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ABSTRACT

In the present study 24 dogs and 6 cats were ultrasonographically examined for splenic
surgical sffections. Nineteen dogs suffered splenic masses with an incidence rate of nearly
79 16% and are considered to be the mostly encountered surgical affection of the spleen in dogs
(hemangiosarcoma, carcinoma, nodular hyperplasia, and hematoma). In the second level was
splenomegaly 3 cases (12.5%) while traumatic splenic rupture and splenic torsion are considered
very rare and each was represented in one case out of the 24 cases. In cats 4 cases with splenic
masses, 1 with traumatic splenic rupture and 1 suffered splenomegaly were recorded

The sonographic picture, cytological and histopathological findings as well as the surgical

treatment were described and discussed.

INTRODUCTION

Abdominal  ultrasonography  helps  in
obtaining valuable informations that Jead to
definitive diagnosis or to narrow the list of
differential  diagnosis obtained by other
diagnostic techniques. Ultrasonographic
assessment of the splenic size is subjective and
pathognomonic. Folding of the spleen upon itself
in cats indicates splenic enlargement (I).

Splenomegaly could be encountered
secondary to extramedullary hematopoiesis,
infectious diseases, splemic torsion, or malignant
mfiltration, such as lymphoma and mast cell
tumors (1-5).

A spotted echotexture of the spleen with
multiple small hypoechoic nodules is highly
suggestive of benign or malgnant lymphoma
Rupture of splenic mass with subsequent
haemoabdomen is more frequently encountered
in cases of splenic malignancies; however it
occurs in bemgn lesions. Splenic cyst and
abscesses are rare and manifested as fluid filled
cavities of vanable echogenicity within the
splenic parenchyma similar to those of the liver
These cannot be differentiated from haematomas
or cavitated omasses based on their
ultrasonographic appearance Cases suffered
splenic infarction, the affected areas appear
hypoechoic, sharply demarcated from adjacent

parenchyma. They showed decreased or abscent
blood flow on colour Doppler or Power Doppler
examination. In contrast to splenic masses,
infarcts don't tend to distort the normal organ
contour in most cases (3).

Splenic torsion is a rare disorder in dogs.
Usually there is progressive of the
spleen, with decreased to absent blood flow. The
parenchymal u:hogmidty and echotexture can
vary as the congestion, hemorrhage, or mfarction
progresses. The parenchyma is typically mottied,
and lacy anechoic to hypoechoic areas are
observed focally or diffusely (4).

Therefore, the aim of the present study was
to evaluate the efficacy of ultrasound for
diagnosis of different splenic surgical affections
as well as to survey such affections as the
ultrasonocraphic pictures which are sometimes
controversial.

MATERIAL AND METHODS

In the course of this study a total number of
24 dogs (14 females and 10 males) of 10
different breeds were examined Eight of the
females were castrated. Ages ranged between 6
yk:nsﬁllld!ymuﬂmdweigmedd.ikg-ﬁﬂ

Six cats were examined ultrasonographically

for diagnosis of different surgical splenic
affections In cats the most encountered breed
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was the European Shorthair 4 out of 6. Also 5
out of the six cats were males of which 3 were
castrated, the cats weighted 2.5 to 4.8 kg, Ages
ranged between 6 m till 16 years old.

These ammals were admitted to the small
animal clime Justus-Liebig University, Giessen,
Germany dunng the period from 2008 to 2010
Ultrasonography was performed using a real-
time ultrasound machine (Powervision 8000,
SSA-390A; Toshiba) with an 8 to 12 MHz linear
transducer and 5-7 MHz convex transducer and
(LOGIQ 9 General Electric (GE) - USA)
equipped with M7C (4-7 MHz) convex
transducer and M12 L (9-12 MHz) linear array
transducer. The wventral abdominal wall was
clipped and acoustic gel (Sonogel, Bad
Camberg) was applied. The entire abdomen was
examined ultrasonographically while the animal
was in dorsal recumbency.
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Fifteen out of the 24 dogs and 2 out of & cats
were surgically operated for splenectomy.

Percutaneous ultrasound-guided aspiration
biopsies were performed using either a 22 gauge
spinal needle or a 20 gauge needle The
microcore automated biopsy is performed using
a 18 gauge Tru-Cut-like needle, assisted by an
automated biopsy gun and also fine-needle
aspiration biopsy (FNAB) for cytology were
performed using syringe and slide for direct
smear.

