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PRESIDENT’S MESSAGE 
 

Welcome to Congress 2006 and to what we believe is an outstanding 

program of equine medicine and surgery.  It was my pleasure to serve 

the last 2 years as the president of such a dynamic and respected 

organisation.  There are certain changes that are taking place in the 

SAEVA which will be for the good of the organisation, but also mainly 

benefit the horse.  The AHS Task Team is well under way and I want to 

thank Dr Dave Mullins for all his support during the last 6 months.  I also 

want to thank my colleagues that served with me on the executive for all 

their support and help.  At the same time I would like to encourage 

especially some of our younger colleagues to become active within the 

SAEVA.  When you volunteer to serve on a committee or forum you will 

make a difference in the lives of horses in Southern Africa. Remember, 

the SAEVA is you.   

 

It has been both a pleasure and a challenge to be part of the organizing 

committee for the 38th Annual SAEVA Congress.  Part of the challenge 

arises with the need to present information that is current due to the 

changes in our profession.  With such a broad range of topics and an 

excellent, international panel of speakers combined with some local 

speakers, we are sure you will find plenty of scientific interest at 

Congress 2006.  The SAEVA is and stays your partner in education! 

 

“Reading makes a full man, conference a ready man, and writing an 

exact man” – Sir Francis Bacon (1561 – 1626) 

Best Regards,  

Johan Marais 

President 
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2006 – South Africa: Scientific Program. 

 
SUNDAY 19 February 2006 

 
14H00 – 17H00: Registration sponsored by Schering-Plough AH 
             18H30: Welcoming Cocktail sponsored by Schering-Plough AH 
 

MONDAY 20 February 2006 
 
07H30 – 08H00: Late registration 
 
OPENING SESSION Chairman: Johan Marais 
08H00 – 08H15:  Opening address by the SAVC President Prof SS vd Berg 
08H30 – 10H00: Diagnostic anaesthesia and treatment of horses with  
 sore feet  R Dabareiner   
10H00 – 10H30: Medication of the navicular bursa (1) R Dabareiner 
10H30 – 11H00:  Tea   
11H00 – 11H30: Medication of the navicular bursa (2) R Dabareiner 
11H30 – 13H00: Management of surgical diseases of the fetlock D Richardson 
13H00 – 14H00:  Lunch 
 
SESSION Chairman: Martin Schulman 
14H00 – 14H30: Scintigraphy a non-invasive, quantitative assessment tool for  
 the lame horse E Kilian 
14H30 – 15H30: Surgery for the laminitic and navicular horse R Dabareiner  
15H30 – 16H10: Tea 
16H10 – 16H30: Prevalence of Severe Combined Immunodeficiency Disease  
 (SCID) in Arabian horses in South Africa C Harper 
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17H00 – 18H00: AGM 
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08H00 – 09H00: Osteoarthritis and intra-articular medications R Dabareiner 
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Sports Afternoon!! 
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 4

WEDNESDAY 22 February 2006 
 
SESSION Chairman: Terry Casey 
08H00 – 08H30: Management of surgical diseases of the stifle D Richardson 
08H30 – 09H30: Surgical foot problems R Dabareiner  
09H30 – 10H00: Optimum time for vaccination of foals against AHS D Mullins 
10H00 – 10H30: Sponsored session Stride 
10H30 – 11H15: Tea 
11H15 – 12H00: Correlation of radiographic lesions with arthroscopic findings D Richardson  
12H00 – 13H00: Management of orthopaedic sepsis D Richardson  
13H00 – 14H00: Lunch  
                  
GALA DINNER SESSION Chairman: Mike Ross 
14H00 – 14H20: Some aspects on equine immunity A Pardini 
14H20 – 14H40: Ultrasonography of the foal S Higgerty  
14H40 – 16H10: Tendon and ligament injuries: Diagnosis and treatment R Dabareiner 
15H00: Tea   
19H00: Robin Rous Dinner.   
 Guest speaker: Geoff Dakin,  Ex SA Cricket Board 
 (Sponsored by VETSERVE)  
 Cabaret Show:  Buli G 
  
 

THURSDAY 23 February 2006  
 
FINAL SESSION Chairman: Patrick Page  
08H30 – 09H00: Grading System for Tracheobronchoscopic Assessment of  
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FORELIMB 
 

Robin M. Dabareiner  
DVM PhD DACVS 

 

PALMAR DIGITAL BLOCK 

It is the author's preference to perform this block with the limb in a 

nonweight-bearing position.  The foot is held between the knees while 

facing towards the front of the horse.  The palmar digital nerve can be 

palpated caudal to the digital vein and artery on the medial and lateral 

aspects of the foot.  The nerve usually lies just dorsal to the edge of 

the deep digital flexor tendon.  When palpating for the nerve it should 

be differentiated from the ligament of the ergot.  The ligament of the 

ergot can be identified by raising the ergot while the foot is in 

extension. 

 

The nerve block is performed just proximal to the collateral cartilages.  

A 5/8" (1.38 cm) x 25 ga. needle is used to deposit 1 to 1.5 mls 

anesthetic solution subcutaneously.  A distinct subcutaneous bleb 

should be observed. It is this authors preference to inject 

approximately 2/3 of the anesthetic solution over the nerve then 

redirect the needle and inject the remaining 1/3 subcutaneously 

towards the palmar midline to ensure blocking any branches of the 

nerve that are in that direction.  It has been this authors experience 

that the palmar midline is often incompletely anesthetized or takes 

longer to respond to the anesthetic.  Therefore, the author pays 

particular attention to blocking and testing that area.  If hoof tester 

response was present prior to the block, it is re-evaluated prior to 

observing the horse in motion. 
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A successful block should anesthetize the all of the foot and associated 

structures except the very dorsal toe area, structures blocked include 

the navicular area, the solar area of the foot, the posterior coffin and 

pastern joints, as well as the distal aspect of deep digital flexor 

tendon.  

 

ABAXIAL SESAMOID BLOCK 

The authors prefer to perform this nerve block with the limb in a non-

weight bearing position while holding the foot as described for the 

palmar digital nerve block.  The vein, artery and nerve are readily 

palpable as they pass over the lateral or medial aspect of each 

proximal sesamoid bone.  The nerve block is performed where the 

veins, artery and nerve crosses the base and palmaro-lateral or 

palmaro-medial aspect of each proximal sesamoid bone.  A 5/8" (1.38 

cm) x 25 ga needle is used to deposit 2-3 ml anesthetic solution 

subcutaneously.  A distinct subcutaneous bleb should be observed.   

 

A successful block will anesthetize the areas desensitized by a palmar 

digital nerve block as well as the dorsal aspect of the foot, distal 

sesamoidian ligaments, distal and proximal interphalangeal joints, skin 

distal to the fetlock, distal aspect of the superficial and deep digital 

flexor tendon and sheath, and the phalanges. 

 

Although the abaxial sesamoid block is commonly thought to block 

pain originating distal to the fetlock, it will often block pain originating 

from the fetlock or sesamoids.  Therefore, it is important to recognize 

this potential when interpreting results of the block and to perform the 

block on the distal aspect of the proximal sesamoid bones.  
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LOW PALMAR NERVE BLOCK 

This nerve block is commonly referred to as the low four point block.  

The authors prefer to perform this nerve block while the limb is in a 

non-weight bearing position, holding the limb as previously described 

for the palmar digital nerve block.  The important anatomical 

landmarks for this block can be more readily recognized in the 

standing animal and therefore may be easier for some people to 

perform with the limb in a weight-bearing position. The nerve block is 

performed at the level of the distal ends of the second and fourth 

metacarpal bones. 

 

To anesthetize the palmar nerves, a 5/8" (1.38 cm) x 25 ga needle is 

used to deposit 3 ml of anesthetic solution subcutaneously just dorsal 

to the deep digital flexor tendon on the medial and lateral aspect of 

the limb between the tendon and the suspensory ligament. A distinct 

subcutaneous bleb of anesthetic solution should be observed.  Care 

should be taken to ensure that this block is performed proximal to the 

digital sheath.  To anesthetize the palmar-metacarpal nerve, a 5/8" 

(1.38 cm) x 25 ga needle is used to deposit 3 ml of anesthetic solution 

just distal to the ends of the second and fourth metacarpal bones.  

Care should be taken to avoid penetration of the palmar pouch of the 

fetlock joint.   

 

A successful block will effectively anesthetize the fetlock joint and all 

the structures distally that are anesthetized by an abaxial sesamoid 

nerve block.  If the horse was positive to fetlock flexion, the author re-
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evaluates the response after performing the nerve blocks before 

observing the horse in motion. 

 

Although the dorsal aspect of the fetlock may still have sensation from 

the dorsal branch of the ulnar nerve or the medial cutaneous 

antebrachial nerve, a ring block is unnecessary to interpret clinical 

results. 

 

PROXIMAL PALMAR METACARPAL ANALGESIA 

Regional anesthesia of the palmar metacarpus can be achieved by 

anesthetizing the palmar and deep palmar metacarpal nerves just 

distal to the carpus.  Analgesia of the origin of the suspensory 

ligament is often not obtained when a palmar and palmar metacarpal 

nerve block is performed below the level of the carpus. The 

innervation of the origin of the suspensory ligament occurs proximal to 

the area of injection for the block.  The origin of the suspensory can 

be desensitized by direct infiltration or by blocking the lateral palmar 

nerve before it branches into the lateral and medial palmar metacarpal 

nerves.  The distopalmar outpouchings of the carpometacarpal joint lie 

in close proximity to the palmar metacarpal nerves and suspensory 

ligament in the proximal metacarpal area.  Deep injections into the 

proximal palmar metacarpal region, such as palmar metacarpal nerve 

blocks or local infiltration into the origin of the suspensory, can 

desensitize the carpometacarpal joint.  The inadvertent desensitization 

of the carpus when performing proximal palmar anesthesia can lead to 

an incorrect diagnosis of the source of a lameness.  
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The three techniques described above for inducing proximal palmar 

metacarpal analgesia have been evaluated for the frequency of 

inadvertent injection into the carpometacarpal joints. Of the three 

techniques evaluated, blocking the lateral palmar nerve (which 

desensitizes both palmar metacarpal nerves and the lateral palmar 

nerve) at the distal aspect of the accessory carpal bone resulted in 

significantly less (0%) inadvertent injections into the carpal joints.  

Therefore, the author prefers to use this method of performing 

anesthesia to the proximal metacarpal area.  To perform the block, the 

limb is held in partial flexion.  The foot is held between the knees while 

facing the front of the horse while the carpus is flexed at 

approximately 45°.  A 1" (2.2 cm) x 23 ga. needle is directed in a 

palmarolateral to dorsomedial direction at the distal aspect of the 

accessory carpal bone and 5-10 ml of anesthetic solution is deposited 

in the area.  If the medial palmar nerve is to be blocked it must be 

done distal to the carpus.  However, the author rarely finds it 

necessary to block the medial palmar nerve.  To evaluate the effect of 

the block compare pre- and post-injection response to digital pressure 

applied to the body and branches of the suspensory ligament. Skin 

sensation is not useful in evaluating the effect of this block. 

 

This block will anesthetize the palmar metacarpal area including the 

suspensory ligament, flexor tendons, inferior check ligament, 

metacarpal interosseous ligament, the second and fourth metacarpal 

bones, and the caudal third metacarpal bone.  Although this block 

should not desensitize the dorsal aspect of the third metacarpal bone, 

the author has had reports of dorsal metacarpal stress fractures 

responding to this block 
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Another recently described technique is to perform this block in a 

weight bearing position. The clinician approaches the medial aspect of 

the limb to be blocked from the opposite side of the horse. A groove is 

palpated in the fascia at the palmar aspect of the accessory carpal 

bone. Two-thirds of the way distal from the top of the accessory carpal 

bone, a 25 ga. 3/4" needle is directed from medial to lateral at this 

location until the needle hits the accessory carpal bone, approximately 

3 mls of carbocaine is infiltrated to block the lateral palmar nerve and 

proximal suspensory ligament. 

 

When performing diagnostic anesthesia proximal to the metacarpus, 

the author prefers to and almost always utilize intra-articular or 

intrabursal anesthesia which will identify the source of pain in most 

lameness that originates or is proximal to the carpus.  However, 

perineural anesthesia above the carpus can be useful in lameness 

diagnosis and is routinely used by some veterinarians for standing 

surgery of the limb. 

 

ULNAR NERVE BLOCK 

The ulnar nerve gives rise to the lateral palmar nerve and the palmar 

metacarpal nerves.  Therefore, performing an ulnar nerve block can 

effectively anesthetize the proximal metacarpal area.  Anesthesia of 

the ulnar nerve will also partially anesthetize the carpal canal and 

caudal aspect of the carpus.  Therefore it is less specific for the 

proximal metacarpal area than the previously described lateral palmar 

nerve block.   
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The authors prefer to perform this block with the limb in a weight-

bearing position.  The block is performed four inches (8.8 cm) above 

the accessory carpal bone in the groove between the flexor carpi 

ulnaris and the ulnaris lateralis muscles.  The nerve lies just beneath 

the antebrachial fascia and is blocked by depositing 10 ml of 

anesthetic solution deep to the fascia with a 20 ga. x 1½" (3.3 cm) 

needle.  Depositing anesthetic solution both superficially and deep will 

ensure desensitization. 

 

MEDIAN NERVE BLOCK 

The median nerve is blocked on the medial aspect of the forearm 

where the nerves run caudal to the radius close to the brachial artery.  

Two different locations have been described for blocking the median 

nerve.  In the first more proximal location, the nerve is blocked just 

caudal to the radius where the distal edge of the superficial pectoral 

muscle inserts in the forearm.  A 20 ga. x 1½" (3.3 cm) needle is 

inserted 1" to 1½" (2.2 to 3.3 cm) deep and 10 ml of anesthetic 

solution is injected.  If blood is encountered slightly withdraw the 

needle before injecting since the nerve is superficial to the artery.12 

 

In the second more distal location the median nerve lies deep to the 

flexor carpi radialis muscle.  A 20 ga. x 1½" (3.3 cm) needle is 

inserted at the caudal edge of the flexor carpi radialis muscle four 

inches (8.8 cm) proximal to the chestnut.  The needle is directed 

obliquely cranially towards the back of the radius.  If blood is 

encountered the needle is withdrawn slightly before injecting 10 ml of 

anesthetic solution.  The nerve lies just behind the artery and vein. 
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Blocking the median nerve in conjunction with the ulnar nerve will 

effectively anesthetize important areas of lameness distal to the level 

of the blocks.  The musculocutaneous nerve supplies cutaneous 

innervation to the distal limb and is not usually necessary to be 

blocked for lameness diagnosis.  However, blocking the 

musculocutaneous nerve can be important when performing standing 

surgery.  The block is performed four inches (8.8 cm) proximal to the 

chestnut on the medial side of the forearm.  A 22 ga. x 1" (2.2 cm) 

needle is used to deposit 3 - 5 ml of anesthetic solution 

subcutaneously cranial and caudal to the cephalic vein. 

 

HINDLIMB 

Diagnostic anesthesia of the hindlimbs is approached somewhat 

differently than the forelimbs.  Restraint and safety of the veterinarian 

are of particular importance, since the rear limb of a horse can be 

much more dangerous than the forelimbs.  In many animals there are 

limits to the number of needles that can be inserted into the lower rear 

limb before the animal starts kicking in response to attempts at 

diagnostic anesthesia.  Unless a lameness is suspected to originate 

distal to the fetlock, the author routinely begins rear limb diagnostic 

nerve blocks at the level of the plantar and plantar metatarsal nerves. 

 

If a lower limb lameness is suspected or an abnormality is identified 

(for example a positive hoof tester response) start with a plantar 

digital nerve block and proceed sequentially proximally.  A number of 

horses with hindlimb lameness will respond to plantar digital 

anesthesia.  
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Performing the plantar digital block, abaxial sesamoid block, and 

plantar/plantar metatarsal blocks in the hindlimbs are all similar to 

their counterparts in the forelimb. When performing the plantar digital 

and abaxial sesamoid nerve blocks the author extends the limb behind 

the horse in a non-weight bearing position.  The limb is cradled in the 

lap (similar to the position when shoeing a horse) and the hock is 

trapped with the inside arm to prevent the horse from withdrawing the 

limb to kick.  To facilitate injecting the rear limb the horse is distracted 

with a twitch.  

 

LOW PLANTAR NERVE BLOCK 

Blocking the plantar and plantar metatarsal nerves can be done with 

the limb in either a standing or non-weight bearing position.  In a 

standing animal the anatomy of the area is more easily recognized.  

However, the author has better control of the limb and experience less 

kicking by the animal if the limb is held in a non-weight bearing 

position. The author routinely holds the limb of most animals as 

described for the plantar digital and abaxial sesamoid blocks.  If a 

horse is particularly prone to kicking hold the leg by the foot and bring 

the foot forward (similar to spavin testing) to achieve this block. 

 

One significant anatomical difference in the hindlimb is the presence of 

the medial and lateral dorsal metatarsal nerves which arise from the 

fibular (peroneal) nerve.  The dorsal metatarsal nerves travel on either 

side of the long digital extensor tendon and can be anesthetized by 

injecting 2-3 ml of anesthetic solution subcutaneously at the same 

level as anesthetizing the plantar and plantar metatarsal nerves.  A 

5/8" (1.38 cm) x 25 ga. needle is used.  Complete desensitization of 
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the dorsal fetlock joint requires blocking these nerves.  However, the 

author has found that most lameness involving the fetlock and lower 

limb can be evaluated adequately without blocking the dorsal 

metatarsal nerves.  After performing the blocks described above, 

cutaneous sensation may remain over the dorsal fetlock.  If other 

blocks have not been performed distally, blunt pressure over the heels 

is used to evaluate the block.  

 

PROXIMAL PLANTAR METATARSAL ANALGESIA 

Lameness originating from the origin of the suspensory ligament and 

plantar metatarsal area is not uncommon. Diagnostic analgesia of that 

area can be achieved by either performing analgesia of the plantar and 

plantar metatarsal nerves or by local infiltration of the origin of the 

suspensory ligament. 

 

When performing diagnostic analgesia of this area the author infiltrates 

local anesthetic solution around the origin of the suspensory ligament 

and also infiltrate anesthetic solution around the lateral plantar nerve 

which gives rise to the plantar metatarsal nerves.  A 1½" (3.3 cm) x 

20 ga. needle is inserted between the superficial flexor tendon and the 

fourth metatarsal bone (MT  IV) at the palpable junction of the head 

and shaft of MT IV.  The needle is directed dorsally towards the 

midline of the third metatarsal bone.  Infiltrate approximately 6 ml of 

anesthetic solution into the region of the origin of the suspensory 

ligament.  The anesthetic solution usually injects with minimal 

resistance at this level.  As the needle is withdrawn, 3 ml of anesthetic 

is infiltrated around the lateral plantar nerve.  The authors have found 

this block to successfully anesthetize the proximal metatarsal area and 
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have confirmed lesions with ultrasonography.  This block may 

occasionally alleviate pain from the tarsal sheath but extension of local 

anesthetic in the tarsometatarsal joint probably occurs infrequently.  

