[bookmark: _GoBack]Guidelines for Musculoskeletal Necropsy of Racehorses
February 20, 2024
Preamble
The Horseracing Integrity and Safety Act, passed by Congress in 2020, established the Horseracing Integrity and Safety Authority (HISA). The Authority established a Racetrack Safety Program and an Antidoping Medication and Control Program with the goal of enhancing equine welfare and safety. These Programs established rules approved by the Federal Trade Commission.
Among the rules is the requirement that ‘All Horses that die or are euthanized on Racetrack grounds shall have an autopsy (necropsy) examination performed’ (Rule 2170 Necropsies (a)). Further, Gross necropsy examination findings must be submitted by the Regulatory Veterinarian to the Authority within 72 hours of receiving the necropsy report, and updates submitted to the Authority within 72 hours as the results of ancillary tests and the final report are received. This workflow shall be included in the necropsy standard operating procedures.
This document describes components of necropsy of racehorses that died because of a musculoskeletal injury. The document focuses on documentation of:
1) evidence for consideration of rule violations (crop misuse, horseshoe requirements, neurectomy, counterirritants),
2) musculoskeletal abnormalities associated with cause of death, and
3) pathology findings indicative of pre-existing injury associated with acute complete bone fracture (reflects an opportunity for education and prevention of similar catastrophic fractures in other horses). 
Evidence of pre-existing pathology can often be observed on gross necropsy examination and evidenced by:
1) periosteal callus in association with the fracture in long or flat bone fractures (pre-existing stress fracture), or 
2) subchondral stress remodeling in association with articular fractures.
These changes are often bilateral, so examination of the contralateral limb in addition to the affected limb is important, can be insightful and useful for trainer education. 
Necropsy findings will be conveyed to the attending veterinarian and trainer of the affected horse in a review by the Racetrack Safety and Welfare (Risk Management) Committee (Rule 2121). The goal is to educate parties involved in the care of the horse so that similar fractures may be prevented in future horses.



Horse documentation and signalment
Horse registered name
Horse HISA number
Horse breed (Thoroughbred, Quarter Horse, Standardbred, Arabian, Appaloosa, Mixed Breed, Pony, Other)
Horse sex (female, intact male, gelding, ridgling)
Horse age
Verify the horse’s identification (microchip, color, markings, tattoo)
Nutritional condition of the horse
State of postmortem decomposition
Document circumstances leading up to death

Radiographs
Request clinical radiographs.
When possible, take orthogonal (dorsopalmar and mediolateral) radiographs of the injured structure and of the contralateral (intact) structure. These are useful for characterizing the fracture configuration but may also be helpful in visualizing pre-existing pathology for education of parties involved in the care of the horse.
	
	In this example, the horse incurred a catastrophic mid-diaphyseal third metacarpal bone fracture that was associated with a pre-existing stress fracture located at the distal end of the fracture fragments and mirrored the distal incomplete stress fracture in the contralateral limb. This information is helpful to the trainer and attending veterinarian because knowledge of the pre-existing stress fractures could have prevented the catastrophic fracture.





Hooves and Horseshoes
Photograph all 4 hooves with horseshoes in place, to include:
	Dorsal view
Lateral or Medial view
Solar view
Palmar/plantar view
Example views (hooves do not need to be disarticulated from the limbs – photos cropped to illustrate projections relative to the solar surface and orthogonal planes). Include horse ID, hoof, and ruler in images.
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	Note the presence of a traction devices such as a toe grab which is prohibited on forelimb hooves.





Gross Examination of the Skin
Note any welts, lacerations that may be related to use of the crop or horse abuse.
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Note any vesiculation or irritation of the skin that may be related to pin firing, freeze firing, or application of counterirritants.
Note any incisions/scars/neuromas that may be related to neurectomy or previous surgeries.

Examination of the Mouth, Nose, and Jaw
Note any abnormalities of the lips, tongue, gums, and teeth that may be related to a lip chain, bit or tongue tie.
Note any abnormalities of the bridge of the nose and under the jaw that may be related to lead chain/shank.


