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INTRODUCTION 

Horses, particularly racehorses, are susceptible to 
lower limb injuries. With approximately 1,000 race starts 
a day in the US, three racehorses are euthanatized 
every day, mainly due to catastrophic lower limb injuries 
that may also result in injury to the jockey1. Many of 
these fractures could be prevented with screening. In 
addition, lameness of the lower limbs in show and 
recreation horses often represents a major diagnostic 
challenge. Equine veterinarians recognize the value of 
computed tomography (CT) for preventing and 
diagnosing these types of injuries, but CT scanning of 
the limbs of horses cannot be done today without 
general anesthesia, which requires a 400 to 600kg (800 
to 1,300lb) horse to be intubated, anesthetized and 
placed on a table. Because of the cost and risk of 
anesthesia, CT is rarely performed.  

A new tool, Equina™ (Asto CT, Madison, WI), has 
been developed that allows a veterinarian to safely 
image a sedated standing horse in a natural load-
bearing state. In this paper, we provide a brief 
description of the key features of the Equina system, 
and describe how it can move us into a new equine 
standard-of-care.  

EARLY SIGNS OF FRACTURE RISK EXIST  

Fractures of the distal limbs of racehorses 
frequently result from repetitive stress on the bones due 
to training and racing2. While the limbs are designed for 
running and bearing the weight of the animal, the 
demands of a training program may exceed the body’s 
ability to repair microdamage in bone. Over time, this 
damage accumulates, leading to macroscopic cracking 
of bone tissue, and eventually a stress fracture. Stress 
fractures are an important cause of catastrophic injury 

and consequent euthanasia of racehorses. When 
incipient stress fractures are detected, changes in 
training or specific treatment may enable bone healing 
and a reduction in risk of serious injury. Standard x-ray 
imaging can detect fractures once they have become 
complete, but lacks the diagnostic sensitivity to detect 
subtle changes in bone associated with accumulation of 
microdamage and development of an incipient stress 
fracture. CT imaging has the sensitivity required for 
diagnosis of early signs of fatigue damage to bone and 
would be an ideal tool for detection and monitoring for 
early stress injury and prevention of catastrophic 
fractures.  

HOW DOES EQUINA WORK?  

The Equina is a robotics-driven CT instrument that 
can be used to image a sedated, standing horse. The 
critical innovation is the incorporation of robotic 
positioning with a clinical grade wide-bore CT gantry. 
The flexibility of movement provided by the robotics 
allows the CT gantry to be moved into the appropriate 
position for multiple equine indications (limbs, head, 
neck) without requiring complex positioning of the horse 
or use of general anesthesia.  

The scan begins by positioning the horse. The 
handler leads the horse onto the imaging platform and 
maintains control of the horses lead rope throughout the 
scan. To image the limbs, either the two thoracic (front) 
limbs, or the two pelvic (rear) limbs are positioned within 
the bore of a CT gantry, which sits below the system 
platform. The bore of the gantry is 75 cm in diameter. 
Because the system is able to image the entire area 
within the bore, the operator need only ensure that the 
horse comfortably straddles the gantry. Before 
scanning, the horse is sedated to minimize movement.  
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The radiographer then positions the gantry and 
collects the images. Using a simple remote control, the 
radiographer moves the gantry to a start position. The 
compact profile allows imaging up to mid-radius or mid-
tarsus. If the horse appears nervous, the gantry can be 
easily and quickly dropped down into the platform. 
Once the gantry is in the start position, the radiographer 
initiates the scan. Scans take only 30 seconds and end 
when the gantry is parked in the platform. Because the 
CT gantry has been designed to emit almost no 
leakage radiation, the operators need only wear leaded 
aprons to account for scattered radiation from the 
horse. After scanning, the horse can be taken from the 
platform.  

Scans can be conducted on any limb of the horse or 
the gantry can be raised and rotated to image the head 
and neck of the horse. While Equina has been designed 
for scanning a standing horse, the flexibility of the 
robotics allows for the system to be used to image a 
small animal, e.g., dog or cat, that is positioned on a 
gurney. Therefore, the system may be used as an all-
purpose CT scanner for a large veterinary practice.   

TRANSFORMING THE STANDARD OF CARE 

Equina has broad implications across the equine 
community. For Thoroughbred owners, who are heavily 

invested in their horses for racing and breeding, Equina 
can preserve the quality of life and financial value of 
racehorses through incorporation into several parts of 
routine practice. This includes: 

• Pre-purchase images of Yearlings; 
• Pre-race monitoring for stress fractures in active 

racehorses; and  
• CT monitoring during training to identify signs of 

stress fracture as soon as they happen to 
enable smarter training. 

Owners of show and recreation horses also place 
tremendous value on their horses. While catastrophic 
fractures in this population are far less common, 
musculoskeletal issues causing lameness are very 
common. Applications for Equina in showing and 
recreation horses include: 

• Streamlining diagnosis and management of 
lameness; and  

• Best-in-class dental and head imaging 

The Asto CT system has been designed to either 
be permanently installed in a hospital or to be used as 
a fully mobile system, which allows it to be moved on a 
daily basis. By offering standing CT at either a veterinary 
clinic or at the stable where the horse is boarding, 
accessing CT imaging is easy for both horses and owners.  

SUMMARY 

Diagnosis and prevention of fractures is a critical need 
in the equine community. Despite this long-recognized 
need, improved diagnostic imaging has been slow to reach 
horses. Now, with the evolution of CT scanning to include 
cost-effective wide bore scanners, and concurrent 
advances in robotics, it is possible to build a rugged, easy-
to-use, high-performance CT system specifically for the 
equine veterinarian.  

Equina is a concept whose time is right. By creating an 
easy-to-use standing CT system, Asto CT is opening the 
door for best-in-class imaging to all horse owners.  
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Flexibility of Equina's robotics allows for imaging of the 
limbs (top) and head (bottom). 