The author has encountered proximal metatarsal disease that did not 

effectively block at this location but required a more proximal tibial 

nerve block to alleviate the pain. 

 

When performing diagnostic analgesia proximal to the metatarsus the 

author usually prefers to utilize specific intra-articular injections to 

localize the pain.  However, there are indications for the tibial or fibular 

(peroneal) nerve blocks.  A tibial nerve block combined with the fibular 

(peroneal) block can be useful as a screening block to determine if a 

lameness originates proximal or distal to the hock which can be 

particularly useful in severe hindlimb lamenesses without any clinical 

findings to help localize the lameness.  Subtle lamenesses are not in 

the author's opinion good candidates for tibial and peroneal analgesia 

since the peroneal block affects the horse's ability to extend the digit 

and can make interpretation of results difficult. 

 

TIBIAL NERVE BLOCK 

The tibial nerve block is performed approximately four inches (8.8 cm) 

above the point of the hock.  If the limb is held in a flexed position the 

nerve can be palpated in the fascial compartment formed by the deep 

digital flexor tendon and the Achilles tendon.  A 20 ga. x 1½" (3.3 cm) 

needle is used to infiltrate 10-20 ml of anesthetic solution around the 

nerve.  A successful block of the tibial nerve provides analgesia to the 

plantar tarsus, metatarsus, distal Achilles tendon, calcaneus, and most 

of the foot. 
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FIBULAR (PERONEAL) NERVE BLOCK 

The fibular nerve can be effectively blocked in two different locations.  

Proximal to its division the common fibular nerve can be blocked near 

the origin of lateral digital extensor tendon.  The common fibular nerve 

can be palpated and anesthetized using a 20 ga. x 1½" (3.3 cm)  

needle to infiltrate 20 ml of anesthetic solution.  This is best 

accomplished while the limb is in a weight-bearing position.  

 

The deep and superficial fibular (peroneal) nerves can also be blocked 

approximately four inches (8.8 cm) above the point of the hock on the 

lateral aspect of the limb.  The nerves lie in a palpable groove between 

the lateral and long digital extensor muscles just distal to the muscle 

bellies.  

 

A 20 ga. x 1½" (3.3 cm) needle is used to deposit 10-15 ml of 

anesthetic solution deeply near the caudo-lateral aspect of the cranial 

tibial muscle.  As the needle is withdrawn another 10-15 ml of 

anesthetic solution is infiltrated more superficially. 

 

As mentioned previously, blocking the fibular nerve in conjunction with 

the tibial nerve will effectively provide analgesia to lamenesses 

originating distal to the point of the block.  Since blocking the peroneal 

nerve will affect the ability to extend the digit particularly when 

blocked at the proximal location, care should be taken to avoid injuring 

the horse when these blocks are applied.  Placing a bandage on the 

lower limb protects the dorsal surface of the fetlock from damage if 

the horse knuckles forward from the effects of the nerve block.  After 
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evaluating the effects of the block the horse should be confined until 

motor function is regained.  

 

SUMMARY 

There are numerous reasons for not performing perineural anesthesia 

in a given horse.  Similarly there is potential for difficulty in 

interpreting the results of perineural anesthesia.  However, diagnostic 

anesthesia can be one of the more useful and rewarding procedures 

applied to the evaluation of lameness in horses.  Complications 

following perineural anesthesia are few but the most commonly 

encountered would include local irritation, infection, needle breakage, 

and exacerbation of lameness. To avoid local infection, always 

thoroughly cleanse the area and use good handling techniques as well 

as using disposable needles and syringes.  Care in needle placement 

and handling is important in preventing needle breakage.  Local tissue 

irritation from an anesthetic solution is commonly encountered.  To 

avoid excessive swelling and inflammation associated with nerve 

blocks use as little anesthetic solution as possible for the procedure.  

Also, routinely place alcohol support wraps in areas that are easily 

wrapped and will commonly swell, such as the distal metacarpus or 

metatarsus.  Exacerbation of a lameness by anesthetizing the affected 

area and continuing to observe the horse in motion can complicate 

management of the case and stress client relations.  To avoid this 

complication care should be taken when performing nerve blocks, then 

exercising the horse to evaluate for alternate limb lameness. 

Performing local anesthesia and evaluating a horse at speed may 

result in exacerbation of injuries and could have catastrophic 

consequences. To avoid post examination irritation or lameness from 
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perineural anesthesia or intra-articular medications  routinely prescribe 

short term anti-inflammatory therapy for the animal.  This helps to 

prevent complications and unnecessary concern of the owners. 
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Navicular area pain in 
horses: Diagnosis 

 

Robin M. Dabareiner DVM PhD Dip ACVS  
Texas A&M University, College Station, Texas 77843 

 
 

Its been estimated that approximately one third of all forelimb 

lameness in horses originates from the caudal third of the foot.1 

Lameness originating from the caudal third of the foot has generally 

been associated with pain arising from the navicular bone and/or its 

related structures,  however, other structures in the foot can also 

cause lameness. Any one or combination of the following structures 

should be considered as a potential source of injury in horses that 

exhibit lameness which is localized to the posterior aspect of the foot. 

 

1)  The navicular bone itself  

2) The navicular suspensory apparatus which includes the sesamoid 

impar ligament distally (Il) and the collateral suspensory ligament 

(CSL) proximally.  

3) Synovial membrane of the navicular bursa ie navicular bursitis or 

inflammed tissue (adhesions) between the navicular bursa and 

DDFT. 

4) Distal aspect of the deep digital flexor tendon (DDFT). 

5) Laminar tearing in the heel region. 

6) Solar bruising in the heel region. 

7) Some aspects of the distal phalanx (P3). 

 

Synovial structures located in the distal interphalangeal joint (DIP). 
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Structural damage to the hoof capsule in the heel region such as 

underrun heels or collapsed foot. 

 

The diagnosis of  heel pain isn=t difficult when a horse=s lameness 

resolves with a posterior digital nerve block; however, determining 

which of the structures, located in the foot, are the source of  pain and 

establishing correct treatment is becoming increasingly more 

confusing.  It seems that the more we learn about diagnostic 

anesthesia, the more clouded the picture becomes and determining 

which structure within the hoof capsule is causing the pain is becoming 

more difficult. Horses with navicular/heel pain can be a diagnostic and 

therapeutic challenge to both owner, clinician, and farrier.

 When advanced imaging techniques become available to all 

practioners, the diagnostic dilemma=s facing us today may disappear. 

Until that happens, we have to rely upon historical data, which is 

important and often overlooked, clinical findings, and routine 

diagnostics to localize the structure causing pain within the hoof 

capsule. Our approach to horses having lameness originating from the 

heel region is to try to determine which structure in the foot is causing 

the pain and then subsequently develop a therapeutic plan.  Severity 

and duration of the lameness, the horse’s activity, and potential owner 

compliance as well as the experience of the owner=s  farrier should be 

considered.  The horse�s hoof wall quality, conformation, environment, 

and occupation will all affect therapy. This chapter will discuss the 

historical data, clinical findings, diagnostics, treatment and farriery 

when presented with a horse showing lameness originating from the 

caudal region of the foot. 
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Historical data - Common complaints from owners that have a horse 

exhibiting chronic foot pain include intermittent unilateral or bilateral 

forelimb lameness, increased severity of lameness for several days 

immediately after shoeing the horse and/or at the end of the shoeing 

period (when the toes are long), occasionally the horse may point the 

affected forelimb, stumbling, and increased lameness when ridden on 

hard ground. A common complaint is decreased performance such as 

failure to travel in the correct forelimb lead, rope horses may quit 

scoring or refuse to pull a steer across the arena, barrel horses may 

not turn properly around the barrel, and english performance horses 

may begin to refuse a jump. These problems may also be related to 

other musculoskeletal or training problems and a thorough 

musculoskeletal examination is necessary to characterize the cause of 

the performance changes. 

 

Horses sustaining acute injuries  to soft tissue structures in the caudal 

aspect of the foot such as the impar or CSL of the navicular 

suspensory apparatus, distal DDFT, laminar tearing or severe bruising 

of the heel region may have a history of becoming  acutely lame 

during or immediately after a performance event. We generally 

associate this history with an acute soft tissue injury or acute 

exacerbation of a chronic soft tissue problem.  Historical data is often 

overlooked, but can be very beneficial in suggesting which structure in 

the foot is damaged.  

Clinical findings - Signalment can be helpful to the diagnosis of chronic 

heel pain. Middle-aged Quarter Horses, and Thoroughbred and 

Warmblood horses in general are commonly affected by navicular 
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disease.  Factors thought to predispose a horse to heel/navicular pain 

include poor limb conformation, hoof conformation or imbalance, 

improper or irregular shoeing, exercise on hard ground and abnormal 

stresses to the navicular region of the foot such as the torque placed 

on the foot as a barrel horses turns a corner or the load taken up by 

the feet when a jumping horse lands..2 A hereditary predisposition may 

be related to the development of navicular disease. Many Quarter 

Horses are heavily muscled and have relatively small hoof size. Poor 

hoof conformation plagues many Thoroughbred and Warmblood 

horses. Ponies, Arabians, and draft breeds are rarely affected with 

navicular disease. Although hind feet can be affected with navicular 

disease, it is predominately considered a forelimb problem. Working 

Quarter Horses (ranch work, cutting, roping, barrel racing) and 

Thoroughbreds that race, or perform hunter/jumper activity are often 

diagnosed with  navicular pain. The exact etiology of navicular pain is 

unclear but two thoughts exist. Initially vascular occlusion of the 

navicular arteries was believed to result in ischemic necrosis of the 

navicular bone, however this theory lacks experimental support. The 

biomechanical theory suggests that the degenerative changes 

observed within the navicular bone result from abnormal forces 

exerted on the navicular bone and its supporting ligaments.3 

Compression of the navicular bone by the deep digital flexor tendon 

(DDFT) tension is an important aspect of this biomechanical theory. 

Peak compressive forces of the DDFT on the navicular bone are about 

0.77 x body weight during a slow trot and occur at approximately 70% 

of the stance phase duration.2 In addition, the navicular bone 

suspensory apparatus (IL and CSL) are under excessive tension and 

possibly compression when the horse has a dorsopalmar hoof 
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imbalance (broken-back hoof-pastern axis or long toe-low heel hoof 

conformation).4 Faulty conformation and improper hoof balance 

resulting in abnormal biomechanical forces involving the navicular area 

has been shown to cause pathologic changes in the navicular bone 

which appear similar to those seen in clinical cases. Pain presumably 

comes from interosseous pressure in the navicular bone or from strain 

of the surrounding supporting soft tissue structures.3,4 Experimental 

studies seem to support the biomechanical theory.  

 

Being observant of horse limb conformation, as well as hoof size, 

shape and hoof-pair symmetry can aid in the diagnosis and treatment 

of heel pain. It seems that abnormal concussion to the caudal aspect 

of the foot may predispose a horse to navicular/heel pain.5 There are 

several hoof abnormalities associated with chronic navicular/heel  pain 

in the horse.  A broken back hoof-pastern axis is commonly seen in 

horses with navicular or heel pain, but a small subset of horses with 

navicular pain will have a broken forward or normal hoof-pastern 

alignment. In one report involving horses diagnosed with navicular 

disease 72% had a broken back and 8% had a broken forward hoof-

pastern axis.5   Horses having a long toe-low heel hoof conformation or 

under run heels (defined as greater than 5 degrees difference between 

the heel and toe angle of the foot) was reported in 77% of a group of 

horses with chronic heel pain (see Figure 5).5 Atrophy of the frog and 

contracted heels, defined as the frog width being less than two thirds 

its length, can be seen in horses with heel pain and has been 

attributed to lack of weight bearing in the posterior portion of the foot 

which reduces the dynamic movement of the frog (Figure 1) 5 Sheared 

heels describes a greater than 0.5 cm difference in medial and lateral 
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heel and is commonly seen in horses exhibiting heel pain. Hoof pair 

asymmetry (Figure 2) where one foot is smaller and has a higher heel 

length was seen in 60% of horses with navicular area pain in one 

report.5  The smaller and more upright foot is usually the most lame 

limb. This is an interesting observation as one would expect the foot 

with the lower heel to be the most affected. Observation of these hoof 

abnormalities will help define recommendations for   trimming and 

shoeing considerations which will be discussed in the treatment section 

of this chapter.  

 

A thorough musculoskeletal exam should include palpation and 

comparison of the digital pulses in the feet and assessing the hoof 

capsule for increased heat. We found that 97% of 23 horses diagnosed 

with navicular area pain had an increased digital pulse in the most 

severely affected limb.6 The usefulness of hooftesters evaluation in 

localizing the source of foot pain has become controversial.7 In our  

hands however, we feel hooftester evaluation can be beneficial in 

determining pain location. Pain involving the navicular area is identified 

by application of intermittent hoof tester pressure over the middle 

third of the frog which results in persistent non-fatigable reflex 

withdrawl of the hoof from the examiner. Pressure is produced placing 

one arm of the hooftester in the central aspect of the frog and the 

other arm on the medial or lateral hoof wall,  being sure not to involve 

the coronary band, and then squeezing the handles of the hooftester 

to produce downward pressure onto the navicular area. It is important 

to assess whether the withdrawl reflex is resulting from real pain and 

not a whimsical reaction by the horse. Both front feet should be tested 

and results from each foot compared. A positive hooftester response 
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over the wall of the foot across the ends of the navicular bone may 

occur in horses having radiographic  evidence of proliferative new 

bone on the abaxial margins of the navicular bone.7 Horses sustaining 

an injury to the impar ligament or insertion of the deep digital flexor 

tendon (DDFT) seem particularly sore with hooftester pressure near 

the junction of the middle and anterior thirds of the frog.  Horses with 

underrun heels, bruised heels or damaged laminae in the heel area will 

often be more painful over the affected heel.  It is important, if 

possible, to differentiate peripheral versus central hoof pain with a 

thorough hooftester exam. Many horses with heel pain will land toe 

first, therefore, its not uncommon for these horses to bruise the sole in 

the toe region resulting in pain from hooftesters in this area. The 

hooftester exam is a useful diagnostic tool, but horses can have 

navicular area pain and  not respond  to hooftesters pressure. This will 

occur more often during periods of dry weather when the horse=s feet 

are excessively hard or in horses with thick soles and hard frogs. 

 

Lameness exam - Although not usually necessary, horses that are 

nervous or apprehensive about the lameness examination can be 

sedated with a small dose of either acepromazine (10 mg) or xylazine 

(50 mg) intravenously followed by a 15 minute wait prior to observing 

the horse. Mild sedation increases the ability of the clinician to see a 

consistent lameness when the horse is no longer fretting over the 

surrounding environment. 

 

While walking, horses with heel pain tend to land toe first and may 

occasionally stumble. Horses with bilateral forelimb involvement have a 

stiff, shuffling, short-strided gait which is commonly perceived as a 



 

 27

shoulder lameness by owners.  The horse should be observed at a 

slow trot in a straight line and circled both directions. A smooth, hard 

surface is optimal. In horses with heel pain, the lameness will often be 

exacerbated when trotted on hard versus soft ground.  The severity of 

lameness is graded I to V as described by the AAEP8 grading system.   

 

We routinely have a person jog the horse in hand versus lunging the 

horse but both methods can be useful in some cases.  The lameness 

will often be exacerbated when the horse is trotted in a circle and 

usually, but not always, the limb on the inside of the circle will 

demonstrate the most severe lameness. The grade of lameness should 

be assessed before and immediately after application of hoof tester 

pain. Horses with navicular area pain may have increased severity of  

lameness when trotted after the hoof tester application in the central 

frog area.  There are a number of tests which may exacerbate 

lamenesss in horses with navicular pain such as allowing the horse to 

stand on a small block of wood centered over the frog for 60 seconds 

before trotting, or elevating the toe with a block of wood 7 A 30 

second distal phalangeal flexion test may also exacerbate lameness in 

horses with navicular area pain. 7 

 

Diagnostics -      Perineural anesthesia of the palmar digital nerves 

(PDN) with 1 to 2 mls of mepivicaine placed axial and distal to the 

proximal limits of the medial and lateral collateral ligaments will 

desensitize the heel/navicular region of the foot. This block is 

performed below the proximal limits of the collateral cartilages to avoid 

desensitizing the dorsal nerve branches. The PDN block is not specific 

for the navicular region, however.  Nuclear scintigraphy was used in 
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one study to determine site of lameness in 164 horses that had 

resolution of lameness after a PDN anesthesia, but had minimal 

radiographic abnormalities in the navicular region.9 Painful conditions 

eliminated by PDN anesthesia included stress fractures of the distal 

phalanx, subchondral trauma of  the distal phalangeal joint (DIP), 

osteoarthritis of the proximal interphalangeal joint, laminitis, pedal 

osteitis, and soft tissue inflammation in the pastern region. Pain from 

experimentally induced DIP synovitis has been effectively blocked by 

PDN anesthesia.10 Another study demonstrated that lameness 

secondary to solar pain created by set screw- induced solar pain model 

was eliminated 10 minutes after PDN anesthesia using 2 mls of 

mepivicaine over each palmar digital nerve.11  In the past DIP joint 

anesthesia was thought to be helpful in diagnosing navicular area pain, 

however, recently investigators have demonstrated the lack of 

specificity of this block.12 Distal interphalangeal anesthesia has been 

shown to eliminate lameness associated with pain in the navicular 

bone itself, navicular ligaments and navicular bursa.10-15 The reason is 

thought to be due to the location of the sensory nerves to the 

navicular area being located subsynovially in the DIP joint and passive 

diffusion of the anesthetic.15 A recent experimental study 

demonstrated that solar pain is abolished by DIP joint anesthesia.11 In 

a subsequent study, the investigators showed that solar pain in the toe 

region was more likely to be eliminated than solar pain in the heel 

region with DIP anesthesia. Additionally, 10 mls versus 6 mls of 

anesthetic injected into the DIP joint was more effective in eliminating 

lameness from the heel region and attenuation of lameness increased 

over time. These authors suggested that using 6 mls of anesthetic in 

the DIP joint and assessing the lameness after 10 minutes may be 
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helpful in distinguishing pain arising from the DIP joint and pain arising 

from the heel region of the foot.13 If this holds true, horses with heel 

bruises or laminar tearing in the heel region of the  foot  should not 

improve after DIP joint analgesia using low volume anesthetic and 

evaluating the horse after a 10 minute period of time.    

