireticular

abdominal cavity 
Ascites 1 Clear anechoic fluid in distributed in whole abdominal cavity Hepatic
No lesions 5 - Splenic (n = 2)

Hepatic (n = 2)
Between rumen and
abdominal wall (n = 1)

*Same case had more than one associated lesion

Therapeutic interventions: Three out of 6 cases responded to
local and systemic therapy and only 1 out of 3 cases
responded to systemic therapy (Table 4). Unfortunately and
owing to detected bad prognostic parameters, the owners of
10  cases were advised to slaughter their animals.

DISCUSSION

The most important finding of this study is that
ultrasonography is the most valuable tool for confirmatory
diagnosis of internal abscessations in buffaloes.
It is well known that clinical findings of internal

abscessations of buffaloes are not  specific14.  At  this  regards,

the clinical findings, as reported in this study, were found
variable according to origin of abscessation11.
Herein, for abdominal abscesses, we observed recurrent

tympany and abdominal distension and abdominal pain, while
in case of thoracic abscessations, cough and abnormal lung
sound (wheezes and cracking), jugular pulsation, brisket
edema and muffled heart sound were experienced by the
examined animals15,16. Relying on these clinical signs and/or
laboratory tests were actually not reliable to have an ultimate
confirmatory diagnosis; this due to these signs could be
observed in other various chronic inflammatory diseases9,10.
Therefore, ultrasonography, as  non-invasive  imaging  tool,  is
clinically worth  for  diagnosing  such  conditions.  In  addition, 
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herein, ultrasound provided us with profitable records about
exact location, size, content and stages of the abscess that
were helpful in determination of the efficient way for their
treatment7,8,17.
As ultrasonography has an important role in the diagnosis

of abscesses in other animals including equine18,19 and
cows10,20, we became interested in its role in imaging of
internal abscessations in buffaloes. However, there are only
very scarce reports in the ultrasound-based diagnosis of
internal abscesses in buffaloes11. On the other hand, data of
such imaging technique that is not only in diagnosis of
internal abscessations but also in constructing an ultimate
decision for treating the affected animals properly, is also still
required.
The   current   study   demonstrated   that,   peri-reticular

(n = 7; 36.8%), between rumen and abdominal wall (n = 1;
5.3%), splenic (n = 2; 10.5%) and hepatic (n = 3; 15.8%)
abscesses were ultrasonographically diagnosed. Interestingly,
we also found that the peri-reticular abscesses were variably
imaged  in  regards  to  their  boundaries:   Reticulum/rumen
(n = 4; 21.1%), reticulum/liver (n = 1; 5.3%), reticulum/spleen
(n = 1; 5.3%) and reticulum/abomasum (n = 1; 5.3%), that
gives an explanation of why there were merged clinical
findings of both affected organs11,21.
In addition, in conjunction with data obtained by

ultrasonography, the critical aspiration of the content of
abscess under the guide of ultrasound was also helpful in
determining the nature and volume of their content to give
information about the stage of abscess4,7. Based on this, it was
found that abscesses were varied from unripened (n = 6;
31.6%), ripened (n = 10; 52.6%) and caseated/calcified (n = 3;
15.8%) nature according to their stage of maturation.
Moreover, in this study, the most common locations of the
imaged abscesses   were   peri-reticular   (n  =  7;  36.9%) and
thoracic (n = 6; 31.6%), in which they appeared medium to
large size and single. It is also important to mention that the
hepatic and splenic abscesses were herein recorded in 3 and
2 cases, respectively and appeared small to medium size and
multiple. In a previous study, only 2 and 3 cases out of 11 cases
were found reticular and thoracic abscesses, respectively11.
The abscesses in the current study were circumscribed as

shown by others7,9. The thicknesses of the capsule may vary
according to their acuteness or chronicity nature of abscesses.
However, in some situations, thickness may increase in both
cases due to edema or fibrosis, respectively5. Specifically, by
ultrasound, the edematous capsule appeared isoechoic to
hypoechoic, while the fibrosed one appeared hyperechoic5.
Herein,  the   ultrasonographically   examined   capsules  were

mostly appeared hypochogenic to hyperechogenic. In the
present study, acoustic shadowing, either clean or dirty, were
detected in 3 cases medial to abscess that is indicative of
calcification or gases into the abscess core22. Moreover, the
appearance of a dirty shadowing or a comet tail artifact during
ultrasonographic examination indicates foreign bodies inside
the lesion23,24.
Further, pleural and pericardial effusion and hepatic

congestion were observed in the present study in 4 cases
(21.1%). These lesions were indicative of right side congestive
heart failure, as noticed in this study, due to mechanical
compression of a large abscess on the heart tissue and this
was considered as bad prognostic finding25. Reticulitis, as an
additional lesion, was found in 13 cases indicating that the
abscesses in these cases were formed due to traumatic
reticuloperitonitis’s complications26.
Based on the information provided by ultrasound, the

local and systemic treatment were afterwards performed.
From these present results, the owners were advised to
slaughter the diseased animals (n = 10; 52.6%) due to their
bad prognosis and, as we found, there was no any sense of
treatment of such cases. On the other hand, 4 cases showed
a clear improvement in their general conditions, after they
received local and/or systemic treatment.

CONCLUSION

As revealed in this study, depending only on clinical
findings is not sufficient to reach exact diagnosis of internally
localized abscesses particularly in buffaloes. Ultrasound, as
employed in this study, could efficiently confirm diagnosis of
these risky abscesses (e.g., hepatic, reticular, splenic and
thoracic abscesses), in which the clinical findings are highly
confusable. Indeed, it could efficiently help in gaining
appropriate decision for the definite treatment and prognosis
of such cases.

SIGNIFICANCE STATEMENT

This study highlights the pivotal role of ultrasonography
in diagnosis, localization and treatment of some critical
internal abscesses as well as their combined lesions in
buffaloes. As discussed here, employing ultrasound and
clinical examination, this study will provide the clinicians with
the roadmap by which they can properly diagnose such cases.
Consequently, they can also direct the buffaloes’ owners to
the definite line of treatment and prognosis of these risky
abscesses.
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