The ultrasonographic findings and the other
examination procedures help in the diagnosis
such as cytology, histopathology, which were
performed by biopsy needle, and laparotomy
was undertaken and results are illustrated in
tables 2 & 3.

RESULTS AND DISCUSSION
Table 1. Illustrated the number and percentage of the ultrasonographically diagnosed
different splenic affections in dogs and cats.

Splenic affections og £
(number and percentage) {(number)
Splenic masses 19 (79.16%) 4
Traumatic splenic rupture 1(4.1%) 1
Splenomegaly 3 (12.5%) 1
Splenic torsion 1(4.1%) -
Total number 24 6
- constituted nearly 79.16% of the
Through the assessment of the affected ultrasonographicallf sl bkt

dogs, it was found that the breed, sex, and
weight did not play any role in the incidence of
these pathologies or surgical affections. On the
other hand considering the age, the affected
cases were the older (aged more than 6 years till
14 years old) and they were mainly affected with
ruptured  splenic  hemangiosarcoma.  The
incidence of malignancy in relation to body
weight indicated no special relationship.

In cats the most encountered breed was the
European Shorthair (4 out of 6). Also 5 out of 6
cats were males and of which 3 were castrated.

In dogs 1t was found that the most
commonly encountered splenic affections were
the splenic masses (19 out of 24) as they

affections. In the second level, splenomegaly
and hyperplasia constituted 12.5%, then the
traumatic splenic rupture (1) and splemc torsion
(1), each constituted 4.1% and considered very
rare.

Lymphoma was recorded in one year old
cat and splenomegaly due to fibrosarcoma was
recorded in a 16 years old cat.

1. Splenic masses

In dogs it was found that the most
commonly encountered splenic affections were
the splenic masses (19 out of 24) as they
constituted nearly 79.16% of the
ultrasonographically diagnosed splenic
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affections. They were mostly hemangiosarcoma
(12 out of 19 cases). Of these 12 cases, 5 dogs
were with ruptured splenic tumour and the other
7 cases were other types of hemangiosarcoma.
There were also splenic nodular hyperplasia (3).
hematoma (2), and carcinoma (2) cases. This
elevated incidence of splenic masses was also
reported by several authors (2, 6, 7).

The ultrasonographic picture of the cases
with splenic masses demonstrated round
anechoic to hypoechoic areas or nodules in the
splenic parenchyma with well defined borders
(Fig | A&B), sometimes of mixed echogenicity
or inhomogenous and sometimes with
hypoechoic septa which represented unclotted
blood in cases of hematoma. The round focal
changes of the different sizes were highly
inhomogenous with hyper and hypoechoic areas.
In cat hematoma appeared as anechoic mass
with unclotted blood (Fig. 1C).

Lad
(%]

In the 5 cases with ruptured tumour, there
were areas of mixed echogenicity and sometimes
with free abdominal fluids; splenectomy was
done in one case (Fig. 3, 4 and 6) These
findings are supported previous studies (1, 6, 7).
These findings are considered non specific and
definitive diagnosis requires cytologic or
histopathologic examination (1, 8).

Of the 14 cases suffered splenic masses, 5
were not surgically treated and the other © cases
were subjected to splenectomy operation.

Considering the splenic surgical affections
in cats, 4 cases suffered splenic masses
demonstrated ultrasonographic inhomogenous
spleen with multiple anechoic to hypoechoic
round nodular structures or masses in the spleen
(Fig. 5). The same ultrasonographic picture as
described in dogs and supported by previous
several studies (1, 6, 9).

Table 2; Ultrasonographic, surgical, cytological, histopathological findings in the splenic