 

The navicular bursa is a thin synovial structure located between the 

navicular bone and distal aspect of the DDFT. Analgesia of the 

navicular bursa may be more specific for navicular area pain. Dyson et 

al reported on 59 horses with lameness that resolved after PDN 

anesthesia in which both DIP joint and navicular bursa analgesia were 

also performed. The author=s concluded that a positive  response to 

navicular bursa analgesia probably reflects pathology located in the 

navicular bursa, the navicular bone, and/or supporting ligamentous 

structures.16 The normal navicular bursa has a 3 ml volume capacity 

which may be reduced in horses with inflammed tissue or adhesions 

between the navicular bursa and DDFT. Synovial fluid is uncommonly 

obtained when performing navicular bursa analgesia (see treatment 

section). 

 

Radiographic examination - A minimum of three radiographic views, 

using high detail radiographic film, should be utilized to evaluate the 

navicular bone, but additional views are needed to evlauate the entire 

foot. A lateromedial (LM), a 60 degree dorsoproximal-palmarodistal 

oblique with grid (D60Pr-PaDio), and a palmarproximal-palmarodistal 

oblique (Pa45Pr-PaDio) of the navicular bone are obtained.17 Some 

clinicians also include two oblique views of the navicular bone. 

Abnormal radiographic changes  include: variation in size and shape of 
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synovial foramina seen on the D60Pr-PaDio projection; cystic changes 

within the navicular bone; enthesiophyte formation at the attachment 

of the CSL ligament seen on the LM radiographic projection; flexor 

cortex erosions and loss of corticomedullary distinction best viewed by 

the Pa45Pr-PaDio radiographic projection; calcification of the flexor 

surface and/or distal DDFT; and osseous fragments associated with 

avulsion of the impar ligament, etc. Previous studies have shown that 

Aabnormal@ synovial fossae are poorly correlated with lameness, rarely 

progress over time and are inconclusive for the diagnosis of navicular 

disease. Radiographic abnormalities more strongly associated with 

lameness are flexor cortex defects, medullary sclerosis, proximal 

border remodeling and loss of medullary trabecular pattern.18  

 

 Although radiographic evaluation is important in the diagnostic work-

up of a horse showing heel pain, it is not very sensitive in defining the 

actual pathologic condition of the navicular bone. Radiographs often 

underestimate the extent of pathology seen on necropsy in horses with 

navicular lesions. Dyson reported on 102 horses with lameness 

referable to the caudal aspect of the foot.19 Radiographic abnormalities 

of the navicular bone were detected in 50 horses (49%),  in 39 (78%) 

of these horses radiographic abnormalities were only identifiable in the 

Pa45Pr-PaDio view. We have also found a lack of correlation between 

horses having clinical signs of navicular area pain and radiographic 

findings .  Horses with  moderate to severe radiographic pathology are 

not confusing, but those horses with severe lameness and minimal or 

no radiographic changes can become a diagnostic challenge and these 

horses are more likely to have soft tissue injuries involving the 

navicular suspensory apparatus or  distal aspect of the DDFT.
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Navicular bursography -  Turner utilized injection of contrast material 

into the navicular bursa followed by subsequent radiographic 

evaluation to image pathologic changes on the flexor surface of the 

navicular bone.20 He evaluated 97 horses with lameness localized to 

the heel region of the foot by a PDN peripheral nerve block. Injecting a 

3ml mixture of 1:1 contrast media and anesthetic, he then obtained a 

Pa45Pr-PaDio radiographic view. Five basic findings were noted: (1) 

normal flexor fibrocartilage (13%); (2) thinning or erosive lesions on 

the flexor cartilage (69%); (3) complete focal loss of the dye column 

which was attributed to DDFT adhesions to the navicular bone and 

confirmed by necropsy (8%); (4) focal filling of the flexor cortical area 

with contrast secondary to flexor subchondral cystic lesions(2%); and 

(5) fibrillation of the DDFT which was described as filling defects along 

the bursal surface of the deep digital flexor tendon (21%). The 

advantage of this technique is confirming pathologic changes located 

on the flexor surface of the navicular bone which may not be apparent 

on survey radiographs and it confirms that the anesthetic was in fact 

correctly injected into the navicular bursa. Navicular bursography 

identified pathology in the flexor region of the navicular bone 60% 

more often than did plain radiographs.  The disadvantages is that 

some horses are not very tolerant to needle penetration of the DDFT 

and insertion into the navicular bursa. Sedating the horse to perform 

the procedure could alter the horses= lameness. Additionally, there are 

risks associated with the procedure such as trauma to the navicular 

bone, sepsis, acute synovitis of the bursa, and possibly DDFT damage 

secondary to needle penetration. A hospital setting is recommended 

for the procedure.   
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Nuclear scintigraphy - There have been many studies confirming the 

overlap between radiographic findings in clinically normal horses and 

horses with clinical signs of navicular pain. Soft tissue and bone phase 

scintigraphy was utilized in 49 horses with known or suspected 

navicular area pain.21   Radiography had a lower sensitivity, but equal 

specificity, than scintigraphy for the diagnosis of navicular disease. In 

horses having navicular disease, the prevalence of radiographic lesions 

was 47%, whereas scintigraphy showed pharmaceutical uptake in the 

navicular region in 65% of the horses. In normal horses, the 

prevalance of radiographic lesions was 0%, compared with 7% 

identified with scintigraphy. The authors concluded that concurrently 

evaluating the findings of soft tissue- and bone-phase scintigraphy 

with the findings of radiography resulted in the highest sensitivity and 

specificity for detecting navicular lesions.21    Another group looked at 

164 horses in which lameness was localized by palmar digital 

analgesia. Combining clinical findings, radiography and scintigraphy 

the following lesions were diagnosed: stress fracture of distal phalanx, 

navicular disease, DIP joint subchondral bone pain, soft tissue 

lameness of the foot, laminitis, proximal interphalangeal osteoarthritis 

and other pathologic fractures of the distal phalanx.9  The authors 

concluded that a scintigraphic examination was particularly useful in 

horses with lameness abolished by palmar digital anesthesia having 

negative or equivocal radiographic changes.9  Lateral view bone phase 

images were found to be less sensitive than palmar view bone phase 

images, and images taken 1 hour after radioisotope administration 

were as diagnostic as those taken 2 to 4 hours after administration. 
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Ultrasonography - Diagnostic ultrasonographic images can be 

obtained for some structures in the foot region. In one group of horses 

with palmar foot pain, ultrasound evaluation of the collateral ligaments 

of the DIP joint showed a high prevalence of increased cross-sectional 

area and loss of echogenicity within these ligaments. Ultrasonographic 

images of the collateral ligaments of the DIP joint are obtained by 

positioning a 10 MHz transducer on the firm part of the dorsolateral 

and dorsomedial aspects of the coronary band. The normal cross- 

sectional; area of these ligaments has been defined 22 The distal 

aspect of the DDFT can be visualized from between the heel bulbs in 

the palmarodistal aspect of the pastern joint. The frog of the foot can 

also be used as a window to image the DDFT and impar ligament near 

the flexor surface of the navicular bone.  Prior to the exam, the frog 

should be trimmed to pliable tissue and the foot soaked in a water 

bath overnight The limitations of ultrasound are that the images are 

restricted to the axial midline and off-incidence artifacts can confuse 

the interpretation of the images visualized. If the frog is excessively 

hard, contacted or has deep sulci then poor contact between the frog 

and transducer may prevent propagation of the ultrasound beam. It 

has also been suggested that there is great variation in cross-sectional 

area and widths of the DDFT and impar ligaments both within and 

between limbs of normal horses which makes image interpretation 

difficult.22,23 

 

Magnetic resonance imaging (MRI) - MRI gives us a superior 

diagnostic tool to image soft tissue structures in the foot. The recent 

use of MRI in equine lameness problems has allowed us to gain 

valuable insight into the pathologic problems occurring in horses with 
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palmar foot pain. MRI is particularly useful in the recognition of 

abnormally high signal (fluid) in structures such as the DDFT, impar 

ligament, and collateral ligaments. With MRI we are also able to detect 

navicular bone edema as well as articular cartilage damage in the 

navicular region. In 1 study, 18 horses with unilateral or bilateral 

palmar foot pain without radiographic or sonographic abnormalities 

underwent MRI evaluation. Primary  lesions involving the DDFT were 

found in 7 horses, 2 had DIP joint cartilage or subchondral bone 

lesions, 7 had primary navicular bone problems (determined by 

increased fluid within the bone itself), and 2 had impar ligament 

lesions.22 MRI appears to be the most sensitive tool for detection of 

soft tissue injuries in the foot region of the horse.  
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Navicular area pain in 
horses: Treatment and 

Shoeing 
 
 

Robin M. Dabareiner  
DVM PhD Diplomate ACVS 

 

There are numerous treatment regimes for horses having navicular 

area or heel pain yet no one treatment can be recommended in all 

cases. Many factors need consideration prior to determining a 

treatment plan such as prior treatment, duration of clinical signs, 

structure injured, severity of disease, use of horse,  hoof conformation, 

and shoeing. Treatment options include variable periods of rest, 

therapeutic trimming and shoeing, anti-inflammatory medications, 

intra-articular therapy, systemic osteoarthritis modulating drugs and 

surgery. 

 

 Medical therapies 

Rest B Taking the horse out of work and confinement to a small area 

such as a stall and small run allows the horse free exercise to move 

around without being able to run and buck which could exacerabate 

the lameness. Controlled exercise at a walk and trot for 15 minutes 

daily has been shown to increase blood flow to the feet by 15%.24 

Although the duration of the rest period is variable, 3 to 4 weeks of 

rest will allow time for soft tissue inflammation to subside and also 

allow the horse to adjust to changes in trimming and shoeing. If the 

lameness has resolved following the rest period, a gradual increase in 

exercise is recommended prior to returning to normal use. An 



 

 36

exception is the horse with an acute ligamentous injury to the 

navicular suspensory apparatus or distal DDFT tendon injury. These 

injuries are usually severe and require 6 to 12 months of rest and 

confinement.  

 

 Although rest may be beneficial as part of the treatment regime, 

owner’s wishes do not allow for a rest period.  Other treatments are 

then required to minimize the pain but allow the horse to continue 

working which is often pursued by many professional horsemen. 

Farriery -    Therapeutic trimming and shoeing to reduce biomechanical 

forces on the navicular/ heel area is the cornerstone of treatment for 

horses with navicluar/heel pain. Many horses respond to this without 

any further medical or surgical therapy. Other horses improve after 

corrective shoeing but still require additional treatments. Horses 

having poor hoof conformation or inappropriate shoeing often respond 

best to corrective shoeing; whereas, those horses with good farrier 

management and good hoof conformation may show minimal or no 

improvement after therapeutic trimming and shoeing. In one study 22 

of 30 (73%) horses with clinical signs of navicular pain improved 1 

grade of lameness within 6 weeks of corrective shoeing.5  The goals of 

trimming and shoeing are, if possible, to 1) restore hoof balance, 2) 

improve existing problems such as underrun heels 3) reduce 

biomechanical forces on the navicular region,  and 4) protect injured 

areas of the hoof.  There is no standard shoeing technique for horses 

with heel/navicular pain, however, observing abnormalities in the hoof 

and lower limb conformation and following basic principles can often 

accomplish the above goals.  Proper trimming alone may restore 

correct hoof balance such that special shoes or pads are not 
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necessary; however, even with proper trimming, many horses require 

special shoes and/or pads to desired hoof conformation. Although 

many horses benefit greatly from therapeutic shoeing, some have 

permanent structural problems that cannot be corrected.  The 

veterinarian, farrier and owner need to work together for each 

particular horse taking into consideration the horse=s hoof shape and 

hoof wall quality, environment, conformation, use and severity of 

disease.  

 

It is important to realize that although some horses can be improved 

with trimming and shoeing, some cannot be fixed and corrective 

shoeing will always be necessary. 

 

Basic principles for proper hoof balance - The configuration of the hoof 

capsule reflects the stresses applied to the foot during the previous 

months. Hoof balance refers to both mediolateral and dorsopalmar 

hoof balance. Dorsopalmar balance refers to proper hoof-pastern 

alignment. Ideally, when viewed from the side, a line drawn through 

the central aspect of the first phalanx should bisect the hoof capsule 

and the toe angle and heel angle should be parallel to this line. A 

broken-back hoof-pastern axis is common in horses with long toe-low 

heel conformation which is commonly seen in horses with navicular 

area pain. Long toeBlow heel conformation results in increased stress 

on the phalangeal joint capsules, navicular suspensory apparatus, 

distal DDFT, and increases pressure between the navicular bone and 

DDFT.1,2      
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Breakover of the foot is the terminal part of locomotion where the heel 

looses contact with the ground surface followed by the toe. Tension of 

the DDFT over the navicular area and flexion of the coffin joint occur 

during breakover. A low hoof angle or long toe is associated with 

prolongation of breakover time while a high heel angle reduces 

breakover causing a reduction of forces exerted on the caudal 

structures of the foot and limb such as navicular suspensory 

apparatus, DDFT , suspensory ligament etc. Breakover should be made 

as easy as possible by decreasing toe length. According to one author, 

the optimal breakover point can be determined using a lateromedial 

radiograph of the foot  and is determined by following a line drawn 

along the dorsal aspect of the third phalanx to the hoof and the 

breakover point should be where this line bisects the sole of the hoof.   

Another method proposed to determine optimal breakover is to place a 

thumb tack at the end of a trimmed frog.25 A lateromedial radiograph 

is taken and the point of breakover is a measured distance in front of 

the thumb tack. The thumb tack is then utilized as a reference point 

for the farrier to locate the correct breakover point dorsal to the apex 

of the frog. 

 

Corrective trimming is often more important, but can be more difficult 

than corrective shoeing.  The exfoliating sole and undermined 

epidermis of the frog are removed. The toe is shortened as much as 

possible and the heels trimmed back to the widest aspect of the frog. 

One of the most common problems seen by these authors is allowing 

the heels to grow forward thus decreasing heel support and 

contributing to dorsopalmar hoof imbalance. When the heels are 

allowed to grow forward they loose mechanical strength and often 
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collapse. In addition, the bars of the hoof flatten out and lose support.  

The quarters of the hoof often expand causing the solar surface of the 

hoof to have a pear-shaped appearance. Proper trimming of the heels 

back to the widest aspect of the frog increases the functional weight-

bearing surface of the foot. The ground surface of the properly 

trimmed foot has a more  rounded  appearance.  Proper trimming 

often allows application of a larger sized shoe.  Proper trimming alone 

may restore correct hoof balance such that special shoeing is not 

required; however, even with proper trimming, many horses still 

require special shoes and/or pads to achieve proper hoof balance. 

 

Palmar hoof support is essential for horses with navicular/heel pain. 

Under-run heels refers to the a greater than 5 degree difference 

betwwen the toe and heel angle of the foot which is seen in 

approximately 77% of horses with navicular area pain.1,5 The heels are 

allowed to grow forward which causes loss of mechanical strength of 

the heels and can result in collapsed heels, bruising or tearing of the 

laminae in the heel region. The hoof tubules begin to grow forward 

and become parallel to the ground surface  resulting in decreased 

ground surface contact .  The weight-bearing forces of the horses 

body are shifted forward putting excessive pressure on the navicular 

region of the foot leading to lameness problems. If possible, the heels 

should be trimmed  back to the widest aspect of the frog  and the 

shoe should provide heel support by having adequate heel length and 

width. 

 

Shoe size and placement are important. The shoe should be shaped to 

fit the trimmed foot, rather than trimming the foot to fit the shoe. 
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Many horses are short shod or wearing a shoe that is too small  which 

often lacks heel support . Full fitting shoes provide more support hoof  

by increasing the weight-bearing surface .  Ideally, the shoe should fit 

about 1/16 inch wider than the hoof  behind the last shoe nail to allow 

heel expansion. Ideally, the nails should be placed in a line parallel to 

the ground approximately an inch proximal to the shoe and no nails 

should be placed behind the widest aspect of the hoof. 

 

 There are numerous shoes made of either steel or aluminum with 

various bars and heel wedges, with rockered or squared toes and 

many different pads to choose from that are utilized to accomplish 

similar goals, of  easing breakover and supporting the  heel area.  The 

selection of shoe type is not as important as the application of  the 

particular shoe or shoe-pad combination selected. Many factors need 

consideration before selecting a corrective shoe or pad for a particular 

horse. The horse’s use is an important factor such that the desired 

corrective shoe for the individual hoof conformation may not be 

suitable for the horse to perform its intended use. A happy medium 

must be met between shoeing for  what is perceived as ideal, and 

shoeing for athletic performance taking into consideration the weight 

of the shoe, traction, interference of other limbs etc. Another 

important factor is hoof quality. The ideal shoe/pad selected for proper 

hoof balance may be impossible to apply if the hoof wall is thin or 

damaged. In these cases, a secondary shoeing regime is selected 

which will accomplish similar results until hoof quality improves.  

Although there is no standard shoeing technique for horses with 

navicular pain, the following suggestions may be beneficial. 
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Long toe-low heel hoof conformation B Many horses simply do not 

have enough toe trimmed off and have too long toes .  One approach 

used to determine how much toe to trim off is to look at the bottom of 

the foot and trim the toe so that it is in the same plane as the trimmed 

frog .   When the toes are trimmed appropriately and the heels are 

also trimmed back as far as possible, the hoof angle often will increase 

by 2 to 3 degrees which may eliminate the need for special shoes and 

pads. However, even after appropriate trimming, many horses with 

navicular area pain may still have dorsopalmar imbalance problems 

and will benefit from heel elevation. The goal of shoe selection is often 

to enhance breakover  with a rockered or rolled toe shoe. A rim shoe 

or half round shoe has a rounded edge which will enhance breakover. 

The rim shoe has good traction and we have found it useful in western 

performance horses such as roping horses, barrel racers, and cutting 

horses. The Natural Balance Shoe has a rockered toe and, because of 

its design, artificially shortens the toe length and enhances breakover .  

It=s made of aluminum or steel and the steel shoe seems to preferred 

by owners of some western performance horses, with the thought that 

the steel shoe provides better traction than the aluminum shoe.  

