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Medical Management of the Septic Patient - by Michael ColemanSplenic Imaging - by Chris Warman

Tai presented with an emphysematous spleen as a result of torsion.

He was intensively managed for presumed septic systemic 

inflammatory response syndrome (SIRS). A full discussion of 

management of such a patient would take up much more 

space than we have here, so only brief, general information is 

provided!  Treatment goals for the septic patient include:

Locating and eliminating the infection. The abdominal mass

effect helped localise the problem to the abdomen. Abdominal

radiographs showed lack of serosal detail. Multiple gas filled

radiopacities were seen in the mid-abdomen. An abdominal 

ultrasound identified this structure as the spleen. Several 

blood vessels within the spleen without blood flow were identified

using colour-flow Doppler imaging. The surgery department

removed the spleen - you will find information on surgical 

management of spleens over the page. Broad spectrum IV antibiotic 

therapy was started immediately to cover gram positive and 

negative aerobes and anaerobes. Amoxicillin-clavulanic acid,

metronidazole and

enrofloxacin were

given in this case.

Antibiotic therapy can

be modified once the

causative organism(s)

are cultured and sensitivity tests are performed.

Maintaining blood pressure and organ perfusion. This is 

important as multiple organ systems are compromised in the 

septic patient.  IV fluid boluses can be given (15-20 mL/kg) until

adequate perfusion is obtained, or evidence of volume overload

occurs.  Monitoring central venous pressure is the best way of

assessing volume overload. Colloids may also be given to increase

blood pressure - whether these are more beneficial than crystal-

loid fluids is not currently known. They may reduce the likelihood

of pulmonary oedema developing. Vasopressors (e.g. dopamine)

can be given if blood pressure is not increased with fluid therapy.

Blood transfusions in the anaemic patient help maintain oxygen

delivery to tissues. A blood transfusion was given to Tai as well as

IV crystalloids. A urinary catheter was placed and urine output

monitored. Electrolytes and blood glucose levels were also monitored.

Inhibiting the deleterious

actions of cytokines. There

are no proven treatments in

veterinary medicine that

accomplish this goal.  Many

have been trialled in human

medicine - therapy with acti-

vated protein C is the only

treatment that has been

shown to reduce mortality in large human studies. This is available,

but extremely expensive.  It has not been evaluated in dogs or cats.

Other management issues we had with Tai included:

Hypoxaemia. This was detected on arterial blood gas analysis.

Possible causes for hypoxaemia include low inspired oxygen levels,

reduced respiratory effort, ventilation-perfusion mismatch, blood

shunting and diffusion impairment. An increased respiratory rate

combined with no dramatic changes on thoracic radiographs

made us suspicious of pulmonary thromboembolism. Another 

differential diagnosis would be early acute respiratory distress

syndrome (ARDS). Oxygen therapy was provided and treatment

with low molecular weight heparin was given to reduce the chance

of further thromboembolic episodes.   

Ventricular arrhythmias. These were detected post-surgery, like-

ly secondary to sepsis and hypoxaemia.  After treating Tai’s meta-

bolic abnormalities lidocaine boluses were given, followed by a

constant rate infusion. In Tai’s case this did not abolish the

arrhythmias. Fortunately they were not seriously compromising 

his cardiac output and resolved as he improved.  

Gastric ulceration. Several

days after surgery Tai vomited

‘coffee grounds’, indicative of

upper gastrointestinal bleeding.

This was likely to be a result

of compromised blood supply

to the gastrointestinal tract.

Oral sucralfate slurry and an

H-2 blocker were given and no

further problems were seen.