surgical affections in dogs

: Cytology and |Figures
Dog : . : Surgical : ‘ :
P * A
Ultrasonographic findings histopathological | in the
{(number) interference ;
_ findings text
Of the 14 cases
round anechoic to hypoechoic areas in the splenic | suffered splenic
parenchyma, sometimes of mixed echogenicity or | masses 5 were not
S 2 inhomogenous with hypoechoic septa which surgically treated
IEH cases) represented unclotted blood in 2 cases of according to e BT
Eibied hematoma. The round focal changes of the different] owmner's opinion hcmin iusar-:um:; 12346
turl:mr (5 sizes were highly inhomogenous with hyper and | and 9 cases were 12 Dutgﬂl' S5 caa | wEe
k__m\}“ hypocchoie arcas operated with
; splenectomy.
Im the 3 cases with ruptured tumour, there were
. i T §
areas of mixed echogenicity with free abdominal .."':lplcm?c 4 w?s
: ome in one case
luid L
I.:a::::t;: in one case, there was a hypoechoic structure
- F;een 1 subcutaneously diagnosed as a part of the spleen Splenectomy -—-- 7.8
P ( due to traumatic ruptured spleen
cnse) : g i i
demonstrated splenic enlargement at the hilus Infarcti i i
A s caseand AR s nfarction, carcinoma
Splenomegaly B C Cate ant T L A | Splenectomy was and moderate
P i homogenous with rounded border while in the third e o on Bvisiariu it 10,11,12
{ ) case, there was a hypoechoic area in the cranial e chis AT
pole. erythropoiesis
torsion E
Tarsian (1 torsion demonstrated enlarged spleen with diffuse d::lg.:.rglr_a_ln;ilumatu:lls
; anechoic area and multiple parallel echogenic lines |  Splenectomy - e e 14,15
case) Hithe piit iR with hemorrhage and
K T serosa cell hyperplasic
| and dysplasia
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Table 3: Ultrasonographic, surgical, cytological, histopathological findings in the splenic

surgical affections in cats

: - E Cytology,
Ultrasonographic Surgical : ; :
: thaol Fi th
Cat (number) findings terferedil histopa 1ological gures in the tex
findings
Inhomogenous spleen with
multiple anechoic to
hypoechoic round The histopathological
: structures or masses in the| Splenectomy in one | findings were lvmphoma,
PN R spleen. The case with cat follicular hyperplasia and -
splenomegaly was of congestion
inhomogenous parenchyma
with free abdominal fluid
Inhomogenic parenchyma, N - E i
: : e o surgery (aceording Histopathology:
B LI LAl tgﬁ:ﬁ;ﬁi;ﬁ]ﬂ:' to owner's opinion) | malignant fibrosarcoma e
e Surgery: necrotic
Rupture spleen and - “:'Eﬁf;::': Tmrl'-:&nhnie omental fat and the r ioloun senisd
septic peritonitis (1 e e spleen is ruptured in yiology: sep 94 and B
s and inhomogenous 02 paril peritonitis
surroundings splenectomy

2. Traumatic splenic rupture

In one dog, there was a hypoechoic
structure subcutaneously located and was
diagnosed as a part of the spleen due to its
traumatic rupture (Fig 7 and 8 A & B). The
cause of this condition is attributed to severe

Fig. 1 (A): Recent splenic hematoma in a
dog, ultrasound longitudinal
scan: anechoic to hypoechoic
swelling of mixed echogenicity
with hyperechoic septae, which
represents unclotted blood of
6.5x 4.5 cm in diameter.

(B): Afier three months, it appears
shrinked hypoechoic with thick
hyperechoic wall with central
cavitation and retracted to only
(2 cm).

trauma due to an accident. While the cat with
ruptured spleen and septic peritonitis
demonstrated free fluid with corpuscle. The
surrounding was also hyperechoic and

inhomogenous (Fig.9 A&B).
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Fig. 1 (C): Hematoma with unclotted blood
ulirasound longitudinal scan in
a cat with anechoic mass in the
spleen (arrow).

Fig. 2: Splenic mass in a dog (5x Scm)
(arrow): ultrasound longitudinal
scan, the spleen is inhomogeneous,
and chambered with mixed
echogenicity.

Fig. 3: Splenic large inhomogenous mass in
a dog: ultrasound longitudinal scan
demonstrated  multifocal areas
which are poorly defined, an- to
hypo-echoic, and complex in
echotexture (4cm) inhomogenous.

35

Spleen

Splenic i

Splenic tumor

Fig. 4: Showed bluish black spleen in a dog

with multiple masses and bloody
ascites due to a rupture of one of
these tumors.
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Fig. 5 (A): Splenic mass in a cat
ultrasound longitudinal secan
with inhomogenous spleen
and multiple anechoic round
structures. (B): Macroscopic
picture of the spleen after
splenectomy.