 

The use of  raised heels is a commonly used approach to navicular/ 

heel area pain because it reduces the tension between the DDFT and 

navicular bone. One study reported a 24% decrease in forces from the 

DDFT on the navicular area by application of  a two degree wedge pad 

to the shoeing regime.26 Many shoes have built in heel wedge, 

otherwise a 1 or 2 degree pad can be inserted under the shoe.  Long 

toe-low heel hoof conformation is corrected by shortening the toe and 

raising the heels which can be accomplished by numerous methods. 
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One method is application of a Natural Balance shoe and 2 degree heel 

wedge pad. A 2 degree rim or cut out pad is preferred by us over a full 

pad which covers the entire bottom of the foot because the partial pad 

is thought to add more traction and has less risk of retaining moisture 

under the pad. Avoiding frog pressure is important when applying a 

pad as many horses with navicular area pain are painful to pressure 

over the central frog region and may resent frog pressure caused by 

the pad. Although the use of raised heels is commonly employed in 

horses with broken back hoof-pastern axis, there has been concern 

expressed that their use in underrun heels could cause further collapse 

of the poorly supported heels. (O’Grady, personnel communication). 

 

There is a group of horses with palmar foot pain that either have a 

broken-forward or normal hoof conformation. These horses usually 

have very short, upright pasterns and can have very straight forelimb 

conformation . The hoof conformation has a high heel angle and either 

a normal or broken-forward hoof-pastern axis. These horses present 

an interesting dilema and it is difficult to apply the rationale for the 

application of an egg bar shoe or a shoe with a rolled toe and raised 

heels. However some of these horses respond to application of a 

Tennesse navicular shoe (Figure 10) which has a rockered toe and 

built in heel elevation. Perhaps other shoeing methods would also 

benefit these horses. 

 

Under-run heels is not uncommon in horses with heel/navicular area 

pain and can lead to abnormal biomechanical forces on the navicular 

region, quarter cracks, heel bruising or collapsed heels. Often times 

trimming alone cannot re-establish proper heel support and a bar shoe 
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may be necessary to support the heel region. Many types and styles of 

bar shoes exist which are now mass produced, thus allowing more 

farriers the opportunity to apply them, instead of needing the skill and 

equipment to hand forge these shoes. A common bar shoe used for 

horses with heel/navicular pain is the egg bar shoe. This shoe may be 

flat and used with a wedge pad if needed or comes manufactured with 

a built in wedge. Horses with under-run heel conformation often 

require more heel support and more surface-to-ground contact which 

can be accomplished by the eggbar shoe.  The bar  acts to stabilize 

the heel region thus decreasing heel movement and reducing pain 

which may be beneficial in horses having sheared heels.27  This ideal 

shoe placement may be difficult to accomplish in a performance horse 

without having the horse step on and pull the shoe off . Interference 

problems may be minimized if the shoeing period is shortened to every 

4 to 5 weeks to prevent excessive hoof growth. Squaring the toes on 

the hindlimbs may also eliminate interference problems. Although egg 

bar shoes are a common approach to underrun heels, there are 

concerns that the heel extension provided by the eggbar shoe 

particularly with heel elevation creates a lever effect and accelerates 

crushing of the heels  in the collapsed foot . Underrun heels are a 

common problem in horses demonstrating lameness referred to the 

palmar foot. Unfortunately because of structural weaknesses it is often 

impossible to resolve these conditions and continous corrective farriery 

is usually necessary.  Composite reconstruction of the underrun heel 

has been described and used in a number of horses, however, the 

time commitment, expense, and need for repetitive repairs has led to a 

decline in its popularity. 28   The use of composite and glue on shoes 

has recently been described and applied to horses with underrun 
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heels. The author has reported successful use of this procedure in 

horses with underrun heels. 29  

 

Horses with bruised heel (s), laminar tearing, or sheared heels may 

benefit by  floating the painful heel such that during weight-bearing 

the affected heel is not in contact with the ground surface. If one area 

of the foot is eliminated from ground contact, than the weight bearing 

surface of the foot is redistributed to other parts of the foot such as 

the frog. An example of this is the application of a full support bar or 

heartbar shoe which utilizes the frog as addition ground contact.  

 

Acute ligamentous injuries involving the distal aspect of the DDFT or 

navicular suspensory apparatus require extended periods of rest. 

During the rest period, application of a 3 to 4 degree wedge pad to the 

shoeing regime may decrease tension of  these soft tissue structures.26    

Controlled exercise is very important to the treatment of these injuries. 

We will often begin with a  3 to 4 degree pad depending on the 

horse=s hoof conformation and gradually decrease the quantity of heel 

elevation over time.  

 

There is no standard shoeing technique for each problem and many 

different shoeing techniques will accomplish the same thing which is to 

ease breakover, support the heels, and protect injured areas of the 

foot.  

 

Nonsteroidal anti-inflammatory medications B Phenylbutazone is 

most commonly selected in the treatment of navicular/heel pain. It 

reduces pain by inhibiting the enzyme cyclooxygenase and the 
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subsequent cascade of prostaglandins. It also inhibits platelet 

aggregation which may theoritically increase blood flow to the foot. 

Phenlybutazone can be utilized to break the pain cycle and allows 

adjustment to new hoof angles and shoeing changes. The 

recommended amount and dosing regime is dependent on individual 

horse needs and severity of disease. An initial dose of  4.4 mg/kg once 

daily for 5 to 7 days seems appropriate to allow adjustment to shoeing 

changes. Many horses will require additional treatment during 

competetion. Gastric and right dorsal colon ulceration has been 

associated with phenylbutazone administration in some horses. 
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Navicular area pain in 
horses:  Intra-articular and 

bursa medication 
 
 

Robin M. Dabareiner DVM, PhD 
 

 

 

Intra-articular medications - Intra-articular medication of the DIP 

joint can be beneficial in horses with navicular area pain. Some horses 

with navicular area pain fail to respond adequately to corrective 

shoeing, rest, and NSAID therapy or the horse may have responded 

initially but is no longer.  If the lameness has been localized to the 

caudal aspect of  the foot previously then intra-articular anesthesia of 

the DIP joint is performed at the recheck exam, and if significant 

improvement is seen in the lameness, then we will offer the client 

intra-articular medication as a treatment option. Alternately, if the 

horse improves after PDN anesthesia in one limb and becomes lame in 

the opposite limb then anesthesia of the DIP joint is performed and if 

significant improvement is seen, medication of the DIP joint is offered 

as an initial treatment option. Its important to remember that DIP joint 

anesthesia is not specific for navicular area pain as discussed in the 

diagnostics section of this chapter. Intra-articular medication selected 

varies with clinician, severity of disease process and client. We usually 

inject 20 mg of sodium hyaluronate and 6 to 9 mg of  triamcinolone 

(vetalog) which, if helpful, will often alleviate clinical signs of lameness 

for 6 to 12 weeks. In severe cases of navicular disease, we may use 20 
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to 40 mg of methylprednisonole acetate (Depo Medrol) in combination 

with the sodium hyaluronate which may provide a slightly longer 

duration of effect.  The sodium hyaluronate is utilized for joint 

lubrication and to increase the HA content of synovial fluid. 

Corticosteroids work through interation with steroid-specific receptors 

in the cytoplasm of the cells and attenuate inflammation by inhibiting 

inflammatory infiltration into the joint and inhibiting neutrophil function 

by impairing lysosomal enzymatic release. Corticosteroids also inhibit 

phospholipase A2; thereby preventing both cyclooxygenase and 

lipoxygenase inflammatory pathways. The 2 primary reasons not to 

use intra-articular corticosteroids in horses with joint disease are risk 

of sepsis and potential detrimental effects the drugs may have on 

articular cartilage and subchondral bone. Using aseptic joint injection 

techniques and combining intra-articular antimicrobials to the injection 

medication should decrease the risk of synovial infection. We prefer to 

use 50 to 100mg of amikacin sulfate for joint injections. To minimize 

the negative effects of intra-articular corticosteroids we try to use the 

lowest clinically effective dose possible. Minimal research has been 

performed in this area so clinician experience and empirical 

information is often relied on. . Both systemic and intra-articular 

corticosteroids have been associated with laminitis in horses. 

There are some horses with pain localized to the navicular area that do 

not improve after DIP joint anesthesia or may improve after DIP joint 

anesthesia, but remain lame after DIP joint medication which may be 

associated with different diffusion properties of the local anesthetic 

versus the intra-articular medication. Medication of the navicular bursa 

mat be beneficial in some of these horses. We recently reported on 25 

horses with pain localized to the navicular region which did not 
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respond to corrective shoeing, phenylbutazone, or DIP joint 

medication.30 These horses did improve after navicular bursa injection 

with 40 mg methylprednisolone and remained sound for a mean of 4 

months. Most of the 25 horses had moderate to severe radiographic 

changes involving the navicular bone. Approximately half of the horses 

had an enthesiophyte located at the proximal aspect of navicular bone 

at the attachment of the collateral suspensory ligament of the 

navicular indicating possibly a chronic enthesiophyte. The technique 

for navicular bursa injection has been previously described.30 

Systemic joint modulating drugs -  Hyaluronan (HA) is a normal 

component of synovial fluid and functions as a joint lubricant. It also 

appears to have some anti-inflammatory properties but the exact 

mechanism is unknown. It has been shown that exogenous HA inhibits 

chemotaxis and phagocytosis of granulocytes and reduces the 

stimulation of lymphocytes and may decrease the formation of 

prostaglandin synthesis. The anti-inflammatory properties of HA 

appear to be dose dependent and HA having a moleculer weight 

greater than 500,000 daltons may be more effective. Previous clinical 

reports on the use of systemic HA in lame horses has been supportive, 

but the evaluations were subjective. Systemic HA may be more 

effective when used on horses having mild synovitis/capsulitis and less 

effective on horses with chronic osteoarthritis. The recommended dose 

is 40 mg HA given IV once per week for 3 weeks then once a month 

for maintenance. We have seen some horses with mild navicular pain 

improve after systemic HA, however, its use is usually combined with 

other treatments. 

 



 

 49

Polysulfated glycosaminoglycans (PSGAGS) such as Adequan are 

refered to as chondroprotective agents and are used to prevent, 

attenuate or reverse morphologic cartilaginous lesions associated with 

osteoarthritis. Adequan is made from bovine lung and trachea extracts 

containing mainly chondroitin sulfate. Previous studies have shown 

that  the anti-inflammatory effect of PSGAGS involve the inhibition of  

enzymes and cytokines associated with osteoarthritis such as  

interleukin B1, which is a potent chemotactant agent, 

metalloproteinases and PGE2. Both invivo and invitro equine studies 

have been performed with conflicting results. More recently a survey of 

1522 equine veterinarians assessing the efficacy of sytemic PSGAGS 

resulted in the subjective conclusion that the use of PSGAG was more 

effective than HA for treatment of subacute degenerative joint disease 

and less effective for acute synovitis. Intramuscular PSGAG was shown 

to improve lameness in horses diagnosed with navicular syndrome in 

one double-blinded study. 31 The dose was 500mg IM every 4 days for 

8 treatments. In our hospital we see a lot of middle-aged western 

performance horses with chronic navicular problems. Intramuscular 

Adequan (500mg) given every 1 to 2 weeks subjectively seems to 

benefit these type of cases, although there is no scientific studies to 

support the change in frequency of its use. 

 

The oral chrondromodulatory nutraceuticals has been evaluated in the 

treatment of 10 horses with navicular syndrome. 32 The nutraceutical 

consisted of 9g of glucosamine and 3g chondrotin sulfate and 600 mg 

manganese ascorbate and was given orally twive daily for 60 days. 

The clinical impression from the owners was that the horses had an 

improvement in lameness. Recently, the ability of the horse to absorb 
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these oral nutraceuticals has been questioned. Ten horses were given 

8.0 or 16.0 kDa orally, which is the maintenance and double-dose 

respectively of the Cosequin Equine product which consists of both 

chondrotin sulfate and glucosamine. Disaccharides formed specifically 

from the breakdown of chondroitin sulfate, but not glucosamine, were 

found in the horse=s plasma after oral dosing of an 8.0 and 16.9 kDa 

sample. These results suggest that chondroitin sulfate is absorbed 

after oral adminstration in the horse. We have found that its use is 

variable in horses with navicular area pain with some horses showing 

improvement with daily administration and some not. Empirically, the 

benefit seems inferior to systemic administration of IV HA or IM 

Adequan.  
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Medication of the 
navicular bursa in horses 

with signs of navicular 
area pain unresponsive 

to other treatments:  
25 cases (1999-2002) 

 
Robin M. Dabareiner DVM, PhD, 

 

Take home message: Medication of the navicular bursa may 

provide temporary improvement in horses with signs of chronic 

navicular area pain that fail to respond to other treatments. 

 

Introduction: 

It has been estimated that navicular area pain is responsible for 

approximately one third of chronic forelimb lamenesses seen in 

the horse.1  Diagnosis of navicular pain is usually based on 

historical data, clinical signs, response to palmar digital nerve 

anesthesia (PDN) or  distal interphalangeal joint (DIP) analgesia, 

and detection of radiographic lesions. The diagnosis is not always 

straight forward.  There are a recognized group of horses with 

clinical signs of navicular area pain that have no radiographic 

abnormalities.2 In addition, interpretation of the effects of  PDN 

anesthesia versus DIP or navicular bursa analgesia have become 

controversial, especially with recent evidence of lack of specificity 

of analgesia of the DIP joint.3,4 Advanced diagnostic imaging 

techniques such as nuclear scintigraphy, magnetic resonance 
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imaging( MRI) and cat scan (CT) are beneficial, but often 

unavailable.  

 

The problems associated with localizing the exact source of pain 

leads to difficulty in developing a therapeutic plan. Many horses 

with navicular area pain will respond to corrective shoeing, 

systemic nonsteroidal anti-inflammatory drugs (NSAIDS) and/ or 

DIP joint medication. However, there are some horses that 

improve after a  PDN anesthesia and/or DIP analgesia, but fail to 

respond to shoeing, NSAIDS, and DIP joint medication.  

 

The purpose of the study reported here was to determine 

historical data, diagnostics, clinical findings, radiographic 

abnormalities, treatment, and outcome in horses with 

unresponsive navicular area pain that received intra-articular 

medication of the navicular bursa(s). 

    

Materials and Methods: 

Medical records of all horses having a lameness, located to the 

navicular area of the foot, which were treated by intra-articular 

medication of the navicular bursa admitted to the Texas A&M 

University between 1999-2002 were reviewed. 

 

Information obtained from the medical records included 

signalment; previous treatments, history; horse use; shoeing 

regime; affected limb(s); severity and duration of lameness; 

diagnostic tests performed; radiographic findings; treatment and 

outcome.  Diagnostic tests performed to locate the source of 

lameness consisted of perineural anesthesia, using 2% solution of 

mepivacaine, and/or intra-articular anesthesia of the DIP joint.  
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Diagnostic anesthesia was performed initially on the most 

severely affected limb. In all horses, radiographs of the distal 

phalangeals and navicular bone were obtained, using high-detail 

radiographic film and a portable radiographic machine. Four 

radiographic views were obtained: a lateromedial view (LM), 60 

degree dorsoproximal-palmarodistal oblique with a gridc of the 

navicular bone (D60Pr-PaDio), 60 degree dorsoproximal-

palmarodistal oblique of the distal phalanx without a grid, and the 

palmaroproximal-palmarodistal oblique of the navicular bone 

(Pa45Pr-PaDio). 

 

All horses were treated by medication of the navicular bursa(s). 

Confirmation of correct needle placement within the navicular 

bursa was made prior to medication injection by utilizing either 

fluoroscopic evaluation or radiographic assessment using a  

lateromedial (LM) projection. The needle was located midway 

between between the proximal and distal borders of the flexor 

surface of the navicular bone  (Figure 1). After NB injection, 

sterile gauze sponges were applied to the palmar aspect of the 

pastern at the injection site and secured in place with elastic tape 

for 48 hours. 

 

Horses received 2.2 mg/kg phenylbutazone once daily for 5 days. 

Horses were confined to a stall or small run for 1 week followed 

by 1 week of light riding before returning to normal activity.  

Therapeutic shoeing was performed as dictated by the horse’s 

conformation, hoof shape, and activity, if it has not already been 

addressed.  
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Follow-up information was obtained a minimum of  6 months 

after navicular bursa injection. Follow-up consisted of re-

examination of the horse at the hospital by one of the authors. 

Outcome was considered successful if the horse returned to 

previously level of performance without showing lameness. 

 

Results 

Signalment - Of 310 horses diagnosed at our teaching hospital 

with lameness referable to the navicular area from 1999-2002, 

twenty-five (12.4%) fulfilled the criteria for inclusion in the study. 

There were 21 geldings, 3 mares, and 1 sexually intact male. 

Mean age was 11.5 years (median, 11.0 years; range, 5 to 

21years). Twenty-three were Quarter Horses, 1 was a 

Thoroughbred, and 1 was a Warmblood. Twelve horses were 

used for roping, 7 were used for barrel racing, 2 were used for 

ranch work, 1 was used for dressage, 1 was used for combined 

training, and 1 was used for cutting.    

 

History - Duration of lameness prior to examination at the 

teaching hospital ranged from 1 month to 3.5 years (mean, 9.3 

months). 

 

Previous treatments - Two horses were being treated with 

Isoxsuprine hydrochloride (1.8 mg/kg BID, PO) but the owners 

reported minimal improvement in lameness. All horses had been 

treated with phenylbutazone at some time in the past, but all 

owners reported diminished response to the medication.   None 

of the horses received phenylbutazone within 10 days of 

presenting for lameness to our hospital. All horses had their hoof 

balance and shoeing methods evaluated and corrected, if needed,  
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at least 6 months prior to having the navicular bursa medicated.  

Sixteen horses (64%) were shod at our hospital by the clinic 

farrier with clinician supervision. After proper trimming, all horses 

were shod with a rolled or rocker toe- type shoe and a 2 degree 

wedge pad was added.  

 

Eighteen horses (72%) had previous treatment with intra-

articular medication of the DIP joint(s) in the affected limb(s). 

The intra-articular medication consisted of either triamcinolone 

acetate (9mg/joint) or methylprednisolone    (40 to 60 mg/ joint) 

and sodium hyaluronate (20 mg/joint) depending on clinician 

preference. Seventeen horses showed no improvement in 

lameness after intra-articular medication of the DIP joint(s) and 

one horse showed some improvement in lameness, but was not 

able to be used for its intended purpose due to lameness. Seven 

horses did not have their DIP joint(s) medicated.    

  

Clinical findings - Hoof tester evaluation caused a painful 

response when pressure was applied over the central frog region 

of the foot in 21 horses (84%). Twenty-four of 25 (97%) horses 

had increased digital pulses on palpation. Seventeen horses had 

bilateral forelimb lameness, 7 horses had a unilateral forelimb 

affected and 1 horse had a unilateral hindlimb involved.  Severity 

of lameness on presentation ranged from grade 2 to 4 of 5, 

(mean, grade 2.5 of 5).   

