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 A 12-year-old spayed female Yorkshire Terrier presented with anorexia, and an intra-
abdominal mass was examined at the Animal Medical Center, Tokyo University of 
Agriculture and Technology, Tokyo, Japan. Abdominal ultrasonography revealed that the 
mass originated from the spleen. Total splenectomy was performed the following day, 
where evidence of past rupture of the splenic mass and a small amount of purulent ascites 
were found. No gastrointestinal perforation or abscess formation in other tissues was 
noted during the surgery. Intra-operative cytological examination of the ascites revealed a 
large number of degenerated neutrophils and macrophages phagocytosing cocci. The 
splenic mass was histopathologically diagnosed as a splenic abscess, concurrent with a 
splenic hemangiosarcoma. Bacterial culture examination of the ascites identified 
Staphylococcus schleiferi. Although surgical management had been successful, the dog 
eventually developed clinical signs suggestive of intra-abdominal hemorrhage attributable 
to hemangiosarcoma approximately five months after surgery. This clinical report 
describes that splenic hemangiosarcoma might have created a milieu favorable for the 
development of splenic abscess. 
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Introduction 
 

Splenic abscesses in dogs are rare. The incidence rate 
of splenic abscesses has indicated less than 1.00% of the 
splenic pathology in dogs,1,2 and clinically, only a few cases 
of splenic abscesses have been reported.3-5 In humans, 
splenic abscess occurs in association with malignancies, 
immunodeficiencies, trauma, metastatic infections, and 
also diabetes.6-8  

Some splenic abscesses have been reported to cause 
colon and pancreatic cancers.9 In contrast, the mechanisms 
of developing splenic abscess in dogs have never been fully 
understood. Furthermore, the case of splenic abscess 
accompanied by splenic hemangiosarcoma has never been 
noted in either humans or dogs.9,10 In this case report, a 
case of splenic hemangiosarcoma developed with splenic 
abscess was reported. 

 
 

 Case Description 
 

A 12-year-old spayed female Yorkshire Terrier, 
weighing 3.80 kg, was referred to the Animal Medical 
Center, Tokyo University of Agriculture and Technology, 
Tokyo, Japan. This dog showed decreased appetite and 
abdominal distension, and an abdominal mass had been 
detected by the referral veterinarian 10 days before 
referral to the hospital. This patient had undergone 
sterilization 10 years prior to referral to the hospital. 

Physical examination revealed pyrexia (39.50 ˚C) and 
dehydration (turgor test: 2.50 sec). Mucous membrane 
color was pale pink with a capillary refill time of 
approximately 1.00 sec. The dog was tachypneic 
(respiratory rate: 43 breaths per min; reference range 
[RR]: < 24 breaths per min). No cardiac murmurs were 
noted. The mandibular and superficial cervical lymph 
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nodes were enlarged, and swelling of the upper 
abdomen was confirmed. 

Complete blood cell counts revealed leukocytosis 
(237 × 102 µL-1; RR: 60.00 - 170 × 102 µL-1), neutrophilia 
with left shift (neutrophils 17,775 µL-1 and bands 2,607 
µL-1; RR: 3,000 - 11,500 µL-1 and < 300 µL-1, respectively), 
anemia (32.30%; RR for hematocrit: 37.00% - 55.00%), 
and thrombocytopenia (14.80 × 104 μL-1; RR: 20.00 - 
50.00 × 104 μL-1). Serum biochemistry revealed increased 
blood urea nitrogen level (65.50 mg dL-1; RR: 9.20 - 29.00 
mg dL-1), slightly elevated alanine aminotransferase level 
(99.00 U L-1; RR: 17.00 - 78.00 U L-1), high alkaline 
phosphatase level (1,145 U L-1; RR: 47.00 - 254 U L-1), 
hypercholesterolemia (437 mg dL-1; RR: 111 - 312 mg dL-

1), and increased C-reactive protein (CRP; 17.00 mg dL-1; 
RR: < 1.00 mg dL-1) level. In blood coagulation analyses, 
fibrinogen and D-dimer levels were 537 mg dL-1 and > 
40.00 mg L-1, respectively (RR: 150 - 350 mg dL-1 and < 
1.00 mg L-1, respectively). 