Fig. 6: Ultrasound longitudinal scan of a case
suffered rupiured splenic mass with
hemangiosarcoma demonstrated
undefined edges of the spleen and area of
mixed echogenicity in spleen edge. Free
abdominal fluid was clear. S: spleen, F:
free abdominal fluid, T: ruptured mass

Fig. 7: Traumatic splenic rupture in a dog,
ultrasound longitudinal  scan:
hypoechoic structure with rounded
end lying subcutaneously Spleen (S)
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Fig. 8 (A&B): Ruptured spleen into 3 parts.

Fig. 9 (A): Splenic rupture in a cat, ultrasound
with hypoechoic

longitudinal scan
spleen (S) and sharp definitive edges.

Fig. 9 (B): Ruptured spleen in to 2 parts in a cat.

3. Splenomegaly

Cases with splenomegaly (3) dogs
demonstrated its enlargement at the hilus
region in one case (Fig. 10) and in another one
was inhomogenous with rounded border while
in the third case; there was a hypoechoic area
in the cranial pole (Fig 11 & 12).

The case with splenomegaly in cat was of
inhomogenous  parenchyma  with  free
abdominal fluid (Fig.13). These findings are

2l

also reported previously (16). However,
differential  diagnosis for splenomegaly
included splenic  torsion, septicaemia,

toxaemia, splenic wvein thrombosis, diffuse
cellular infiltration caused by lymphoma or
erythropoiesis, which has been described by
several authors (11, 12). Therefore for accurate

diagnosis  exploratory laparotomy  and
histopathological examination should be
performed.
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Fig. 10: Splenomegaly in a dog,
ultrasound longitudinal scan:
demonstrated large splenic
diameter at the hilus region
(3.6 cm) (arrow).

Splecn

Fig. 11: Splenomegaly in a dog,
ultrasound longitudinal  secan
demonstrated area of infarction
appears as hypoechoic area in the
cranial pole of the spleen (arrow).

Fig. 12: Splenic infarction in the same dog
with rounded border of the spleen
and of blackish colouration
(arrow).

Fig. 13: Splenomegaly in a cat, ultrasound
longitudinal scan spleen s
inhomogenous and thick (1.7 cm).
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4. Splenic torsion
The case with torsion demonstrated
enlarged spleen with diffuse anechoic area and
multiple parallel echogenic lines in the
parenchyma (Fig. 14).
During ultrasonographic examination
the spleen was enlarged with diffuse anechoic
areas and multiple parallel echogenic lines

Splegn o= -

Fig. 14: Splenic torsion in a dog, ultrasound
cross scan showing enlarged spleen
with diffuse anechoic areas and
multiple parallel echogenic lines
within the parenchyma.

It could be concluded that the causes of
splenomegaly are numerous and are categorized
as inflammatory (splenitis)  hyperplastic,
congestive and infiltrative forms (13). Therefore,
splenic torsion should be considered in dogs and
cats presented with splenomegaly.

The pathogenesis of splenic torsion is
unknown; it is hypothesized to cause or is a
sequele of gastric volvulus (14). Torsion of the
spleen around its pedicle, produce wvascular
congestion due to compression of the thin wall
splenic veins, whereas the thicker wall arteries
remain patent (I4). Ultimately, blockage of the
artery occurs. Therefore, thrombosis of the
splenic veins and eventually of the splenic
arteries occur with splenic torsion. Splenic
congestion, hemorrhagic infarction and necrosis

within the parenchyma. There were anechoic
dilated sinusoids from splenic congestion and
torsion. This case was diagnosed as chronic
splenic torsion and splenectomy was
undertaken (Fig. 15). Cywology of the spleen
showed pvogranulomatous chronic
inflammation with hemorrhage and serosa cell
hyperplasie and dysplasia.

Fig. 15: Splenectomy for the case with spleniec
torsion in a dog appears grey in

colour with tearing (arrow).
Chronic splenic torsion with loss of
the capsule and with ischemic area.

are histopathological findings with splenic
torsion (15}
The uirasonographic picture showed the

splenic parenchyma as diffusely hypoechoic
with linear echoes separating large anechoic
regions (3).
CONCLUSION
It could be concluded that in dogs. the most
encountered splenic surgical affections were
splenic masses (hemangiosarcoma, carcinoma,

nodular hyperplasia, and hematoma) (19 out of
24}, In cats splenic masses were 4 out of 6 cases,

of which lymphoma, hematoma and
splenomegz!y due to fibrosarcoma were
recorded.

The authors would like to acknowledge all
staff members of Pathology Department of
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for achievement and diagnosis of different
biopsy specimen for confirmation.
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