 

Diagnostic procedures -   Diagnostic anesthesia was 

performed initially on the most severely affected limb. Palmar 

digital nerve (PDN) anesthesia resulted in significant improvement 

or resolution of the lameness in all horses. After the PDN, 
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seventeen horses became lame in the opposite forelimb which 

was usually of lesser severity. The opposite limb lameness also 

resolved after PDN peripheral anesthesia. In addition to 

peripheral anesthesia, all horses also had intra-articular 

anesthesia of the DIP joint performed the following day.  Sixteen 

horses (64%) showed an improvement (by approximately 1 

lameness grade) after the DIP anesthesia, but were still lame.  

Five horses (16%) showed no improvement and in 4 horses the 

lameness resolved after DIP anesthesia.  

 

Radiographic findings - Seventeen horses had bilateral front 

feet radiographed and 8 horses had one foot radiographed for a 

total of 42 navicular bone radiographs. Enthesiophyte production 

was present at the attachment of the collateral sesmoidean 

ligament (CSL) near the proximal recess of the navicular bursa in 

20 navicular bones (48%) (Figure 1).  Three feet (7%) had 

mineralization of the deep digital flexor tendon. The lateromedial 

radiographic projection was most useful in visualizing these 

lesions.  Decreased bone density of the sagittal ridge of the flexor 

cortex and/or a lucent bone defect involving the flexor surface of 

the navicular bone was seen in 14 navicular bones (33%). 

Medullary cavity sclerosis was evident in 22 navicular bones 

(52%). The flexor cortex lucency and medullary cavity sclerosis 

lesions were best visualized on the Pa45Pr-PaDio radiographic 

view. Nine navicular bones (21%) had an osteophtye located at 

the attachement of the distal impar ligament. Six had a large 

cystic lesion in the navicular bone (14%), and 4 (10%) had a 

spur formation on the lateral extremity of the navicular bone at 

the attachment of the suspensory ligament of the navicular bone. 

The navicular bone radiographic abnormalities were considered 
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severe in 10 (24%), moderate in 24 (57%), and mild in 8 (19%) 

of the navicular bones which was determined by the radiologist in 

the radiology report retrieved from the medical record. 

 

Treatment - Corrective shoeing was maintained on all horses 

Seventeen horses had bilateral forelimb navicular bursas 

medicated. Seven horses had one forelimb and one horse had 

one hindlimb navicular bursa medicated. Horses had the navicular 

bursa(s) medicated with a combination of methylprednisolone (40 

mg) or triamcinolone (6mg) , sodium hyaluronate (10 mg), and 

amikacin sulfate (125 mg). Five horses had their navicular bursas 

medicated numerous times (mean, 3 treatments) using 

methylprednisolone, sodium hyaluronate and amikacin at 6 month 

intervals. After navicular bursa medication, horses were 

administered phenylbutazone (2.2 mg/kg SID) for 7 days. Horses 

were confined to a stall or small run for 7 days followed by 7 days 

of light riding before returning to normal activity.  

 

Outcome -  

Short term outcome - Twenty horses (80%) had resolution of 

lameness and returned to intended activity (9 roping, 8 barrel 

racing, 1 combined training, 2 ranch horses) approximately 2 

weeks after the navicular bursa(s) were medicated. These 20 

horses remained sound for 3 to 6 months (mean, 4.6 months) 

after the navicular bursa(s) were initially treated. Four horses 

(16%) remained lame (1 dressage, 1 cutting and 2 roping 

horses).  

 

Long term outcome - Thirteen horses (52%) are being used for 

intended activity one to three years after the initial navicular 
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bursa treatment (6 barrel racing, 5 roping, 1 ranch work, 1 

combined training), but require periodic navicular bursa 

medication and/or systemic nonsteroidial anti-inflammatory 

treatment. Three horses (12%) (1 roping, 1 dressage, and 1 

ranch horse) had a posterior digitial neurectomy performed on 

the affected limb(s). Two rope horses that underwent repeated 

navicular bursa(s) injections ruptured their deep digital flexor 

tendon at the level of the pastern. These 2 horses had moderate 

to severe degeneration of the navicular bone upon radiographic 

examination at the time of navicular bursa medication. 

 

Discussion 

Horses with chronic navicular area pain that fail to improve after 

therapeutic shoeing, rest, systemic anti-inflammatory medication 

and DIP joint medication can be frustrating for both owner and 

clinician. Many owners are reluctant to have a palmar digital 

neurectomy performed due to fear of complications of the 

procedure such as painful neuroma formation, nerve regrowth, 

deep digital flexor tendon rupture, severe foot abscessation or 

due to financial constraints. Medication of the navicular bursa can 

be performed in the field, and may provide temporary relief of 

clinical lameness in some horses with chronic navicular area pain 

that have become nonresponsive to other therapeutic modalities.  

  

The majority of horses in this study were middle aged Quarter 

Horse geldings (mean age, 11.5 years) of which most were 

western performance horses. This was not surprising since many 

Quarter Horses have navicular area lameness problems and 

geldings are often preferred in many western performance 

events.  In a previous study involving palmar digital neurectomy 
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in horses having navicular disease, 77% of 57 horses were 7 to 

15 years of age and Quarter Horses were over-represented 

compared to the hospital population.5  

 

Clinical findings were typical of horses having navicular area pain 

such as increased digital pulses, painful response to hoof-tester 

pressure over the navicular region and atrophy of the frog. In the 

horses in this study 21 of 25 (84%) showed a painful response to 

hoof tester pressure over the central aspect of the frog, which is 

a higher than the 45% painful hoof-tester response reported by 

Turner in 80 horses diagnosed with navicular disease.6 

 

Lameness significantly improved or resolved after palmar digital 

nerve (PDN) anesthesia in all horses and after DIP joint analgesia 

in 64% of the horses, yet the horses did not improve after 

medication of the DIP joint. These types of cases represent a 

diagnostic and therapeutic challenge, especially with recent 

revelations concerning which structures are being desensitized 

with the PDN or DIP joint anesthesia. The navicular bursa is a 

thin synovial structure located between the navicular suspensory 

apparatus and distal aspect of the deep digital flexor tendon 

(DDFT). It has been suggested that lame horses which improve 

after navicular bursa analgesia have painful lesions involving 

either a primary navicular bursitis, the palmar aspect of the 

collateral suspensory ligament of the navicular bone, inflammed 

tissue or adhesions between the distal DDFT and navicular bone, 

or have exposed subchondral nerves on the flexor surface of the 

navicular bone.14,15 Since the horses in this study improved after 

PDN anesthesia, but not after medication of the DIP joint, we 
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suspect that one of the above structures was damaged and 

caused the pain and clinical lameness. 

 

The majority of the horses in this study had radiographic 

evidence of navicular bone pathology which was moderate (53%) 

or severe (26%) as described by our radiologist in the medical 

record.  This was not unexpected, given the long duration of 

lameness prior to presentation (range 1 month to 3.5 years, 

mean 9.3 months). Interestingly, 48% of the navicular bones had 

enthesiophyte production at the attachment of the collateral 

sesamoidean ligament (CSL) near the proximal recess of the 

navicular bursa which was best visualized on the lateromedial 

radiographic projection (Figure 1). These horses may have had 

previous damage or avulsion of the CSL resulting in the boney 

remodeling at the ligament attachment to the proximal aspect of 

the navicular bone. This is consistent with previous reports which 

suggest that horses having lesions involving the palmar aspect of 

the CSL would not improve after DIP joint analgesia.8,9 Although 

some of the horses in this report improved after DIP joint 

analgesia, the horses did not respond to DIP joint medication. A 

recent report demonstrated that mepivacaine diffuses from the 

DIP joint to the navicular bursa or vise versa in 100% of  fresh 

equine cadaver limbs.9  We suspect that the anesthetic may have 

different diffusion capabilities than the corticosteroids and 

hyaluronic acid used to medicate the DIP joint. Future studies 

evaluating the diffusion of medications and anesthetic after intra-

articular administration are needed. However, horses having 

chronic radiographic lesions suggesting previous CSL damage 

may respond to medication of the navicular bursa if other 

treatment modalities have failed. 
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Three of 25 horses (12%) sustained severe DDFT damage after 

navicular bursa treatment. One horse initially became sound after 

the navicular bursa was treated, but became severely lame 6 

weeks later. Although we recommended that the horse be 

maintained in the corrective shoeing regime after the navicular 

bursa treatment, the client elected to remove the shoes on the 

horse and turn the horse into a large pasture. We suspect the 

horse had DDFT pathology or adhesions that sustained additional 

injury during the turnout period after the horse’s pain was 

decreased from the navicular bursa treatment. The other 2 horses 

had sustained numerous navicular bursa treatments over a 2 year 

period. One was subsequently euthanitized and necropsy 

revealed chronic, severe DDFT adhesion formation with acute 

disruption of the adhesions and tearing of the DDFT at the flexor 

surface of the navicular bone. The third horse was not re-

examined.  Since horses responding to navicular bursa medication 

may have DDFT adhesions or pathology, we recommend adding a 

2 to 3 degree heel wedge pad or shoe to the horse’s shoeing 

regime, if needed based on the horse’s hoof conformation, to 

decrease pressure between the DDFT and flexor surface of the 

navicular bone.10   It seems that repeatedly injecting the 

navicular bursa increases the likely hood of complications. This 

could be secondary to repeated needle penetration of the DDFT 

to gain access to the navicular bursa or due to progression of the 

disease process itself.  At any rate, repeated navicular bursa 

injection should be performed with caution .     

 

Horses with chronic lameness localized to the navicular region 

that are unresponsive to corrective shoeing, systemic anti-
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inflammatory medications and DIP medication may respond to 

medication of the navicular bursa. Twenty of 25 horses (80%) 

returned to their intended activity within 2 weeks after medication 

of the navicular bursa. These horses remained free of lameness 

for a mean of 4.6 months.  Thirteen horses (52%) are being used 

for their intended purpose 1 to 3 years after navicular bursa 

treatment.  Since none of the 25 horses were able to perform 

their intended activity prior to the navicular bursa treatment, 50% 

success rate seems optimistic for horses having chronic navicular 

pain especially since these horses would have been rendered 

unusable without surgical intervention ie palmar digital 

neurectomy. Navicular bursa medication may provide temporary 

improvement in horses with chronic navicular area pain that fail 

to respond to other treatment modalities.   
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Navicular area pain in 
horses: Surgical options 

 
Robin M. Dabareiner DVM, PhD 

 

  

Surgical options - Palmar digital neurectomy B Neurectomy of 

the palmar digital nerves is occasionally required to allow horses 

with chronic heel or navicular pain to remain  athletically sound. 

Despite aggressive medical treatment with corrective shoeing, 

NSAIDS, intra-articular and intrabursal injections many horses fail 

to respond or only improve temporarily, which leaves a palmar 

digital neurectomy as a final treatment option. Prior to surgery, 

the horse should improve greater than 90% after palmar digital 

nerve perineural anesthesia. There are numerous methods for 

performing the neurectomy procedure. In a study that evaluated 

long-term outcome of 4 surgical techniques for palmar digital 

neurectomy (guillotine transection, perineural capping, CO2 laser 

transection, CO2 laser coagulation), it was determined that 

guillotine transection produced less painful neuromas because the 

nerve was stretched prior to transection, allowing the proximal 

nerve stump to withdrawl into tissue less affected by surgical 

trauma.33  At our hospital, we currently use the guillotine 

transection technique combined with the two incision technique 

described by Black34 to lengthen the time required for nerve 

regrowth to optimize the duration of time that horses remain pain 

free.  The palmar digital neurectomy surgery resulted in 

improvement in lameness for a mean of 2 years in one study 

evaluating 59 horses with navicular disease. We believe that 

deligent post-operative care is critical to achieve prolonged 
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soundness. Following surgery, a padded pressure bandage is 

applied to the limb which is changed every 4 to 5 days for 2 

weeks. The horse remains in a stall for 30 days followed by 30 

days of light riding and resumption of normal activity 60 days 

after surgery. The limited activity and diligent bandaging after 

surgery may reduce the inflammatory response created by 

surgery and reduce scar tissue formation surrounding the nerve 

stumps. 

 

Navicular suspensory desmotomy B This procedure has been 

recommended for horses with navicular syndrome in the past and 

applied to a number of cases without favorable long term results, 

therefore, we are not currently using this procedure  and believe 

it has fallen out of favor as a treatment for horses with navicular 

pain. 

 

In conclusion, horses with heel or navicular area pain vary and no 

one treatment option is suitable for all horses. Each horse must 

be evaluated individually to determine which structure in the 

palmar aspect of the foot is injured, severity of disease, horse 

and hoof conformation, and horse use and level of performance 

expectation before a treatment plan can be developed. Overall, 

there are many treatment options to help these horses to 

perform.  
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Fetlock Injuries 
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The fetlock is probably the most frequently injured joint in the 

Thoroughbred racehorse.  It is also one of the most common 

sites in Standardbreds.  The joint is vulnerable to injury 

because of the intense loads that are applied at speed.  The 

additional complication of fatigue probably leads to some loss 

of active support of the fetlock by the flexor muscle/tendon 

units.  This results in progressively greater loading of the 

suspensory apparatus and some degree of excessive 

dorsiflexion ("hyperextension") of the fetlock.  This 

dorsiflexion results in impingement of the proximal dorsal rim 

of the proximal phalanx against the dorsal aspect of the 

cannon bone, compressive forces on the distal palmar aspect 

of the metacarpus and bending and other forces on the 

complexly loaded proximal sesamoid bones.  There are 

enormous direct compressive forces on the joint during the 

gait cycle as well as more difficult to define torsional forces 

that can result in a myriad of injuries.  

 

Lameness involving the fetlock joint is diagnosed by physical 

exam looking for signs as heat, swelling (effusion and/or 

periarticular fibrosis) and pain with palpation and/or 

manipulation.  The lameness is characteristically a weight-
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bearing lameness and is usually (but not always) worse with 

the limb on the inside of a circle.   

  

Most fetlock lamenesses can be categorized into one of three 

groups: 

1.  Repetitive overload injuries without specific fracture(s)  

• Capsulitis/synovitis 

• Chronic proliferative (villonodular) synovitis 

• Degenerative joint disease 

• Subchondral bone injury without obvious fracture 

• Sesamoiditis 

 

2.  Articular chip fractures (i.e. those that can be removed) 

• proximal phalanx 

   dorsal 

   palmar/plantar 

• Sesamoid 

  Apical 

  Abaxial 

  Basilar 

• MC3/MT3 

 

3.  "Major" articular fractures (i.e. those that should be 

repaired) 

• proximal phalanx 

  sagittal fractures 

  dorsal frontal fractures (mostly hindlimbs) 

  collateral avulsion injuries (mostly foals & earlings) 

• Sesamoid 

  mid body 
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  Large abaxial or basilar fragments 

• MC3/MT3 

  Condylar fractures 

 

 

CAPSULITIS/SYNOVITIS 

Virtually every young racehorse suffers from one or more 

episodes of fetlock capsulitis/synovitis characterized by 

localized heat, effusion and training and increasing fitness.  

The horseman’s term for a synovitis/capsulitis without 

radiographic changes and without periarticular fibrosis is 

“green osselets”.  If the joint does have radiographic changes 

and/or obvious periarticular fibrosis, the fetlock is described as 

having an “osselet”.  Obviously, an osselet is just a term 

meaning degenerative joint disease of the 

metacarpophalangeal joint.   Radiographic changes of DJD 

include osteophytes, enthesiophytes, loss of radiographic joint 

space and changes in the density of subchondral bone.  

Osteophytes of P1 are most easily recognized on the oblique 

projections both dorsally and palmarly.  With more advanced 

disease, osteophytes become more circumferential and are 

seen on the DP view.  Enthesiophytes most often occur at the 

attachment of the joint capsule on the cannon bone and the 

site of ligament insertions on the proximal sesamoid bones.  

 

Treatment for green osselets typically includes NSAIDs, intra-

articular medications, ice after exercise, and alterations in 

training.  The hope with such treatment is to truly stop the 

progression of disease so forcing the horse to exercise 
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“through” the problem is not the best choice.   The major 

difference with a “true” osselet is that structural damage has 

already occurred in the joint and the symptomatic treatment 

used to keep the horse in work must be more aggressive.   

 

Chronic proliferative (“villonodular”) synovitis is a specific form 

of capsulitis/synovitis that is defined by a thickening of the 

normal synovial “pad” that is present on the proximal dorsal 

aspect of the fetlock joint.  This structure is bilobed and hangs 

down on either side of the sagittal ridge of the cannon bone.  

With extreme dorsiflexion of the fetlock, the dorsal rim of the 

proximal phalanx impinges on these synovial pads and the 

repetitive trauma results in its thickening.  The tissue can 

become so thick that there is visible disfigurement of the 

dorsal profile of the joint.  Exercise inflames the tissue further 

and clinical signs of lameness and/or diminished performance 

can result.  Diagnosis is by physical examination, radiography 

and/or ultrasonography.   The most common radiographic sign 

of the lesion is a crescentic radiolucent “cut-out” on the dorsal 

aspect of the metacarpus at the level of the joint capsule 

attachment.  In some cases, the proliferative lesion will 

undergo dystrophic calcification and be radiographically 

visible.  Radiographic contrast studies can also yield a 

diagnosis but ultrasonography is probably a simpler and more 

reliable approach.  Horses with extremely severe degenerative 

joint disease will have proliferative synovitis in the 

palmar/plantar pouch and a large concave outline of the distal 

palmar cannon bone will be evident just proximal to the 

sesamoids. 
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Treatment for chronic proliferative synovitis is usually 

aggressive intra-articular therapy (hyaluronan and 

corticosteroids), rest and alterations in training.  If the horse 

does not respond to medical treatment, surgical excision using 

an arthroscopic technique is recommended.     

 

SUBCHONDRAL BONE INJURY 

Subchondral bone injury is an extremely important cause of 

lameness involving the fetlock joint.  The two most common 

locations are the distal palmar metacarpus where linear or 

crescentic lucencies are an indication of a major subchondral 

bone injury and the proximal phalanx under the center of the 

weight-bearing portion of the medial or lateral articular 

surfaces.  With the P1 lesions, an increase in subchondral 

density may be evident before lytic lesions develop.  Sclerosis 

in the distal metacarpus is much more difficult to recognize.  

With either, scintigraphy is the most sensitive diagnostic tool.  

The prognosis for horses with subchondral bone injury is 

widely variable and depends largely upon the degree of 

overlying articular cartilage injury.  There is no currently 

accepted treatment other than rest although isoxsuprine and 

aspirin remain popular recommendations.  

