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Splenic mass in a dog: clinical case report

ABSTRACT

Splenic masses, the majority of which are formed by hemangiosarcomas, are frequently
observed in dogs of older age compared to other species and ages. A 11-year-old non-
neutered male Beagle was admitted to the hospital with the complaints of abdominal
distension with non-specific findings such as anorexia, stagnation, and weight loss.
Severe abdominal distension with pallor of mucous membranes on clinical
examinations; leukocytosis with anemia in the hemogram; high BUN and creatinine
levels and a significant increase in liver enzymes in serum biochemistry were
determined. In the microscopic examination of the aspirate taken by fine needle
aspiration of the splenic mass which determined during ultrasonographic examination,
a large number of pleomorphic, multinuclear neoplastic cells with eccentric nuclei, and
different amounts of eosinophilic cytoplasm were detected. In this case report, in cases
of limitations where biopsy or laparotomy could not be performed due to conditions
such as the vascular structure of the mass or patient's disapproval; it was demonstrated
that mass presence determined by ultrasonographic examination and the number of
infiltrating mast cells determined by microscopic examination of the aspirate taken by
fine needle aspiration can provide information in determining the benign or malignant
character of the mass.
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NTRODUCTION

It has been reported that splenic masses in dogs may be

neoplastic such as sarcoma, lymphoma, hemangiosarcoma or

non-neoplastic origin such as splenitis, hematoma, lymphoid

hyperplastic nodular lesions, and dogs with splenic mass may be
asymptomatic as well as with non-specific findings such as lethargy,
anorexia, weakness and collapse (Tillson, 2003; Vnuk et al., 2014).
Splenic neoplasia is common in elderly and medium to large breed dogs
and the hematological and biochemical laboratory findings of are highly
variable and non-specific. Although the etiology of the disease is not
known exactly, it has been reported that the disorder of the biochemical
pathways involved in angiogenesis along with genetic factors plays a
role in its development (Thamm, 2007).

In veterinary medicine, abdominal ultrasonography is frequently used
in the preoperative evaluation of animals suspected of splenic disease.
Splenic masses are often identified by abdominal palpation and/or
abdominal ultrasonography/radiography (Tillson, 2003). Although minor
changes in splenic composition can be sensitively observed with
ultrasonographic imaging, it is not specific for diseases other than
splenic abscess or torsion (Vnuk et al., 2014), and the appearance of the
spleen differs between diseases (Sato & Solano, 2004).
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Splenic mass

Therefore, ultrasound-guided fine needle
aspiration and biopsy are used to obtain a
diagnosis without the need for invasive surgical
interventions (Sabattini & Bettini, 2009).
Cytological or histological evaluation of splenic
tissue samples provides information that can
eliminate the need for surgical intervention such
as benign character or the presence of systemic
disease (Ballegeer et al., 2007). When
compared to biopsy technique, fine needle
aspiration has a lower risk due to needle’s fine
characteristic that does not cause ruptur or
haemorrhage and its features such as not
requiring sedation or anesthesia of the animal
(Stockhaus & Teske, 1998).

In this case report, diagnostic methods such
as auxiliary hematological and microscopic
examinations in the diagnosis of a splenic mass
detected in a dog by ultrasonography in
conditions of clinical limitations such as lack of
biopsy due to vascular structure of the splenic

Table 1. Serum biochemistry findings

mass or inability to perform laparotomy due to
the patient's disapproval are presented.

CASE DESCRIPTION

The material of this case report consisted of 11-
year-old non-neutered male Beagle which
brought to the Animal Hospital of Selcuk
University Faculty of Veterinary Medicine,
Department of Internal Medicine, with non-
specific findings such as anorexia, stagnation,
weight loss, and abdominal distension. The
physical examination of the dog revealed
dehydration, pallor of the mucous membranes,
low body temperature (36.1 °C) and severe
abdominal distension. It was determined that
palpable lymph nodes such as mandibular and
popliteal lymph nodes were indolent and of
normal size on palpation. No abnormal sounds
and arrhythmias were detected in lung and heart
auscultation.

Serum Chemistry Values Range Direct Bilirubin (mg/dl)

BUN (mg/dl) 106 4.70-7.30 Phosphorus (mg/dl) 15.3 1.8-6.4
Creatinine (mg/dl) 7.3 0.8-1.8 Albumin (g/dl) 2.2 2.1-39
AST (U/L) 165 10-80 Cholesterol (mg/dl) 368 90-205
ALT (U/L) 549 10-80 Calcium (mg/dl) 74 8-10.7
ALP (U/L) 1148 10-80 Triglycerides (mg/dl) 96 10-114
Amylase (U/L) 1799 500-1800 Magnesium (mg/dl) 3.6 1.5-3.5 mg/di
Glucose (mg/dl) 131 70-150 GGT (U/L) 36 1-10
LDH (U/L) 201 75-490 Total Protein (g/dl) 6.5 5.4-7.8
Total Bilirubin (mg/dl) 1.6 0.1-0.6 CPK (U/L) 152 50-450