Abdominal radiographs showed a circular structure in 
the middle abdomen (Fig. 1A). There were no metastatic 
lesions on chest radiographs. Abdominal ultrasonography 
using an 8.00 MHz high-frequency convex probe detected 
a mass approximately 7.00 cm in diameter originating 
from the spleen composing of hyper- and intermediate-
echogenic parenchyma and hypoechogenic cysts (Fig. 1B). 
No other abdominal abnormalities, including retention of 
ascites, were observed. Chest ultrasonography revealed no 
remarkable abnormalities. At this time, since splenic 
hemangiosarcoma was suspected, fine needle aspiration of 
the splenic mass was not performed. 

Exploratory laparotomy was performed the following 
day. As a pre-anesthetic protocol, subcutaneous atropine 
(0.05 mg kg-1; Tanabe, Osaka, Japan) and intravenous 
midazolam (0.20 mg kg-1; Maruishi Pharmaceutical, Osaka, 
Japan) were administered, followed by intravenous 
propofol (6.00 mg kg-1, Fresenius Kabi, Tokyo, Japan) to 
induce anesthesia. Anesthesia was maintained using a 
mixture of isoflurane (Pfizer, Tokyo, Japan) and oxygen. 
Ventilation was maintained at a respiratory rate of 10 - 12 
breaths per min and an airway pressure of 10.00 - 12.00 
mm Hg. For pain control, intravenous fentanyl (Daiichi 
Sankyo, Tokyo, Japan) was continuously administered 
during and after surgery (5.00 - 15.00 µg kg-1 per hr). After 
a midline abdominal incision, a splenic mass highly 
adherent to the omentum and a small amount of reddish 
to pink creamy purulent ascites in the upper abdomen 
were detected. Subsequently, a total splenectomy was 
performed. Blood vessels flowing into the spleen were cut 
using an ultrasonic coagulation incision system (SonoSurg, 
Olympus, Tokyo, Japan); whereas, larger diameter vessels 
were cut in the same way after ligation. No intra-
abdominal abnormalities, such as gastrointestinal 
perforation or abscess formation causing purulent ascites 
in other organs, were noted during the surgery. Intra- 
 

 operative cytological examination of the ascites revealed 
septic suppurative and macrophagic inflammation with 
intra-cellular cocci (Fig. 2). Ascites were subjected to 
bacterial culture examination. Before closing the abdomen, 
intra-peritoneal irrigation was performed with sterile 
physiological saline. Subsequently, low-pressure con-
tinuous suction-type abdominal drainage (J-VAC®; Johnson 
and Johnson Inc., Tokyo, Japan) was placed. Recovery from 
anesthesia was successful with no complications. 

Post-operative management was performed as follows: 
Ringer’s acetate solution infusion (3.00 mL kg-1 per hr) and 
continuous intravenous (IV) antibiotic administration 
using meropenem (24.00 mg kg-1, q24hr; Nipro, Osaka, Japan) 
for three days after surgery. Continuous IV administration 
of fentanyl was discontinued the day after surgery.  
 

 
 
 
 

 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1. Abdominal images of a 12-year-old Yorkshire Terrier.  
A) A circular soft tissue shadow is detected on upper abdominal 
radiography. B) Splenic mass is detected on abdominal 
ultrasonography using 8.00 MHz high-frequency convex probe, 
which is approximately 7.00 cm in diameter and shows mixed 
echogenicity. The boundaries of the mass in each image are 
indicated with arrowheads. 
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Fig. 2. A cell population is mainly composed of neutrophils and 
macrophages, and intra-cellular cocci (arrows) are detected by 
the intra-operative cytological examination of ascites (Wright and 
Giemsa stain; bar = 20.00 µm). 

 
The surgical wound was cleaned, and ascites was 

aspirated through abdominal drainage performed twice a 
day. The dog showed appetite on the second day after the 
operation, and healing of the surgical wound was smooth 
with no infection. The abdominal drainage was removed 
three days after the operation because of the significantly 
low volume of aspirated ascites. The dog was discharged 
from the hospital five days after the operation. 

Bacterial culture examination of ascites identified 
Staphylococcus schleiferi. The splenic mass was 
histopathologically diagnosed as a hemangiosarcoma with 
an infectious splenic abscess. Hemangiosarcoma and 
suppurative inflammation lesions were not observed at 
the same site in the splenic tissue (Figs. 3A and 3B). 
Additionally, clusters of cocci were observed in the blood 
vessels distributed in the necrotic lesions (Fig. 3C). 