 

PROXIMAL PHALANX 

Chip fractures 

Dorsal P1  

The most common chip fracture in the Thoroughbred 

racehorse involves the proximal dorsal aspect of the proximal 

phalanx.  Affected horses are rarely lame for more than a day 
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or two after the fracture and may never show overt lameness.  

The observant groom or trainer may notice an effusion in the 

fetlock with some heat and there is usually a painful response 

to forced flexion.  Other common histories are diminished 

performance, refusing to change leads and bearing in our out, 

especially in the stretch. 

 

Chip fractures of P1 of any size are not difficult to diagnose if 

they are displaced.  Most dorsal P1 chips occur on the 

prominence just medial to the median sagittal groove of P1.  

The left forelimb is slightly more commonly affected than the 

right. The fragments are generally seen best on either the 

DPLMO or one of the lateral projections, depending on the 

obliquity of the fracture line and projection.  Correct technique 

is especially important for small chips since a dark film will 

"burn out" the lesion on the lateral and a light film will not 

have enough penetration on the oblique. 

 

The treatment is less controversial since the advent of surgical 

arthroscopy.  The fragments can be easily and atraumatically 

removed and an excellent prognosis given if there are no 

other degenerative changes in the joint.  In economically 

unworthy animals, a period of 3-4 months rest, followed by 

intra-articular medications as needed, also affords a favorable 

prognosis, especially if the fragment is not markedly 

displaced.  It is my opinion that superior conditioning when 

these horses return to work (i.e., a "good bottom") helps 

prolong their careers. 

 

 



 

 75

Palmar/plantar P1 

Fragments arising from the proximal palmar or plantar aspect 

of the proximal phalanx are difficult to categorize. Some 

clinicians consider these fragments to be manifestations of 

osteochondrosis because they are recognized in very young, 

untrained animals.  It is more likely that they are caused by 

avulsion of a portion of the incompletely ossified proximal P1 

and then develop as a traumatic secondary ossification center. 

Treatment is arthroscopic removal if the clinician is confident 

they are the source of lameness or the horse is going to public 

sale.  The most common situation is that the fragments are 

identified before the horse enters training and the fragments 

are removed “prophylactically”. These fragments are 

frequently found incidentally and rarely cause a low speed 

lameness.  Arthroscopic removal is much less traumatic than 

arthrotomy for this specific lesion.  The prognosis is very good 

if the lameness diagnosis is correct.  These fragments are 

more common in the hind limbs than the forelimbs and are 

probably most common in the Standardbred.  They are also 

commonly recognized in European Warmbloods.  Medial 

fragments are more common than lateral.  These articular rim 

fragments involve P1 at the site of insertion of the short 

sesamoidean ligaments.  They must be distinguished from 

more palmar (plantar) fragments that involve the insertions of 

the true distal sesamoid ligaments since the latter are usually 

not candidates for surgical removal.  Large fractures involving 

the wing of P1 can be repaired with screws if recognized 

early.  Most frequently, however, they occur as foals or 

weanlings and go unrecognized until later in life. 
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Fragments arising from the palmar or plantar proximal aspect 

of P1 usually require oblique projections for best delineation of 

their margins.  A flexed view helps further separate the base 

of the sesamoid from the P1 chips.  This is useful when there 

is proliferative change at the distal dorsal margin of the 

sesamoids or if there is a small base sesamoid fracture.  

These fragments are nearly always well rounded and are often 

asymptomatic.  It appears that many of these fractures occur 

as foals without clinical signs manifested until training or 

racing. 

  

Another fracture that is often confused with the more typical 

fracture involving the wings of P1 is an avulsion fracture at 

the site of the medial (or less commonly lateral) collateral 

ligament.  This fracture is seen in young horses (usually 

yearlings) and is seen clearly on both the oblique and the DP 

views.  Surgical repair is essential for athletic function since 

most are displaced and involve the articular surface. 

 

“Major” fractures 

Sagittal P1 fractures 

The most common major fracture of the proximal phalanx is a 

sagittal crack propagating from the proximal sagittal groove.  

The more severe fractures are hardly diagnostic challenges 

because they have obvious localizing signs of pain.  Horses 

with shorter sagittal fractures may show more subtle signs.  

Sagittal fractures of proximal P1 are obvious if they extend 

more than a few centimeters from the joint surface but the 

short, incomplete fracture is very frequently missed without 
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good quality radiographs.  If the fracture is more than ten 

days old, there is usually a definite periosteal change on the 

dorsal cortex seen on lateral projection just distal to the 

capsular attachments.  Initially, the change is very indistinct 

but in a few more weeks, distinct periosteal new bone is 

obvious.  Whenever proliferative change is seen in this area, 

the DP radiographs should be carefully evaluated for a sagittal 

fracture; inadequate technique (light films) will result in the 

lesions being missed.  These fractures are more common in 

Standardbreds than Thoroughbreds and frequently involve 

more than one limb.  Even though these fractures are short 

and indistinct, they may cause surprisingly severe lameness.  

Such fractures should always be in the clinician's index of 

suspicion since blocking and high-speed training may 

propagate the fracture.  Although some surgeons recommend 

screw fixation for even very short sagittal cracks, rest alone 

for 3-4 months usually results in satisfactory healing.  For the 

longer sagittal fractures, internal fixation with lag screws (4.5 

mm or 5.5 mm) is strongly recommended.  The prognosis for 

either injury is quite good with appropriate treatment.  Horses 

with sagittal P1 fractures, unlike condylar fractures, often 

have minimal pre-existing degenerative disease.  Unlike 

condylar fractures, the crack in the proximal phalanx is not on 

a critical weight-bearing location so that also may improve the 

prognosis. 

 

Dorsal frontal fractures 

Another major fracture involving the proximal phalanx is the 

dorsal frontal fractures.  These fractures are seen almost 

exclusively in the hind limb and predominantly in 
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Thoroughbred racehorses.   Horses with this injury show a 

remarkably varied degree of lameness and some even race at 

an elite level. Internal fixation of typical fractures with small 

fragment (3.5 mm) screws has had excellent results (>90% 

returning to race successfully).  Very large frontal fragments 

are more unusual, involve a more critical portion of the 

articular surface and have a poorer prognosis even with 

appropriate repair.  Non-surgical treatment of these fractures 

can be successful but they frequently heal with excessive 

callus. 

 

 

PROXIMAL SESAMOID BONE 

Sesamoiditis 

The proximal sesamoid bones are an integral part of both the 

suspensory apparatus and the metacarpophalangeal 

articulation.  They are susceptible to injury in all athletic 

horses but particularly in those that perform at speed.  

Sesamoiditis is a clinically distinctive condition even though it 

is poorly characterized pathologically.  There is usually pain 

with direct firm palpation over the abaxial aspect of the 

affected sesamoid(s) and sometimes pain with fetlock flexion.  

The lameness is eliminated with regional but not intra-articular 

anesthesia.  Radiographic evidence of sesamoiditis involves 

four basic changes: marginal osteophytes, enthesiophytes, 

enlarged vascular channels and focal osteolysis.  Marginal 

osteophytes occur at the proximal dorsal and distal dorsal 

extremities of the sesamoids. Best seen on lateral projections, 

they are one of the later changes of generalized degenerative 



 

 79

disease of the fetlock joint and can usually be considered a 

poor prognostic sign.  Enthesiophytes (proliferative bony 

change at the site of a soft tissue attachment) occur along the 

palmar (plantar) aspect of the proximal half of the abaxial 

ridge of the sesamoid and/or the distal third of the bone at 

the sites of the distal sesamoidean ligaments' origins.  These 

changes are frequently abaxial in location and therefore seen 

best on oblique projections.  Interpretation of vascular 

channels in the proximal sesamoid bones is always subjective.  

The direction of any linear radiolucency is important to note; 

vascular channels have a radiate orientation whereas hairline 

fractures are usually transverse (parallel to the ground). 

 

True lytic change that is not associated with the normal 

trabecular pattern or vascular channels frequently indicates 

sepsis. Hematogenous localization of infection to the proximal 

sesamoid bones appears to be a site of predilection in mature 

horses especially along the axial proximal aspect of the bone.  

Early recognition requires high quality films and is essential for 

successful treatment.  The lytic change subsequently is 

associated with proliferation at the bone margin.  

Ultrasonography can help identify surface irregularities of the 

sesamoid and any accumulation of fluid. 

 

Treatment of sesamoiditis is difficult and usually involves 

enforced rest.  There is no current treatment for sesamoiditis 

other than symptomatic treatment to counter the 

inflammation and pain.  Shock wave therapy is probably the 

most popular current treatment and can be very effective in 
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mitigating clinical signs.  Beneficial effects on healing have not 

been conclusively proven. 

 

Sesamoid Fractures 

Apical, mid-body and basilar fractures of the proximal 

sesamoid bones are usually very easy to diagnose 

radiographically with routine views.  Abaxial fractures are 

more frequently missed and are best demonstrated by a 

proximal distal LM (or ML) oblique projection tangential to the 

abaxial surface of the suspect sesamoid.  This projection also 

is useful in determining whether or not the fracture is 

articular.  Axial fractures are almost always associated with 

displaced condylar fractures of MC3 or MT3.  Diagnosis 

requires a well-penetrated DP radiograph that is well 

positioned.  Even slight obliquity will obscure the fracture line.  

Mid-body fractures frequently have wedge-shaped 

comminuted fragments present at their abaxial margins; they 

should not be confused with the overlapping lines of the 

palmar and dorsal cortices that occurs due to displacement of 

the fracture and failure to radiograph directly through the 

fracture line. 

 

Apical fractures comprising <30% of the bone occur primarily 

in racehorses. These injuries are probably due to a 

combination of bending and suspensory tensile forces.  In 

young Standardbreds the fracture is particularly common in 

the right hind lateral sesamoid.  Horses with apical sesamoid 

fractures are usually only mildly to moderately lame unless 

there is concomitant suspensory ligament injury.  Although 

some horses have been managed successfully with rest alone, 
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arthroscopic removal of the fractured fragment is generally 

recommended.    Both the prognosis and the convalescent 

time are dependent upon the size of the fragment and the 

presence of suspensory desmitis.  Horses with small apical 

fragments without suspensory injury can go back to training 

within 4-6 weeks following surgery, especially if they were fit 

at the time of injury.  Larger fragments usually are associated 

with more suspensory injury, may need 6 to 12 months of rest 

and have a poorer prognosis.  

 

Abaxial fractures are true avulsion injuries involving the 

insertion of the suspensory ligament on the abaxial surface of 

the bone.  Most involve a narrow rim of the articular surface 

and can be removed by an arthroscopic approach.  The 

treatment of displaced fragments is removal although 

extremely large fragments can be repaired with 3.5 mm 

screws.  Non-displaced fragments can sometimes be treated 

with rest. The prognosis is dependent upon the size of the 

fragment and the concomitant suspensory compromise.     

  

Basilar fractures of the proximal sesamoid bones are seen in 

all athletic horses and are treated according to their 

configuration.  Smaller wedge-shaped fragments that do not 

extend more than 50-75% of the dorso-palmar width of the 

sesamoid are clear candidates for surgical excision of the 

fragment.  Such fragments do not heal with rest and cause 

persistent lameness because of motion at the articular 

surface.  The prognosis with arthroscopic technique is at least 

50% for return to athletic function because the true distal 

sesamoidean ligaments are not disrupted.  Horses are usually 



 

 82

given 4-6 months off following removal of such fragments (3 

months with very small pieces).   

 

Larger basilar sesamoid fractures that extend to the palmar 

(plantar) aspect of the bone have the poorest prognosis 

because they are often significantly displaced and are more 

difficult to repair than mid-body fractures. 

 

Some horse with severe DJD will develop small basilar 

fractures.  This type of basilar fracture often has more 

irregular contours and lacks the characteristic “wedge” shape 

of the acute traumatic chip.  They may be associated with loss 

of the radiographic joint space between the sesamoids and 

the cannon bone. These are very poor candidates for any 

surgical treatment and have a grave prognosis for return to 

athletic activity.   

 

Mid-body fractures of the sesamoid can occur in any horse but 

are usually seen in racehorses.  In the Thoroughbred, the 

medial bones of the forelimb are most commonly affected.  In 

the Standardbred, hind lateral sesamoid fractures are most 

common.  There are numerous surgical techniques that have 

been used to repair such fractures including cast coaptation 

alone, bone grafting, and casting, lag screws (distal to 

proximal or proximal to distal) ± cancellous grafting and 

hemicerclage wiring and graft.  We strongly advocate one of 

the latter two techniques.  The wiring technique is more 

versatile, technically less complex, and can be used on 

variously configured and sized fractures.  Regardless of the 

technique used, mid-body sesamoid fractures are serious 
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injuries and require an extended period of rest following 

surgery.  With surgery, 60-70% can return to athletic function 

but most horses drop significantly in class.  The owner/trainer 

should be advised that horses are usually close to a year in 

convalescence. 

  

Axial sesamoid fractures are nearly always seen in 

combination with displaced lateral condylar fractures of 

MC3/MT3.  They are recognized only on the DP view and it is 

difficult to determine their depth in the bone.  Some involve 

deep gouges in the articular surface; others are non-articular 

avulsions of the intersesamoidean ligament.  They are usually 

not treated specifically because of their inaccessibility and the 

likelihood that the condylar fracture and overall joint damage 

will be the limiting factor in return to function.  Recognition of 

an axial sesamoid fracture is important primarily as an 

indicator of more severe trauma to the joint and a poorer 

prognosis.  The prognosis for a horse returning to race 

following this injury is nil.  In my opinion, a horse with a 

displaced axial sesamoid fracture should be treated with a 

fetlock arthrodesis if salvage is desired. 

 

Sesamoid fractures in young foals (apical, abaxial, mid-body 

and basilar) can occur at pasture and are an under-diagnosed 

condition because the signs are surprisingly subtle and foals 

are often not being examined for mild lameness.  Because 

most are uniaxial and the suspensory apparatus is still 

functional, severe lameness doesn't usually develop and they 

are overlooked.  Fetlock swelling pain with flexion and pain 

with pressure over the sesamoids should be looked for in any 
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foal with mild to moderate lameness.  Signs often abate 

quickly, especially in young foals (<2 months) in which these 

fractures are most common.  Good quality films are essential 

because the fractured apical, basilar or abaxial fragments are 

often poorly calcified.  Unlike older horses, sesamoid fractures 

in foals will often go on to form a bony union.  If the 

fragments have any displacement, however, a "giant 

sesamoid" can result.  These markedly enlarged sesamoids 

are often diagnosed in yearlings or 2 year olds on 

pre-purchase radiographs or because the fetlock is noted to 

be enlarged.  Although some horses have raced successfully 

with such enlarged sesamoids, they can definitely be a source 

of lameness as the horse proceeds in training. 

 

Sesamoid fractures in foals are essentially a management 

problem.  Early recognition of a lameness can allow a 

diagnosis to be made before the fragments become markedly 

displaced.  This probably improves the prognosis considerably.  

Many fractures can also be prevented by avoiding situations 

where a young, weak foal has to chase its dam around a large 

pasture to the point of exhaustion.  It is essential to slowly 

return foals back to such situations if they have been stall 

confined for pneumonia, other limb problems, umbilical 

surgery, or any reason. 

 

 

METACARPUS/METATARSUS 

Condylar fractures are the most important fracture of 

MC3/MT3 involving the fetlock.   Because they involve a 
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major, weight-bearing surface, most horses are overtly lame 

with clear localizing signs of pain and swelling.  The most 

common fractures involve the lateral condyle and course 

towards the lateral cortex.  Many, however, only propagate a 

centimeter or two proximal to the joint surface.  It is very 

uncommon for a lateral condylar fracture to spiral or extend 

into the mid-diaphysis.   Medial condylar fractures, however, 

nearly always extend up the diaphysis in a spiraling fashion or 

have an occult "Y"-shaped configuration at the mid-diaphysis.  

It is essential to remember the difference between lateral and 

medial fractures.  Medial condylar fractures must have a 

complete high quality set of radiographs in an attempt to 

identify its configuration.  Most importantly, the owner/trainer 

must be informed immediately of the significant risk 

associated with the medial fractures. 

 

Lateral fractures that are not displaced have a good prognosis 

for return to racing but displaced fractures often have 

significant damage to the distal palmar/plantar articular 

surface and their prognosis is guarded.   Extra views that 

silhouette the distal palmar condyle (e.g. flexed horizontal 

beam dorsopalmar view) should be taken in every horse with 

a displaced fracture.  Also, remember to look for axial 

sesamoid fractures. 

  

Most condylar fractures are best treated with lag screws.  

Non- or minimally displaced fractures can be repaired through 

stab incisions alone but arthroscopic evaluation of the joint 

should allow a more accurate assessment of the prognosis.   

Displaced fractures require accurate reduction of the distal 
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articular surface so they must be either reduced under 

arthroscopic guidance or open incision.   Medial condylar 

fractures, especially of MT3, should be operated with extreme 

caution since catastrophic failure in the mid-diaphysis can 

occur during anesthetic recovery or even several days to 

weeks following repair.  Spiral fractures may be successfully 

repaired with carefully positioned lag screws alone but medial 

fractures that appear to disappear in the mid-diaphysis should 

be treated with a bone plate combined with lag screws across 

the condyle.  

  

OSTEOCHONDROSIS 

The most common site of OCD in the equine fetlock 

(excluding proximal palmar/plantar lesions) is the dorsal 

sagittal ridge of MC3/MT3.   These lesions are often clinically 

silent but mild effusion and lameness may be noted.  These 

lesions are often diagnosed in weanlings or in yearling pre-

sale radiographs.  The lesions are best seen on the 

dorsopalmar view or a slightly underexposed flexed 

lateromedial projection.   If there is no obvious fragment and 

clinical signs are minimal, it may be advisable to rest the 

horse for a couple of months because some healing may 

occur, especially in younger animals.  Arthroscopic 

debridement is an option but the resulting bony defect will 

remain evident and the likelihood of a rewarding sales price is 

lessened.   If the lesion does not fill in radiographically by the 

spring of its yearling year, arthroscopic evaluation may be 

suggested.   
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A completely conservative approach may be justified if the 

clinical signs are minimal. The prognosis is dependent upon 

the size of the lesion. It seems that lesions more proximal on 

the sagittal ridge have a better outcome than those closer to 

its center. 