Diagnostic imaging of the spleen becomes of interest when a
patient presents with abdominal distention, a palpable abdominal
mass, anomalies of the red blood cell series, a cardiac arrhythmia
without apparent primary cardiac structural pathology and as part
of tumor staging. Ultrasound and radiology are the imaging
modalities most commonly utilized to evaluate the spleen in 
veterinary medicine.  
Ultrasound is far more informative than radiology in the 
assessment of splenic anatomy and pathology. Ultrasound allows
the clinician to evaluate size, shape, location, splenic parenchymal
sonographic architecture and vascular supply with ease.
Ultrasound is sensitive to subtle changes in splenic parenchymal

architecture and readily detects
small mass lesions that would
not be apparent on survey
radiographs. The splenic vas-
culature can also be readily
evaluated without the need to
resort to contrast studies.
Ultrasound also has the distinct
advantage of being able to
evaluate abdominal structures,
including the spleen, in the
face of severe peritoneal 
effusion. The loss of serosal
detail as a result of free
abdominal fluid limits the
diagnostic value of radiology

when peritoneal effusion is present. Radiology however can be
of significant diagnostic value so long as the clinician is aware of
the limitations of this imaging modality. In order to accurately
radiographically evaluate the spleen, it is important to recognize
certain key points.
• The head of the spleen (dorsal aspect) is relatively immobile, 

fixed by the gastrosplenic ligament to the greater curvature of 
the stomach.

• The body and tail of the spleen are very mobile and are easily 
displaced. This mobility of the body and tail ultimately means 
the location of the spleen and shape of the spleen can be  extremely
variable on abdominal radiographs of the canine patient.

• The spleen reveals a relatively stable shape and location in two
areas in the normal canine patient. In the ventrodorsal view of
the abdomen the spleen is identified as a triangular, radiopaque
structure relative to the surrounding abdominal fat, lying lateral
or caudal-lateral to the gastric fundus.  In the right recumbent
lateral radiograph the body and tail of the spleen also reveals a
triangular shaped pattern immediately dorsal to the ventral 
abdominal wall. The position of the spleen in lateral recumbency
is dependent upon hepatic size and gastric distention. The more
caudally displaced the spleen becomes in this position the larger
it appears. The increase in size is largely a feature of object-
film distance distortion. In the left recumbent lateral radiograph
the spleen is frequently difficult to identify and may not reveal
the typical triangular shape identified in the right dependent 
lateral radiograph. In the left recumbent lateral radiograph, 
particularly if the spleen is small, the spleen summates with 
intestinal structures and identification of the spleen can be 
somewhat challenging. In the left recumbent lateral radiograph
the spleen needs to cross the left midline of the abdomen to be
readily identified.

• A mass effect within the spleen results in displacement of local
abdominal structures. A mass effect within the head of the spleen

will result in caudal
displacement of
the left kidney and
small bowel dis-
placement both
caudally and to
the right in the
ventrodorsal view.
A mass within the
head of the spleen
will result in ven-

tral displacement of the colon and ventral-caudal displacement of
small bowel in the lateral radiograph. A mass lesion within the tail
of the spleen may result in medial displacement of the proximal
duodenum and ascending colon in the ventrodorsal view. Similar
displacement may occur with generalized splenomegaly. A mass
effect in the body and the tail of the spleen will result in caudal
and dorsal displacement of the small bowel on lateral radiographs.
• The most common cause of a mid abdominal mass in canine 

patients is a splenic lesion.
• The feline patient reveals less variability in splenic shape and 

positioning.
• The spleen is frequently difficult to identify in lateral 

radiographs of the cat abdomen unless it is enlarged.
• The spleen is best identified in the feline patient in the 

ventrodorsal image. The spleen in the cat, as with the dog, is 
identified as a triangular radiopacity in the left cranial 
abdomen adjacent the gastric fundus.

Figure 1
A triangular soft tissue radiopacity in the

cranial left quadrant on the
ventrodorsal image is the typical finding in 

a normal cat and dog.

Figure 2
The right recumbent lateral image of a feline patient 

failing to reveal a splenic shadow dorsal to the ventral 
abdominal wall.

Figure 3 
A large mid abdominal mass, resulting in significant

intestinal displacement in a canine patient.  
The mass can be considered almost certainly 

splenic in origin.