At follow-up, a week and a month after discharge, the 
patient showed good physical condition, and no metastatic 
lesions were detected. Although the adjunctive 
chemotherapy was suggested for hemangiosarcoma, the 
owner did not select it. Due to the owner’s request, 
medical management in the hospital was terminated one 
month after discharge. 
 

 

 According to a referral veterinarian, although the 
general condition of the patient had been well for a while, 
the dog showed clinical signs suggestive of intra-
abdominal hemorrhage at approximately five months after 
discharge from the hospital. Since the owner refused 
further examination and treatment, the patient’s current 
condition remains unclear. 

 
Discussion 
 

The dog reported in this paper presented with a 
hemangiosarcoma combined with an abscess in the spleen. 
This dog showed some hematological abnormalities 
suggestive of an inflammatory reaction and abnormal 
blood coagulation at the time of presentation to the 
hospital. It has been reported that canine hemangio-
sarcoma is associated with disseminated intra-vascular 
coagulation at a high rate.11 Meanwhile, the left shift of 
neutrophils, CRP elevation, and abnormal blood 
coagulation parameters shown in the present dog were 
likely to be caused by potential rupture of the splenic 
abscess and splenic hemangiosarcoma. 

In humans, it has been suggested that the splenic 
abscess formation requires splenic damage and presence 
of bacteremia.9 The torsion of splenic vascular pedicle has 
been suggested to cause splenic parenchymal congestion, 
hypoxia, and necrosis, leading to abscess formation in 
humans.12 In this case, because there was no evidence of 
splenic vascular torsion, the definitive causes of splenic 
abscess formation have been unclear. However, one of the 
possible causes of splenic abscess formation in this case 
might be that the splenic hemangiosarcoma had caused 
splenic damage, including disruption of the vascularization 
in spleen, which may have allowed bacterial infection of 
the spleen. Although S. schleiferi was identified in the 
ascites of this case, it was unclear whether this patient had 
bacteremia because no blood culture examination was 
performed. No infectious lesions other than the spleen 
were observed during the surgery. 

The prognosis for splenic abscess, a rare disease in 
dogs, is unclear. In the prognosis of human splenic abscess, 
significant delays in management may affect mortality, 
 

Fig. 3. Pathological images of a splenic mass. A) The lesion of hemangiosarcoma. B) The lesion of purulent inflammation. C) A cluster of 
cocci in the vessels of the necrotic lesion. Hematoxylin and Eosin stain; bars = 200, 200, 50 µm (A, B and C, respectively). 
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which ranges from 0.00 to 24.50%, even if patients are 
properly managed.13 Meanwhile, two previously reported 
dogs with splenic abscess had obtained good prognosis by 
surgical management, including total splenectomy, 
abdominal lavage, and antibiotic therapy, despite severe 
peritonitis or pneumoperitoneum.4,5 In the present case, 
the splenic abscess itself was well controlled by 
splenectomy and intensive antibiotic therapy; therefore, 
the prognosis of splenic abscess in dogs depends largely 
on whether it ruptures, and even after rupture, early 
surgical intervention and thorough peri-operative 
management may improve the survival rate. The present 
patient had a good course for several months after 
discharge; however, she eventually developed clinical 
signs that were suspected to be intra-abdominal bleeding. 
Although the definitive cause could not be identified, intra-
abdominal hemorrhage associated with hemangiosarcoma 
was considered most likely. After discharge, the dog did 
not receive adjuvant chemotherapy.  

Splenic hemangiosarcoma is one of the most malignant 
clinical behaviors in dogs, with a median survival period of 
1 - 3 months and 3 - 4 months with surgery alone and with 
the combination of surgery and chemotherapy, 
respectively.14 Therefore, the prognosis of this case largely 
depends on the malignant clinical behavior of 
hemangiosarcoma. 

In conclusion, a rare case of splenic abscess with 
splenic hemangiosarcoma in a dog was presented. 
Although the causes of splenic abscess formation are not 
well understood in dogs, it is possible that splenic 
hemangiosarcoma is a pathological condition leading to 
splenic abscess formation in this dog. 
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