 

Management of catastrophic injuries of the fetlock region 

The fetlock is without doubt the most common region for 

serious injuries in racing Thoroughbreds.  The joint has a 

large range of motion, complex interactions of 4 bones and 

critical support by ligamentous and musculotendinous 

structures.   There is no doubt that we are capable of saving 

more horses with serious fetlock region injuries but 

unfortunately,  economic/insurance considerations frequently 

dictate a quick decision for euthanasia even in cases that 

could be readily (albeit expensively) treated.  

 

What are the specific characteristics of the fetlock that affect 

treatment?   The fetlock region has virtually no soft tissue 

coverage and is completely devoid of muscle.  The consequent 

poor extraosseous blood supply available to healing fractures 

slows normal healing and makes fractures especially 

vulnerable to infection.   On the positive side, however, the 

fetlock’s lack of extensive soft tissue coverage and its distal 

position on the limb make surgical exposure, external 

coaptation and external skeletal fixation all more practical.  

 

Traumatic disruption of the suspensory apparatus (TDSA) 

remains the most common life-threatening injury of the 

fetlock region.  In Thoroughbreds, comminuted fractures of 
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both proximal sesamoid bones and rupture of the distal 

sesamoidean ligaments both result in essentially a flail-limb.  

Since the advent of common use of immediate first-aid with 

prefabricated splints, horses with these injuries can be safely 

transported and afforded precious time instead of immediate 

euthanasia.  The stability of the vertical column of bone is 

good enough that the horse’s anxiety is greatly allayed. 

 

Metacarpophalangeal arthrodesis remains the definitive 

treatment for TDSA.  Non-surgical treatment (prolonged 

splinting) affords occasional success but laminitis and failure 

to achieve satisfactory stability and comfort are more common 

outcomes. The most popular surgical technique remains a 

dorsal plate with a palmar tension band as originally described 

by Bramlage.  Modifications as well as more experience have 

led to improving success.  The current changes in technique 

include a less invasive surgical approach, newer plates such as 

the LC-DCP based equine arthrodesis plate, plate luting, 

polyethylene hole inserts and multifilament cables for the 

tension band.  

 

Metacarpal and metatarsal condylar fractures are another 

serious injury of the fetlock region that have had their surgical 

treatment change over the last several years.  It has become 

routine to evaluate, manipulate and repair such injuries with 

minimally invasive surgical techniques.   Common, potentially 

catastrophic medial condylar fractures can be treated with 

aggressive internal fixation that reliably results in a 

comfortable horse with an excellent chance of return to 

athletic function. 
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Comminuted proximal phalangeal fractures represent another 

major catastrophic injury of racehorses that has seen major 

improvements.  Moderately comminuted fractures of the 

proximal phalanx in which there is at least one intact strut of 

bone spanning the length of the bone can successfully be 

reconstructed and the fetlock can be salvaged.  Severely 

comminuted fractures are now managed more confidently 

with transfixation techniques.  Even open fractures can 

potentially be managed more readily with adequately 

designed “true” external skeletal fixators.   

 

Contaminated and infected injuries of the fetlock used to 

virtually always be a death sentence because of the poor 

blood supply but combinations of regional limb perfusion and 

repository antibiotic delivery devices have markedly improved 

our ability to deal with such problems.  
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 Scintigraphy:   
a non-invasive, 

quantitative assessment 
tool for the lame horse 

 

Elmare Kilian, MSc 
 

 

Introduction 

Nuclear imaging, also known as scintigraphy, is a non-invasive 

diagnostic procedure.  Scintigraphy can detect diseases that alter 

physiology before morphological changes become evident.  This 

is a fundamental principle when interpreting the images formed:  

it is not the anatomy of the organ that is being investigated but a 

physiological process associated with that organ.   

 

Scintigraphy is not only more sensitive in the detection of stress 

fractures than radiography, but allows imaging of sites in which 

radiography would be difficult, such as the pelvis.  Because of its 

sensitivity, it allows monitoring of the healing process so that the 

horse may be returned to training at the correct time.  With the 

advent of digital imaging and a dedicated nuclear medicine 

computer, it is possible to provide more information from the 

scintigraphic images.  The images can be assessed quantitatively 

with region of interest (ROI) software, time activity curves and 

profiling software.   
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It is important to ascertain the normal scintigraphic appearance 

of equine limbs and if possible to semi-quantify areas of 

measured RU, by using ROIs and profiles.  This paper will 

illustrate the appearance of profiles of some normal joints. 

 

Radioisotopes and Radiopharmaceuticals 

Radioisotopes are atoms with nuclei that are seeking a more 

stable nuclear configuration by emitting radiation.  Decay, also 

known as disintegration, is the change from one nuclide, known 

as the parent, to another nuclide known as the daughter.   

 

A radioisotope used for diagnosis must emit gamma (γ) rays of 

sufficient energy to escape from the body and it must have a 

half-life short enough for it to disappear soon after imaging is 

completed. The radioisotope most widely used in nuclear 

medicine is technetium-99m (99m Tc).  99mTc has almost the ideal 

characteristics for a nuclear medicine scan:  it has a half-life (T½) 

of 6.02 hours and emits γ-rays at energy of 140 KeV.  The short 

T½ is long enough to examine metabolic processes yet short 

enough to minimize the radiation dose to the patient.  The low 

energy γ-rays it emits easily escape the body and are accurately 

detected by a gamma camera.  It can also be used to radiolabel a 

wide range of clinically useful pharmaceuticals.   

 

The radiopharmaceutical used is dependent on the organ, body 

component or biological function to be targeted.  An ideal 

radiopharmaceutical should rapidly localize to the target organ 

once administered, be non-toxic and be easily eliminated from 

the body, to minimise radiation dose to the patient.  A vast 
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majority of radiopharmaceuticals are produced from kits, which is 

simply a sterile reaction vial containing the nonradioactive 

chemical required to produce a specific 99mTc 

radiopharmaceutical, i.e. methylene diphosphonate (MDP) which 

is used for bone scanning. 

 

Gamma Camera Operation 

As its name implies, the gamma camera functions to detect γ-rays 

emitted by a radiopharmaceutical after its administration to the 

patient and to produce an image showing the distribution of that 

radiopharmaceutical within the tissues of the patient.  The 

gamma camera is composed of a scintillation detector with a 

crystal and collimator and accompanying electronic components. 

 

 

 

 

 

 

(a) 

 

 

 

 

 

 

 

 

 (b)       (c) 
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Figure 1:  (a) An Apex Elsint gamma camera. The scintillation 

detector is fitted onto a crane to enables us to do horse scans.  

Note the thickness of the detector.  (b)  Scintillation detector 

with crystal and PMT’s.  The circles with the dots represent the 

PMT’s.  (c)  Collimator viewed from the top. 

 

The radioisotope emits γ-radiation in all directions.  The 

collimator acts like a grid and permits only photons travelling 

from one direction to enter the camera.  Once the photon enters 

the camera it strikes the sodium iodide crystal, which functions by 

emitting light when exposed to ionising radiation.  Behind the 

crystal are located photomultiplier tubes (PMT), which detects the 

light signal and responds by converting the light signal to an 

electrical signal.  These signals from the PMT are added together 

to form a pulse, the amplitude of which is proportional to the 

total amount of energy deposited in the crystal. 

 

The signal is used for pulse height analysis. Only when the 

energy pulse is within the preset window of the pulse height 

analyzer (PHA) will a light spot appear on the screen of the 

output display. The image on a piece of photographic film is a 

result of the summation of thousands of these flashes of light. 

 

The output or image of the gamma camera is displayed on a 

persistence oscilloscope, which provides a crude image for animal 

positioning and is transferred to a computer system, where it is 

displayed on a monitor.  Since the oscilloscope and the computer 

displays are arrays of light dots, the resulting pictures have a dot 

like appearance.  In addition, the spatial resolution of the gamma 

camera is such that scans depict much poorer anatomic detail 
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than do comparable radiographs.  This is not a disadvantage 

since the primary purpose of the scan is to obtain functional 

rather than structural information.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2:  Diagram of the essential components of a gamma 

camera 

 

Radiation Safety 

Several precautionary measures have to be taken to ensure 

minimal radiation exposure to technicians and handlers involved 

in the imaging procedure.  All radiopharmaceuticals are prepared 

within and/or behind lead shielded containers, with radiation 

monitoring equipment nearby.  All nuclear medicine personnel 

must wear radiation badges to permit continuous monitoring of 

exposure.  When working with the radiopharmaceutical or 

patient, personnel must wear gloves, overcoats (lead coats for 

horse scans), thyroid shields and boots.  Syringes used for mixing 
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or injecting high doses (i.e. 150 mCi for horses), are shielded by 

lead syringe covers.  Stables and cages in which patients are 

injected and housed, must be clearly labelled.   

 

Sodium 99mTc-pertechnetate is excreted via the urinary system.  

Urinary waste products are therefore collected in the bedding and 

kept for 1 week before disposal through normal channels.  

Animals are kept in the hospital at least 24 hours from the time of 

injection, which permits body surface dosage rate and daily 

excretion to be below national standards for patient release. 

 

Minimising exposure to ionising radiation by following the “as low 

as reasonably achievable” (ALARA) principles, by minimising time 

with, maximising distance from and avoiding exposure to or 

contamination from ionising radiation, must always be foremost in 

the actions of the personnel performing a procedure.  

 

Principles of image acquisition 

Indications for nuclear scintigraphic examination include: 

• Localisation of pain to a region, but inability to identify a 

potential cause of pain using radiography and 

ultrasonography. 

• Assessment of the possible significance of equivocal 

radiological abnormalities.   

• Acute onset of lameness and clinical suspicion of a 

fracture, or stress-related bone injury that cannot be 

identified radiographically. 

• Failure to localise the source of pain using local analgesic 

techniques. 
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• Lameness in several limbs, which may make local analgesic 

techniques difficult to interpret if blocks in one limb are 

wearing off when those in another limb are taking effect. 

• A racehorse with a history of lameness at high speeds, 

which is not currently lame but is suspected of having 

stress-related bone injury. 

• Intermittent lameness that cannot be reproduced in order 

to perform local analgesic techniques satisfactorily. 

• Suspected thoracolumbar or pelvic region pain. 

• Poor performance of ill-defined cause. 

• Monitoring repair. 

(From:  Dyson SJ et al., 2003.  Equine Scintigraphy) 

 

Musculoskeletal imaging 

In the horse, scintigraphy has been used mainly for the detection 

of bone pathology.  The most commonly used 

radiopharmaceutical for bone imaging is methylene 

diphosphonate (MDP).  Once injected intravenously, it rapidly 

localises to the bone and is cleared from the blood and soft 

tissues, giving an excellent bone to soft tissue ratio.   
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Figure 3:  An example of images obtained from a MDP scan on a 

horse.  Note the increased uptake in the R carpus, indicated by 

the arrows.  This is called a hot spot. 

 

There are three distinct phases that can be used for imaging.  

The first stage is the vascular phase and scanning should be 

performed within the first 3 minutes after injection.  It is a 

sensitive test for loss of vascularity and acute inflammatory 

processes.  In the second stage, known as the pool or soft tissue 

phase, 99mTc diphosphonate diffuses into the interstitial fluid.  The 

interstitial phase is relatively short as the uptake of the 

diphosphonate into bone significantly affects the soft tissue phase 

images within 15-20 minutes after injection.   

 

The third, or bone phase is the binding of the diphosphonate to 

the exposed surface of the hydroxyapatite crystals in bone.  This 

exchange process is dominated by two major factors, namely 

blood flow and bone metabolic activity.  Thus, any condition that 

alters vascular supply to the bone or the relative rates of bone 

deposition and dissolution will change the ultimate distribution of 

the radiopharmaceutical.  Imaging should start 2 – 4 hrs after 

injection.     

 

Patient Preparation 

Acquisition of high quality nuclear scintigraphic images requires 

attention to detail and a regular system for preparation of the 

horse.  It is found that horses are much more cooperative and 

less likely to behave dangerously if they have been hospitalised 

overnight, prior to image acquisition.  The horse should be 
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weighed so that an accurate dose of the radiopharmaceutical can 

be administered.   

 

There is conflicting evidence about the effect of recently 

performed nerve blocks on uptake of 99mTc diphosphonate in soft 

tissue and bone phase scintigraphic images.  It is therefore 

recommended that there should ideally be a delay of at least 7 

days between performing multiple perineural local analgesic 

techniques and nuclear scintigraphy.  Use of a preplaced jugular 

catheter should ensure accurate injection of the 

radiopharmaceutical and provides a conduit for subsequent 

injections of diuretic and sedatives drugs, without having to 

repeatedly restimulate the horse by needle injection.   

 

If images of the feet are required, it is necessary to remove the 

shoes to obtain adequate solar images of the feet.  The feet 

should also be covered with tough impermeable material to 

prevent urine contamination.  If the limbs distal to the carpus or 

tarsus are required the limbs should be bandaged from 

immediately distal to the carpus or tarsus to the level of the 

coronary band.  Both the bandages and the covering of the feet 

should be done before injection of the radiopharmaceutical to 

avoid contamination from radioactive urine and so that personnel 

are not unnecessarily exposed to radiation immediately after 

injection.   

 
99mTc diphosphonate are excreted principally in the urine.  

Therefore, radioactive urine in the bladder can be a major 

problem when trying to interpret images of the pelvic region, the 

coxofemoral and sometimes the stifle joints.  It is therefore 



 

 104

essential to administer a diuretic to encourage urination at a 

suitable time between radiopharmaceutical injection and image 

acquisition.  This also reliably reduces the radiation dose rate of 

the horse 24 h after injection by approximately 50 % compared 

to without a diuretic.   

 

Image acquisition  

Several factors are taken into account before starting a nuclear 

medicine study.  These include the type of study to be 

performed, matrix size and depth, and image acquisition 

definition (total time or counts).  Each of these factors is related 

and to a certain extent will dictate the other.  The type of study 

performed depends on the radionuclide used, its chemical form 

and what part of the radiopharmaceutical’s kinetics are to be 

evaluated. 

 

Two acquisition types are distinguished namely a static 

acquisition and a dynamic acquisition.  A static acquisition refers 

to the acquisition of a single image of a particular anatomical 

region of the patient and is used in musculoskeletal imaging 

during the soft tissue and bone phase.  Dynamic acquisitions are 

used for studies in which there is a time-varying distribution of 

the radiopharmaceutical activity for instance the vascular phase in 

musculoskeletal imaging. 

 

Processing and interpretation, with emphasis on 

the limb of the horse 

Nuclear medicine is potentially more quantitative and less 

subjective than other methods of diagnostic imaging.  It is 



 

 105

therefore important to understand the quantitative features, in 

order to achieve the best possible diagnostic accuracy.   

 

As been said earlier, scintigraphy is very sensitive for 

demonstrating bone injury in horses, often providing early 

diagnosis, or revealing additional lesions to those found 

radiographically. It is critical to appreciate that increased RU, 

while reflecting abnormal bone turnover or increased bone blood 

supply, is not necessarily synonymous with pain and thus does 

not necessarily reflect the anatomical source of pain causing the 

lameness.  It has been standard practice to use the contralateral 

limb for comparison as a scintigraphic normal with the 

assumption that they are bilaterally symmetric in normal horses, 

as there were no values/profiles of normal available.  Over the 

last 3 years a group of overseas researchers has done studies on 

normal horses over different regions to provide normal values.  

These values can be determined in two ways, either by drawing 

regions of interest (ROIs) over affected areas, or by making use 

of profile curves.  The precise area of an image from which 

quantitative information is required can be outlined on the image.  

A number of regions of interests (ROIs) can be drawn on an 

image, each displayed as a separate colour.  The quantitative 

information is then presented as the total number of counts, total 

number of pixels, mean counts/pixel and minimum counts/pixel 

within the ROI.  ROI analysis permits quantitative assessment of 

differences in radiopharmaceutical uptake (RU).  It is generally 

accepted that there should be at least 10% and preferably >20% 

difference in RU for clinical significance, provided that there are 

similar total counts in each ROI and that there is a large enough 

number of total counts in the image (>200 000).   
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Figure 4:  An example of ROI 

over the DPa view of the 

digits to compare uptake in 

the fetlocks. 

 

 

 

 

 

Lameness may be associated with only subtle alterations in RU in 

the different limbs.  In order to detect this subtle pathology, it is 

important to recognize normal patterns of uptake in specific 

regions.  It is also important to realize that site-dependent 

variations in loading occur across a joint and that site-specific 

variation in bone remodeling and subchondral bone thickness 

may reflect these loading patterns.  It is therefore important to 

characterize normal patterns of RU at specific sites and relate 

these to age and exercise, to ensure valid interpretation of 

images in clinical cases with subtle lesions.    

 

Activity profiles of operator-selected width can be positioned at 

precise points either vertically of horizontally on the image to 

produce graphical representation of the counts/pixel for that 

selected slice width.  This provides semi-quantitative information 

about relative RU, and can help to highlight more subtle regions 

of increased RU.   This process is also easy to repeat which 

ensures good reliability of reproduced profiles.  A few of these 

normal profiles will follow: 
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Normal profile of the distal tarsal region  

On the lateral images of the tarsus, a single horizontal line profile, 

with a width of 6 pixels is drawn through the center of the distal 

tarsal region.  The result is a repeatable pattern with a smooth 

increase of activity from plantar to dorsal, with a peak of activity 

near the dorsal aspect of the tarsus.   

 

 

 

(

a) 

(a) 

 

(b) 

 

 

 

 

 

 

Figure 5:  (a)  

 

Lateral image of the tarsus.  The horizontal line profile is centered 

over the distal tarsal region, generating a sagittal plane profile of 

activity.  

 (b) Profile of activity from dorsal to plantar across the joint.  

(Image and profile obtained from Murray et al., 2004) 
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When the same single line profile is drawn vertically over the 

center of the distal tarsal region, a totally different pattern is 

obtained.  In the distal to proximal profile of activity, three 

distinct peaks of increased activity are obtained at the level of the 

proximal metatarsus and distal third tarsal bone, the central tarsal 

bone and the tarsocrural articulation.   

 

 

(a)  

 

 

 

 

 

 

 

(b) 

 

 

 

 

 

 

Figure 6:  (a) Lateral image of the tarsus with a vertical line 

profile.  (b) Profile of activity from distal (left) to proximal (right) 

across the tarsus.  (Image and profile obtained from Murray et 

al., 2004) 

 

For the plantar images, two horizontal line profiles with a width of 

6 pixels and 6 pixels apart are drawn on either side of the center 
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of the distal tarsal region.  The profile of activity has a steeper 

increase in activity from medial to lateral, with the peak of activity 

at the lateral aspect in both tarsi.  The proximal and distal profiles 

have the same pattern of activity across the tarsus.   