Bone Fracture Configuration and Diagram
Classify fracture components and diagram the configuration of fractures on bone diagrams with designation of fracture components and documentation of any observed pre-existing pathology.  Examples illustrated and bone diagrams for use appended to this document. Bone diagram templates can be found at the end of this document and at https://vorl.vetmed.ucdavis.edu/continuing-education. 
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Document Pre-existing Pathology
Most catastrophic fractures are associated with pre-existing pathology that is recognized by the presence of either (or a combination of):
1) periosteal callus in association with a fracture surface (± intracortical remodeling)
2) subchondral stress remodeling
	Periosteal callus 
Usually associated with cortical stress fractures of long bones. May be accompanied by intracortical remodeling and endosteal trabecular compaction (sclerosis)
Key features:
1)	must be associated with the fracture line
2)	acute – red, rough surfaced, woven bone (orange ellipses)
3)	chronic – smoother, remodeled lamellar bone (yellow ellipse)
4)	mixture of acute and chronic
	

	Subchondral stress remodeling
Usually associated with articular fractures (e.g., metacarpal condyle, proximal sesamoid bone, third carpal bone)
Key features:
1) Must be associated with the fracture surface
2) Reddish focus surrounded by compacted (sclerotic) trabecular bone
	

	Intracortical Remodeling
May be associated with pre-existing stress fractures.
Key features:
1) Must be associated with the fracture surface
2) Reddish focus associated with focal osteopenia on an intracortical fracture surface
3) Periosteal new bone on the cortical surface
[Fragment from a third metacarpal bone catastrophic fracture associated with a pre-existing stress fracture at this location]
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A video illustrating postmortem examination of a catastrophic fetlock injury can be found at the link below.
Postmortem Examination of a Racehorse Forelimb Fetlock Breakdown


Typical Bone Fractures with Associated Pre-existing Pathology
	Scapula – Complete fracture usually has a transverse component at the level of the end of the spine.  Periosteal callus on the spine at this location is indicative of pre-existing stress fracture
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	Humerus - Complete fracture usually is an oblique fracture coursing through the neck of the humerus.  Periosteal callus is usually located at the neck of the humerus (but can occur elsewhere  along the fracture (medial aspect of diaphysis or craniodistal)), and is indicative of pre-existing stress fracture.
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	Radius/Ulna – Unusual for these bones to have a catastrophic fracture. At this time, no evidence of a pre-existing stress fracture.  However, this fracture has been found in horses that fell during a race and had a vertebral fracture. Recommend checking the vertebral spine in horses with a radius/ulna fracture.

	Carpus – Multiple carpal bones are affected in catastrophic fractures. However, the pre-existing lesion that predisposes to fracture is frequently observed in the third carpal bone, and evidenced by subchondral bone remodeling.
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	Metacarpus – Fractures of the diaphysis and distal metaphyseal region are usually associated with a pre-existing intracortical incomplete stress fracture.  Periosteal callus is usually present on a mid-diaphyseal or distal metaphyseal fragment.  Intracortical remodeling may also be observed on the fracture surface of an affected fracture fragment.
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	Metacarpal Condyle – may be associated with a palmar osteochondral lesion (POD) or parasagittal groove fissure (PGR)
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	Proximal Sesamoid Bone Fracture(s) – Most commonly observed pre-existing lesion is subchondral bone remodeling on the abaxial half of a transverse fracture through the medial proximal sesamoid bone.  Lesions can occur in other places or other bones in complex fetlock breakdowns (simultaneous fractures of metacarpal condyle, proximal sesamoid bones, and the proximal phalanx).
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	Proximal Phalanx – Some fractures may be associated with subchondral bone remodeling in the proximal articular surface, or incomplete stress fractures of the proximodorsal cortex.
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Courtesy of Dr. Monica Samol

	

	Pelvis – Pelvic fractures are usually associated with pre-existing periosteal callus.  Periosteal callus can be present in a variety of locations (ilium and pubis). The most common location is on the caudal border of the ilium directly over the sacroiliac joint.
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	Tibia – Tibial fractures are usually related to a pre-existing stress fracture in one of 2 locations:  1) proximolateral under the head of the fibula or 2) caudal cortex of the tibial diaphysis.
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	Vertebral – If the cause of death is likely musculoskeletal but fractures are not found in the limbs, consider vertebral column lesions. Sagittal section of the vertebral column can help to identify lesions. A common site for vertebral fractures is in the most caudal lumbar vertebrae. Periosteal callus is indicative of pre-existing stress fracture.
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APPENDIX – BONE DIAGRAMS
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