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Abstract

This compilation explores recent advancements in veterinary diagnostic imaging. It highlights the integration of Al and ML in
radiology, the benefits of low-dose CT for fracture detection, and the applications of MRI in neurology. The review also covers
ultrasound elastography for liver fibrosis, digital radiography in equine practice, contrast-enhanced ultrasound for hepatic masses,
and fluoroscopy in interventional procedures. Furthermore, it discusses dual-energy CT for urolithiasis characterization, radiography

for equine respiratory diseases, and portable digital radiography in wildlife medicine.
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Introduction

The field of veterinary radiology is undergoing a significant trans-
formation, driven by the integration of advanced technologies
aimed at enhancing diagnostic capabilities and patient care. Artifi-
cial intelligence (AI) and machine learning (ML) are at the forefront
of this evolution, offering powerful tools for image analysis and
interpretation, promising to improve diagnostic accuracy and effi-
ciency in veterinary medicine [1]. These advancements are crucial
for timely disease detection in both companion animals and live-
stock, enabling earlier and more effective treatment strategies.

The quest for superior diagnostic modalities has led to the ex-
ploration of low-dose computed tomography (LDCT) as a viable
alternative to conventional radiography for the detection of subtle

fractures in small animals. This approach offers the potential for
detailed bone assessment with reduced radiation exposure, which is
a significant benefit for patient safety [2].

Magnetic resonance imaging (MRI) continues to be an indis-
pensable tool for evaluating neurological disorders in dogs. Its abil-
ity to visualize soft tissues with high resolution allows for precise
localization of lesions within the central nervous system, aiding in
the diagnosis and management of complex neurological conditions

[3].

In the realm of non-invasive diagnostics, ultrasound elastogra-
phy is emerging as a valuable technique for assessing liver fibrosis
in cats. This method offers a reliable way to differentiate healthy
from diseased liver tissue, thereby guiding therapeutic decisions
without the need for invasive biopsies, which carry inherent risks

[4].

Digital radiography has revolutionized equine practice by offer-
ing improved image quality and reduced processing times compared
to traditional film-based systems. These systems enhance archival
capabilities and workflow efficiency, although careful attention to
image artifacts and radiation safety remains paramount in a large
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animal setting [5].

Contrast-enhanced ultrasound (CEUS) has demonstrated signif-
icant efficacy in characterizing hepatic masses in dogs. By improv-
ing the detection rate of small lesions and providing enhanced in-
formation for tumor differentiation, CEUS offers a valuable adjunct
to conventional ultrasound imaging [6].

Fluoroscopy plays a critical role in interventional veterinary
procedures, enabling real-time imaging during interventions such
as stent placement and foreign body retrieval. Technical consider-
ations and stringent radiation protection protocols are essential for
ensuring the safety of both the animal and the veterinary team dur-
ing these procedures [7].

Dual-energy CT (DECT) is proving to be a powerful tool for the
characterization of urinary calculi in dogs. Its ability to accurately
identify the stone composition aids in the diagnosis, management,
and prevention of urolithiasis recurrence, offering a significant ad-
vantage in clinical practice [8].

Radiography remains a cornerstone for diagnosing respiratory
diseases in horses. Understanding common radiographic findings
associated with conditions like pneumonia and pleuritis is essential
for accurate interpretation and effective diagnosis in equine patients

[9].

Portable digital radiography is expanding the reach of advanced
imaging into field veterinary medicine, particularly for wildlife and
zoo animals. The portability and rapid image acquisition offered by
these systems are advantageous, despite logistical and safety chal-
lenges inherent in non-traditional settings [10].

Description

The ongoing advancements in veterinary radiology are significantly
shaped by the incorporation of artificial intelligence and machine
learning, which are poised to enhance the interpretation of diagnos-
tic images. This technological integration is expected to elevate di-
agnostic accuracy and expedite the interpretation process, thereby
facilitating the earlier identification of diseases in various animal
species [1].

The comparative evaluation of low-dose computed tomography
(LDCT) against traditional radiography for detecting subtle frac-
tures in small animal orthopedics reveals LDCT’s superiority in pro-
viding intricate bone detail. Furthermore, LDCT contributes to a
reduction in radiation exposure for the patient [2].

Magnetic resonance imaging (MRI) is extensively utilized for

diagnosing neurological ailments in canines. The technique pro-
vides a detailed overview of imaging methods, common patholog-
ical conditions, and interpretive guidelines, emphasizing its utility
in visualizing soft tissues and pinpointing lesions within the central
nervous system [3].

Ultrasound elastography presents a non-invasive method for
evaluating liver fibrosis in felines. This modality reliably distin-
guishes between healthy and fibrotic liver tissues, serving as a cru-
cial tool for staging liver disease and informing treatment strategies
without necessitating biopsies [4].

Digital radiography has brought substantial improvements to
equine practice, offering enhanced image quality and reduced pro-
cessing times. While digital systems streamline image manage-
ment, addressing issues such as image artifacts and radiation safety
remains a priority [5].

Contrast-enhanced ultrasound (CEUS) proves effective in de-
tecting and characterizing hepatic masses in dogs. It has been ob-
served to increase the detection rate of small lesions and provide
critical information for differentiating between benign and malig-
nant tumors when compared to standard B-mode ultrasound [6].

Fluoroscopy is extensively employed in interventional veteri-
nary procedures, including stent implantation and foreign body re-
moval. Adherence to technical protocols and radiation safety guide-
lines is paramount for the well-being of the animal and the veteri-
nary staff [7].

Dual-energy computed tomography (DECT) offers a valuable
method for characterizing urinary calculi in dogs by accurately de-
termining stone composition. This capability aids in the effective
management and prevention of recurrent urolithiasis [8].

Radiography is a fundamental diagnostic tool for respiratory
diseases in horses. The interpretation of radiographic findings asso-
ciated with conditions such as pneumonia and pleuritis is essential
for accurate diagnosis in equine patients [9].

Portable digital radiography is increasingly utilized in field vet-
erinary medicine, especially for wildlife and zoo animals. This tech-
nology offers benefits such as portability and rapid image acquisi-
tion, though logistical and safety considerations are important in
diverse environments [10].

Conclusion

Veterinary radiology is advancing with Al and ML for improved di-
agnostics [1]. Low-dose CT offers superior fracture detection with
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less radiation in small animals [2]. MRI is crucial for canine neu-
rological disorders [3]. Ultrasound elastography non-invasively as-

sesses feline liver fibrosis [4]. Digital radiography enhances equine

imaging [5]. Contrast-enhanced ultrasound aids in diagnosing ca-

nine liver masses [6]. Fluoroscopy is vital for interventional pro-

cedures with safety protocols [7]. Dual-energy CT characterizes

canine urinary stones [8]. Radiography is key for equine respira-

tory disease diagnosis [9]. Portable digital radiography is useful for

wildlife and zoo animals [10].
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