BUN: Blood urea nitrogen, AST: aspartate aminotransferase, ALT: alanine transaminase, ALP: alkaline phosphatase,
LDH: lactate Dehydrogenase, GGT: gamma-glutamyl transferase, CPK: creatine phosphokinase

Heart (124 bpm) and respiratory rate (36
bpm) were within normal reference limits. For
further diagnosis, blood gases (ABL90 Flex
Radiometer Automatic Analyzer, Denmark),
hemogram (MS4e Melet Schloesing
Laboratoires, France) and serum biochemistry
(BT 3000 plus Biotecnica Instruments SpA
autoanalyzer, Italy) analysis along with
abdominal ultrasonography  (5-7.5 MHz,
Mindray DC-6, China) were performed.
Hyperlactataemia in blood gases (3.5 mmol/L),

leukocytosis (26.26 m/mm?®) and anemia (5.25
M/mm?) in hemogram, high BUN (106 mg / dl),
creatinine (7.3 mg/dl), AST (165 U/L), ALT
(549 U/L), ALP (1148 U/L), total bilirubin (1.6
mg/dl), phosphorus (15.3 mg/dl), GGT (36 U/L)
together with low albumin (2.2 g/dl) and

calcium (7.4 mg/dl) levels in serum
biochemistry were determined. In the
abdominal ultrasonography performed

following blood analysis, the head and tail
borders of the spleen and the hyperechoic
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effusion was detected and it was observed that

capsular area of the spleen could not be

visualized in the left hypogastric area, which is
the normal anatomical region of the spleen,
instead a heterogeneous hypoechoic mass with
9.92 cm diameter with irregular cavernous
vascular structure was detected. During the
ultrasonographic examination, no abdominal

Table 2. Blood gases and hemogram findings

the mass covered the entire splenic area.
Considering the vascular characteristic of the
splenic mass, transabdominal fine needle
aspiration was preferred because of the risk of
secondary rupture associated with biopsy.

Blood Gases Values Reference Hemogram Values Reference
pH 7.35 - 731742 WBC (m/mmd) 26.26 6-17
pCO2 (mMmHg) 334 29-42 Lym (m/mmd) 6.56 0.6-5.1
pO2 (mmHg) 443 85-95 Mon (m/mmd) 0.91 0.1-1.7
K (mmol/L) 3.8 3.6-5.5 Gra (m/mm?3) 18.79 3-13.6
Na (mmol/L) 144 139-154 RBC (M/mm?) 5.25 5.5-8.5
Ca (mmol/L) 0.95 2.2-3 MCV (fl) 74.6 58-73
Cl (mmol/L) 95 102-120 MCH (pg) 25.6 19.5-24.5
Lactate (mmol/L) 35 0-2 MCHC (g/dL) 25 28-40
Base excess (mmol/L) -5.8 -4-4 Hct (%) 39.1 35-55
HCOs (mmol/L) 19.2 17-24 Hb (g/dL) 9.8 10-18

pH: Power of hydrogen, pCO2: partial pressure of carbondioxide, pO2: partial pressure of oxygen, K: potassium, Na:
sodium, Ca: calcium, CI: chlorine, HCO3: bicarbonate, WBC: leukocyte, Lym: lymphocyte, Mon: monocyte, Gra:
granulocyte, RBC: red blood cells, MCV: mean corpuscular volume, MCH: mean corpuscular haemoglobin, MCHC:

mean corpuscular haemoglobin concentration, Hct: hemotocrit, Hb: haemoglobin

For fine needle aspiration, the dog was held
in the lateral position and the sample was taken
with a 22 gauge, 1.5 inch needle under

ultrasound guidance without applying negative
pressure in the syringe (Figure 1).

Figure 1. Physical appearance of the aspirate taken from
the splenic mass by fine needle aspiration

Wright-Giemsa staining of the aspirate and
microscopic examination (Olympus, USA, light

microscope x100 magnification) was performed
within 1 hr following the procedure. Numerous
pleomorphic, multinuclear, neoplastic cells with
eccentric nuclei with different amounts of
eosinophilic ~ cytoplasm  and  moderate
anisocytosis and anisocaryosis were detected.
The dog was humane euthanized with the
owner's consent, as the medical condition of the
patient did not improve despite palliative
treatment.

Figure 2. USG image of the splenic mass of 9.92 - 9.29
cm in size (7.5 Mhz).
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Considering the emotional state of the
owner, necropsy could not be performed. Since
the presence of a splenic neoplastic mass was
confirmed in accordance with the anamnesis,
physical examination, laboratory and imaging
techniques, the necropsy of the dog could not be
performed, therefore the benign or malignant
character of the mass could not be revealed

histopathologically. Serum biochemistry
findings in Table 1, blood gases and hemogram
findings are presented in  Table 2,

ultrasonographic image of splenic mass in
Figure 2, and multinuclear neoplastic cells
determined in microscopic examination are
presented in Figure 3.

