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Tomography

complex blood vessels like the renal arteries or aorta. 3D 
CT images from volume data allow surgeons to visualize 
complex fractures, for example of facial trauma, in 
three dimensions and can help them plan reconstructive 
surgery.
 CT at AVMI:  A few specialty veterinary facilities 
including Advanced Veterinary Medical Imaging have 
obtained their own imaging units for veterinary use. 
Not all CT scanners however are created equally. Most 
veterinary facilities rely on older, used equipment. AVMI 
has installed a new GE multi-slice spiral CT scanner. New 

multi-slice spiral CT scanners can collect multiple slices 
of data during spiral CT mode and rotate at faster speeds. 
These systems can collect more data than previous spiral 
CT systems that rotate at slower speeds and only collect 
one slice of data at a time. Multi-slice CT scanning allows 
non-invasive imaging and diagnosis of a wider range of 
conditions in even less time. 
 The combination of multi-slice CT and new 3D 
reconstruction promises to allow veterinarians to see 
even more than ever before. Multi-slice CT systems are 
at “the cutting edge” in terms of speed and resolution. CT 
exams are now quicker and more patient friendly than 
ever before. As CT scan times have gotten faster, more 
anatomy can be scanned in less time. Faster scanning 
helps to eliminate artifacts from patient motion such as 
breathing or peristalsis.

Directions:

From San Diego 

and South Orange 

County: 

5 North. Exit 

Jamboree. Turn 

left on Jamboree, 

follow the signs to 

Edinger Ave. Turn 

right on Edinger to 

Jamboree Plaza Rd. 

Turn right into the 

Jamboree Plaza.

From Inland Empire:

91 West to either 241 toll 

road, 55 or 57 freeways to 5 

South. Exit Jamboree Rd., 

turn right on Jamboree, follow 

the signs to Edinger Ave. Turn 

right on Edinger to Jamboree 

Plaza Rd. Turn right into the 

Jamboree Plaza.

From San Bernardino area:

605 South to 5 South. Exit

Jamboree. Turn right on

Jamboree, follow the signs

to Edinger Ave. Turn right on

Edinger to Jamboree Plaza 

Rd. Turn right into the 

Jamboree Plaza.

From LA/Long Beach area: 

405 South. Exit Jamboree. 

Turn left on Jamboree Rd. 

to Edinger Ave. Turn left 

on Edinger to Jamboree 

Plaza Rd. Turn right into the 

Jamboree Plaza.

Our building is in the back 

of the Jamboree Plaza business complex immediately 

opposite the Metrolink Parking lot. 
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Figure 4.  A 3D volume rendered image of a whole body CT 
scan of a normal dog. Note the exquisite ability to appreciate  
bone, soft tissue and vascular structures as well as the amazing 
global perspective that this method of display accomplishes. 



detectors and fed into about 700 individual channels. 
Each profile is then backwards reconstructed (or 

“back projected”) by a dedicated computer into a two-
dimensional image of the “slice” that was scanned. 
  A Brief History of CT.  CT was invented in 1972 
by British engineer Godfrey Hounsfield of EMI 

Laboratories, England, and independently by South 
African born physicist Allan Cormack of Tufts University, 
Massachusetts. Hounsfield was later awarded the Nobel 

Prize and honored with Knighthood in England for his 

contributions to medicine and science.
  The first CT scanner developed by Hounsfield in his 

lab at EMI took several hours to acquire the raw data for 
a single scan or “slice” and took days to reconstruct a 
single image from this raw data. The latest multi-slice CT 
systems can image an entire chest in five to ten seconds 

and reconstruct the images in a similar time period.  
 Spiral or Helical CT. In all original CT scanners (1974 

to 1987), the x-ray power was transferred to the x-ray tube 
using high voltage cables wrapped around an elaborate 
set of rotating drums and pulleys. The rotating frame (or 

gantry) would spin 3600 in one direction and make an 
image (or a slice), and then spin 360

0 back in the other 
direction to make a second slice. In between each slice, 
the gantry would come to a complete stop and then 

reverse directions while the patient table would be moved 
forward by an increment equal to the slice thickness. 
  In the mid 1980’s, an innovation called the power 
slip ring was developed so that the elaborate x-ray cable 
and drum system could be abandoned. The slip ring 
allows electric power to be transferred from a stationary 
power source onto the continuously rotating gantry. State 
of the art CT scanners with slip rings can now rotate 
continuously and do not have to slow down to start and 
stop. The innovation of the power slip ring has created a 
renaissance in CT called spiral or helical scanning. 
  These spiral CT scanners can now image entire 
anatomic regions like the lungs in a quick 20 to 30 
second breath hold. Instead of acquiring a stack of 
individual slices which may be misaligned due to slight 
patient motion or breathing (and lung/abdomen motion) 

in between each slice acquisition, spiral CT acquires 
a volume of data with the patient anatomy all in one 
position. This volume data set can then be computer-
reconstructed to provide three-dimensional pictures of 
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Figure 3. Axial images (top row) displayed in a brain (left) and 
bone (right) window showing a marked enlargement of the lateral 
ventricles and persistent fontanelles in a 7 month old Maltese 
dog. The extent of the bony defects are more clearly demonstrated 
using the 3D shaded surface display (bottom row).
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Figure 2. Sagittal (left) and coronal (right) reformatted 
images of a dog with a large soft tissue sarcoma originat-
ing from the right lateral abdominal body wall. Reformatted 
images improve perception of the tumor mass and allow more 
accurate surgical planning.  
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Computed Tomography (CT) imaging is also known 

as “CAT scanning” (Computed Axial Tomography). 

Tomography is from the Greek word “tomos” meaning 
“slice” or “section” and graphia meaning “describing”.
  How Does CT Work?  Computed Tomography is 
based on the x-ray principal: as x-rays pass through the 
body they are absorbed or attenuated (weakened) at 

differing levels creating a matrix or profile of x-ray beams 

of different strength. This x-ray profile is registered on 

film, thus creating an image. In the case of CT, the film is 

replaced by a banana shaped detector which measures the 
x-ray profile.

  A CT scanner looks like a big, square doughnut. The 
patient aperture (opening) is 60 cm to 70 cm (24" to 

28") in diameter. Inside the covers of the CT scanner is 

a rotating frame which has an x-ray tube mounted on 
one side and the banana shaped detector mounted on 
the opposite side. A fan beam of x-ray is created as the 
rotating frame spins the x-ray tube and detector around 
the patient . Each time the x-ray tube and detector make a 
3600 rotation, an image or “slice” has been acquired. This 
“slice” is collimated (focused) to a thickness between 1 

mm and 10 mm using lead shutters in front of the x-ray 
tube and x-ray detector. 
  As the x-ray tube and detector make this 3600 rotation, 
the detector takes numerous snapshots (called profiles) 

of the attenuated x-ray beam. Typically, in one 3600 
lap, about 1,000 profiles are sampled. Each profile is 

subdivided spatially (divided into partitions) by the 

Figure 1. Axial images showing a large malignant bony mass 
(left) originating from the right maxilla (upper jaw bone) as 
well as a small benign soft tissue mass of the esophageal wall 
(right) in different dogs demonstrating the ability of CT to 
accurately define the spacial characteristics of both bony and 
soft tissue masses. 
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