Figure 3. A: Pleomorphic, multinuclear (black arrows) anisocytic neoplastic cells are seen in microscopic examination
of the aspirate taken from the spleen by fine needle aspiration, x10 magnification B: Arrows indicate round (red arrow)
and eccentric nuclei (orange arrow) of neoplastic cells, x100 magnification with immersion oil C: Neoplastic cells with
numerous intracytoplasmic purple granules (green arrow), x100 magnification D: arrows indicate moderate anisocytosis
and anisocaryosis (blue arrow), x100 magnification with immersion oil

DISCUSSION

Spleen; is a hematopoietic organ that has many
functions such as blood cell production,
haemoglobin iron production, erythrocyte
destruction, blood filtration, phagocytosis and
immune response (Valli, 2007). In addition to
conditions such as trauma and torsion,
degenerative, inflammatory, hyperplastic and
neoplastic diseases of the spleen can be

observed (Fry & McGavin, 2012). With
appropriate anamnesis and blood analysis
including hemogram and serum biochemistry,
ultrasonographic imaging and ultrasound-
guided biopsy or fine needle aspiration provide
important clinical information in the diagnosis
of splenic disorders in dogs (Macwilliams,
2008). In the hematochemical analysis of dogs
with splenic neoplasia, mild to moderate
anemia, leukocytosis, and high ALP levels were
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reported (Tillson, 2003). Studies have reported
that in hematochemical analysis; regenerative
anemia, high ALP, ALT and GGT levels along
with weakness, anorexia and abdominal
distension in the clinical examination are the
most common findings of dogs with splenic
mass (Fossum, 2007; Thamm, 2007). In dogs
with splenic hemangiosarcoma, increased levels
of kidney-related parameters such as BUN,
creatinine and liver-related enzymes such as
ALP, ALT, AST and GGT have been reported
to be associated with tissue hypoxia, hepatic
circulatory disorders, cholestasis, dehydration
and hemolysis (Gavazza, 2009). Being the
mean cell volume MCV, is an important
indicator along with MCH and MCHC in
anemia cases. If reticulocytes are present, the
MCYV should increase and MCHC decrease, as
reticulocytes are in general larger than the
RBCs. It is reported that an increased MCHC is
always and artifact and a lower MCHC indicate
macrocytic hypochromic regenerative anemia
as immature RBCs have less haemoglobin
(Grondahl, 2019). Thus, the low RBC and high
MCYV together with low MCHC levels detected
in the hemogram analysis of the present case
indicate that anemia was  macrocytic
hypochromic  regenerative  characteristics;
elevated BUN and creatinine levels due to
dehydration and progressive renal function
impairement (Adamidis et al., 2010), elevated
levels of liver enzymes in the serum
biochemistry due to hepatic circulatory
impairment; and that hyperlactatemia is due to
tissue hypoxia that develops as a result of
decreased tissue oxygenation due to anemia.
These findings are consistent with previous
reported data in dogs with splenic
mass/hemangiosarcoma (Smith, 2003; Tillson,
2003).

In a study, it has been reported that the
number of infiltrating mast cells is different
between malignant and benign vascular tumors
of the spleen, and their number is higher in
hemangioma cases compared to
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hemangiosarcoma cases (Sabattini & Bettini,
2009). In the present case, a large number of
pleomorphic, multinuclear, neoplastic cells with
eccentric nuclei were detected in the
microscopic examination of the aspirate taken
from the spleen by fine needle aspiration, but no
mast cells were observed. This finding indicates
that the mass determined in the present case is
neoplastic and may have hemangiosarcoma
character due to absence of mast cells
(Rodriguez et al., 2020), due to the vascular
structure of the mass, lack of biopsy sampling
due to the risk of rupture, in cases where
laparotomy or necropsy cannot be performed
due to the owner's refusal, it shows that the
aspirate examination taken with fine needle
aspiration can provide important information
about the character of the splenic mass
(Thamm, 2007; Vnuk et al., 2014).

CONCLUSION

Diagnostic methods such as fine needle
aspiration and magnetic resonance imaging are
useful for more accurate diagnosis prior to
surgical intervention and histopathological
examination. In addition to fine needle
aspiration technique, which is effective in the
early diagnosis of malignant splenic masses, the
owner’s acceptance of possible high treatment
costs, risks and possible poor prognosis are
important factors affecting the survival of the
animal.

In conclusion, splenic masses, which are
observed more frequently in elderly and
medium to large breed dogs, in conditions of
clinical limitations such as rupture risk, patient's
refusal to take biopsy sample or laparoscopy,
abdominal distension in physical examination;
macrocytic hypochromic regenerative anemia
and leukocytosis in the hemogram; high levels
of ALP, ALT and GGT in serum biochemistry;
mass presence by ultrasonographic imaging;
and the number of infiltrating mast cells in the
microscopic examination of the aspirate taken
with fine needle aspiration could provide
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information about the benign or malignant
character of the mass.
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