 

 

 

 

 

 

 

(a) 

 

 

 

 

 

 

 

 

 

 

 

(b) 

Figure 7:  (a) Plantar image of the tarsal joints.  (b) Profile of 

activity from lateral to medial (left tarsus) and medial to lateral 

(right tarsus) for the selected proximal and distal aspects of the 

distal tarsus.   (Image and profile obtained from Murray et al., 

2004) 
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Murray et al. concluded that there are repeatable patterns of RU 

detectable across the distal tarsal region in both horizontal and 

vertical directions that may reflect the loading patterns to which 

the distal tarsus is subjected during exercise.  They also indicated 

that there may be asymmetry in limb use between the hind limbs 

and that the type of activity the horse is undertaking may 

influence the degree of RU.   

 

Normal profiles of the metacarpophalangeal and 

metatarsophalangeal regions 

On the lateral images a single vertical line profile of six pixels 

wide is positioned through the center of each joint (midway 

between the cortices of the third metacarpal/metatarsal bone) to 

generate a profile of activity.  In the metacarpophalangeal (MCP) 

joints the peak of activity of the vertical line profile is at the 

proximal region of the proximal phalanx, with a significantly lower 

activity within the condyles of the third metacarpal bone. 
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Figure 8:  Lateral image of the MCP with a single vertical line 

profile.  The peak of activity is at the proximal region of the 

proximal phalanx.  (Image and profile obtained from Weekes et 

al., 2004) 

 

In the metatarsophalangeal (MTP) joints there is a broader profile 

peak incorporating the condyles of the third metatarsal bone and 

the proximal aspects of the proximal phalanx, which indicate a 

more generalized even uptake of radiopharmaceutical across the 

MTP joint. 

 

 

 

 

 

 

 

 

 

Figure 9:  Lateral image o the MTP joint with a vertical line 

profile.  The broader profile peak incorporating the condyles of 

the third metatarsal bone and the proximal aspect of the proximal 

phalanx.  .  (Image and profile obtained from Weekes et al., 

2004) 

 

Weekes et al. concluded that in the majority of horses there is a 

standard pattern of RU for both MCP and MTP joints.  Age does 

not seem to influence these patterns.  There is a slight left/right 

asymmetry in both forelimbs and hindlimbs, as well as a different 

pattern in RU. 
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Normal profile of the sacroiliac joints 

A single horizontal line profile was drawn over the SI joint region.  

The width of the profile was determined by the size of the left 

and right tuber sacrale and SI joints.  The profiles are generally 

bilaterally symmetrically.  The slope of the profile varies between 

young and older horses, being steeper in younger horses.   

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10:  Dorsal images (i) and profile analysis (ii) of the pelvic 

region of (a) a normal 2-year-old TB and (b) a normal 12-year-old 

Warmblood.  (Image and profile obtained from Syson et al., 

2003) 

 

Dyson et al. concluded that there is a high degree of symmetry in 

normal horses and therefore, marked left-right asymmetry is 

likely to be abnormal.  It is also important that images of horses 

with suspected SI joint disease should be compared with images 

of normal horses of comparable age. 
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Scintigraphic images, just like radiographic images, should be 

viewed critically and as objectively as possible.  As with any 

imaging modality, knowledge of anatomy is an essential 

prerequisite.  Image interpretation involves knowledge of both 

the principles of the formation of scintigraphic images and factors 

that can influence their appearance, and also experience of what 

findings can be seen as incidental abnormalities and how these 

may vary according to the age, discipline and work history of the 

horse.   

 

Finally, images should not be interpreted in isolation; they must 

be considered in the light of all other available clinical 

information. 

 

Nonorthopaedic scintigraphy 

Nonskeletal nuclear medicine studies in horses do not have a 

well-established role in routine diagnostics.  Nuclear medicine 

procedures that have current clinical diagnostic merit include 

scintigraphic imaging of infection and inflammation (labelled 

white cell scans), first-pass radionuclide angiography of the 

terminal aorta and branches, uterine clearance, gastric emptying, 

thyroid and pulmonary scintigraphy. 
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Severe combined immunodeficiency disease (SCID) is an 

autosomal recessive hereditary disease affecting Arabian horses.  

This disease is characterized by the complete inability of the 

affected animal to produce antigen-specific T-lymphocyte and B-

lymphocyte responses and thus resist or recover from infections. 

The mutation responsible for this disease was identified as a 5 

base pair deletion in the gene encoding the catalytic subunit of 

DNA-dependent protein kinase (DNA-PKcs) that can be found on 

chromosone 9 in the horse (Perryman 2000).  Carriers for this 

condition are heterozygous having alleles of 158 and 163 base 

pairs (bp), while unaffected horses are homozygous having only 

the 163 bp allele.  SCID was genetically confirmed for the first 

time in South Africa in an affected foal at the Onderstepoort 

Veterinary Hospital. The aim of the study was to estimate the 

prevalence of SCID carriers among Arabians in South Africa. 
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The SCID mutation was identified using polymerase chain 

reaction (PCR) to amplify DNA fragments with specific 

fluorescently labeled primers. The products were sized using a 

genetic analyzer (ABI310, Applied Biosystems).  Samples from 

398 Arabian horses, previously submitted to the Ondetstepoort 

Veterinary Genetics Laboratory, were randomly and anonymously 

selected for testing. 

 

Of the 398 samples examined, a total of 33 animals (8.3%) were 

identified as heterozygous carriers of SCID. Assuming random 

mating, the prevalence of homozygous affected SCID cases was 

calculated to be 0.2% (1:500). The prevalence of SCID carriers in 

South Africa is similar to that reported in the United States of 

America (8.4%)(Bernoco and Bailey 1998), but is substantially 

greater than that of 2.8% reported in the United Kingdom 

(Swinburne, Lockhart, Scott and Binns 1999).  

 

The DNA test, incorporated into the standard genotyping panel, 

provides a diagnostic test for veterinarians as well as a 

management tool for Arabian horse breeders.  
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Lavender Foal Syndrome (LFS) is a rare hereditary condition 

known to affect Arabian foals (Bowling 1996; Pascoe and 

Knottenbelt 1999). It has also been referred to as dilute lethal 

(Bowling 1996), lethal LFS (Scott and Miller 2003), and coat 

colour dilution lethal (Fanelli 2005). Affected foals have a dilute 

coat colour, are not able to stand and nurse, and demonstrate 

various neurological abnormalities (Bowling 1996; Madigan 1997) 

including strabismus, nystagmus, opisthotonus, and severe 

paddling. If the typical coat colour characteristic is overlooked 

affected foals may be incorrectly diagnosed as suffering from 

neonatal maladjustment syndrome (Bowling 1996). The exact 

cause of LFS is unknown, but appears to be a genetic defect 

inherited as an autosomal recessive trait (Bowling 1996). A 

biochemical lesion of the central nervous system involving the 

release of lower motor neurons, possibly involving glycine 

receptors and neurotransmitters, has been postulated (Fanelli 

2005). 



 

 118

 

The clinical findings associated with 2 cases of LFS will be 

presented along with differential diagnoses for the condition. 

 

The purpose of this paper is to demonstrate the clinical findings 

associated with LFS so as to increase the awareness, reporting 

and investigation of this syndrome in South Africa. 
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 Intra-articular 
Anesthesia Techniques 

 
Robin M. Dabareiner 

 
 

 
Equine Forelimb 
 
Coffin (Distal Interphalangeal) 
 
Landmarks: 

Palpate 1-2 cm above coronary band on dorsal midline.  Weight 

bearing position. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Direct obliquely to avoid the 

extensor process of distal phalanx. 

 

Joint size: 

6-8 ml 

 
Navicular Bursa  

*If you can inject more than 3 ml, you are in the coffin joint 

 

Caudal approach:   

 

Landmarks: 

Palpate medial and collateral cartilages.  Palpate palmar/plantar 

depression between the collateral cartilages. 
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Needle size/angle: 

3 inch; 18 gauge needle.  Insert needle just below divot in back 

of pastern.  Angle 10 degrees from parallel to the ground surface.  

Depth of 1 to 1.5 inches. 

 

Joint size: 

2-3 ml 

 
Pastern (Proximal Interphalangeal) 
 
Conventional approach: 

 

Landmarks: 

Limb in weight bearing position.  Palpate distal eminence on P1.  

Palpate lateral edge of the common digital extensor tendon 

(CDET) 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Direct axially and parallel to the 

ground.  Slide underneath the CDET to a depth of 1 inch.  

Synovial fluid is freely obtained. 

 

Joint size: 

6-8 ml 

 

Alternative approach:   

Landmarks: 

Non weight bearing (flexed).  Palpate V-shaped depression, it 

borders are the palmar margin of P1, distal eminence on P1, and 

the lateral edge of SDFT. 
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Needle size/angle: 

1 ½ inch; 20 gauge needle.  Position perpendicular to the long 

axis of limb.  Direct through V-shaped depression about 1 inch.  

Synovial fluid is usually obtained. 

 

Joint size: 

6-8 ml 

 
 
Fetlock (Metacarpophalangeal) 
*Common source of lameness 

 

Conventional approach : 

Landmarks: 

Lateral proximal palmar pouch.  Weight bearing or partially 

flexed.  Palpate a depression just distal to the 4th MC and 

between the 3rd MC and the suspensory ligament. 

 

Needle size/angle: 

1 or 1 ½ inch; 20 gauge needle.  Direct distally through the 

center of pouch at a 45 degree angle.  May need to advance to 

the hub before synovial fluid is seen.  Disadvantages include 

blood contamination in synovial sample and the synovial villi can 

interfere with fluid aspiration. 

 

Joint size: 

8-10 ml 
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2nd method: 

 

Landmarks: 

Dorsal aspect of joint capsule.  Weight bearing position enhances 

joint distension.  Identify lateral edge of CDET.  Identify 1 cm 

proximal to the distal end of the cannon bone. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Direct axially under the edge of the 

tendon at a 90 degree angle to the long axis of the limb.  

Advance to a depth of ½ to ¾ inch 

 

Joint size: 

8-10 ml 

Preferred Method: 

Thru the lateral collateral ligament.  Flexed position.  Palpate the 

lateral proximal sesamoid bone.  Palpate palmar aspect of distal 

cannon bone.  Palpate the depression between the two bones.  

Inject into the depression. 

 

Needle size/angle: 

1 inch; 20 gauge needle.  Angle 90 degrees to the long axis of 

the limb.  Direct thru lateral collateral sesmoidean ligament.  

Synovial fluid is easily obtained; intra-articular hemorrhage rarely 

occurs because injection site depression is devoid of vascular 

villous membranes. 

 

Joint size: 

8-10 ml 
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Radiocarpal Joint 
*Radiocarpal & middle carpal do NOT communicate 

 

Dorsal approach (Carpus is flexed): 

Landmarks: 

Palpate the extensor carpi radialis tendon.  Palpate the common 

digital extensor tendon.  Palpate border of distal radius.  Palpate 

proximal radial carpal bone. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Inject dorsomedial to the extensor 

carpi radialis tendon.  Insert thru center of joint space ½ inch 

deep.  Direct slightly proximad to avoid cartilage.  Synovial fluid is 

freely obtained. 

 

Joint size: 

10 ml 

 
Caudolateral approach (Weight bearing): 

*This method eliminates the chance of iatrogenically damaging 

the articular cartilage. 

*Horse does no tolerate this approach 

 

Landmarks: 

Palpate palmarolateral aspect of distal radius.  Palpate the 

proximolateral aspect of the accessory carpal bone.  Palpate 

palmarolateral aspect of the proximal ulnar carpal bone.  Palpate 

the depression where the 3 bones meet. 
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Needle size/angle: 

1 ½ inch; 20 gauge needle.  Insert at a 90 degree angle along 

long axis of limb.  Direct craniomedially thru the depression.  

Typically advance to the hub before synovial fluid is seen. 

 

Joint size: 

10 ml 

 

Middle Carpal Joint 
*Middle carpal and carpometacarpal DO communicate; b/t the 

3rd and 4th carpal bones. 

 

Dorsal approach (Carpus is flexed): 

Landmarks: 

Palpate the distal radial carpal bone.  Palpate the proximal 3rd 

carpal bone.  Palpate extensor carpi radialis tendon.  *Injection 

into the middle joint affects carpometacarpal joint and may 

also affect the origin of the proximal suspensory ligament but 

not always. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Insert just medial to extensor 

tendon into the depression between the radial carpal and 3rd 

carpal.  Angle proximad and parallel to the articular surface of 3rd 

carpal bone.  Depth of ½ inch.  Synovial fluid is freely obtained. 

 

Joint size: 

10 ml 
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Caudolateral approach (Weight bearing): 

 

Landmarks: 

Palpate the ulnar bone.  Palpate the 4th carpal bone.  Palpate the 

depression between the 2 bones. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Insert at a 90 degree angle along 

long axis of limb.  Direct craniomedially to a depth of ½ to 1 inch. 

 

Joint size: 

10 ml 

 
Cubital Joint (OCD, traumaÿlameness) 
 
Lateral approach: 

Landmarks: 

Palpate lateral epicondyle of the humerus.  Palpate lateral 

tuberosity of proximal radius.  Collateral lateral ligament spans 

these 2 bones.  Joint margin is 2/3 distal from lateral epicondyle. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Insert cranial to lateral collateral 

ligament just distal to lateral epicondyle.  Direct at a 90 degree 

angle to the long axis of the limb.  Depth of 1 inch.  Synovial fluid 

can be obtained some of the time. 

 

Joint size: 

20-30 ml 
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Dorsal approach (Enters the caudal joint pouch): 

Landmarks: 

Palpate the lateral supracondylar crest of distal humerus.  Palpate 

the proximal point of olecranon. 

 

Needle size/angle: 

5 ½ inch; 20 gauge needle.  Insert 1/3 of the distance from crest 

to olecranon and 1 cm proximal to this point.  Angle at 45 

degrees to the long axis of the limb.  Insert dorsomedially thru 

triceps directly into the olecranon fossa.  Synovial fluid can 

usually be obtained. 

 
 
Shoulder Joint 
 
Dorsolateral approach: 

Landmarks: 

Palpate prominence at point of shoulder (greater tubercle).  

Palpate cranially 3-4 cm until a depression is felt between the 

cranial and caudal projections of the greater tubercle. 

 

Needle size/angle: 

3 ½ or 6 inch (well muscled horses); 18 gauge spinal needle.  

Advance through the notch at a 45 degree angle to the body.  

Direct caudomedially toward the contralateral elbow joint.  Depth 

of 3 inches, may need 4-5 inches.  Synovial fluid is difficult to 

obtain. 

 

Joint size: 

20-25 ml 
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Equine Hindlimb 
 
Tarsocrural Joint 
 
Medial approach: 

Landmarks: 

Avoid medial saphenous vein with medial approach.  Palpate 

medial malleolus of tibia. 

 

Needle size/angle: 

1 to 1 ½ inch; 20 gauge needle.  Insert needle 2 cm distal to the 

medial malleolus either medial or lateral to the saphenous vein.  

Synovial fluid is easily obtained. 

 

Joint size: 

20-25 ml 

 

Lateral approach (use if joint is visibly distended): 

Landmarks: 

Palpate tuber calcaneus for caudal border.  Caudal aspect of 

distal tibia for cranial border.  Proximal aspect of the lateral 

trochlear ridge for the distal border. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Direct at 90 degree angle in center 

of pouch.  Penetrate ¾ inch deep.  Synovial fluid usually can be 

obtained. 
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Distal Intertarsal Joint 
 
Contralateral approach to the medial aspect of limb: 

Landmarks: 

Palpate the space between 2nd MT and 3 rd MT.  Go proximal 1 

cm and palpate cunean tendon.  Palpate depression formed at 

the junction of the 3rd, central, and fused 1st and 2nd tarsal 

bones.  Insert needle in the proximal aspect of vertical 

depression. 

 

Needle size/angle: 

1 inch; 23 gauge needle or 20 gauge (bigger is better, less 

chance of breaking needle).  Angle perpendicular to the long axis 

of the limb.  Direct slightly plantar through the depression.  May 

penetrate to hub, however, needle entry may be difficult if 

osteoarthritis is present.  Rarely get synovial fluid. 

 

Joint size: 

3 ml 

 
Tarsometatarsal Joint 
 
Plantarolateral approach: 

Landmarks: 

Palpate a depression above the proximal aspect of the 4th MT. 

 

Needle size/angle: 

1 ½ inch; 20 gauge needle.  Direct needle craniomedially.  Angle 

30-45 degrees distal.  Insert to a depth of 1 inch.  Usually get 

synovial fluid. 
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Joint size: 

4-6 ml 

Femoropatellar Joint 
 

Medial approach: 

Landmarks: 

Palpate proximal aspect of the tibial crest.  Palpate the distal 

aspect of the patella.  Palpate middle and medial patellar 

ligaments.  Insert between medial and middle ligaments 2-3 cm 

proximal to the tibial crest. 

 

Needle size/angle: 

1 ½ to 3 ½ inch; 18 gauge needle.  Direct needle caudally at a 

90 degree angle to the long axis of the limb.  Usually do no get 

synovial fluid with this approach. 

 

Joint size: 

30 ml 

 
Lateral approach: 

Landmarks: 

Palpate lateral trochlea of femur.  Palpate lateral patellar 

ligament.  Insert needle thru just lateral and proximal to the 

patella.  

 

Needle size/angle: 

1 ½ inch; 18 gauge needle.  Insert caudal to the lateral patella 

ligament.  Direct needle at 90 degree angle to the long axis of 

femur until bone contact.  Pull back 1-2 mm before aspirating 

fluid.  Synovial fluid is usually obtained. 
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Lateral Femorotibial Joint 
 
Landmarks: 

Palpate the depression between the lateral patellar ligament and 

the long digital extensor muscle. 

 

Needle size/angle: 

1 ½ inch; 18-19 gauge needle.  Insert caudal to the lateral 

patella ligament.  Direct needle at 90 degree angle to the long 

axis of femur until bone contact.  Pull back 1-2 mm before 

aspirating fluid.  Synovial fluid is usually obtained. 

 

Joint size: 

20-30 ml 

 

Alternate method: 

Landmarks: 

Palpate lateral collateral ligament.  Palpate tendon of origin of the 

long digital extensor muscle. 

 

Needle size/angle: 

Insert needle proximal to tibia in the space between the lateral 

collateral ligament and tendon of long digital extensor muscle.  

Use same angle and needles as other approach. 

 

Medial Femorotibial Joint 
 
Landmarks: 

Approach from same side of under the abdomen form the other 

side.  Palpate medial patellar ligament.  Palpate the medial edge 
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of the proximal tibia.  Palpate the medial collateral ligament just 

proximal to the proximal tibia. 

 

Needle size/angle: 

1 ½ inch; 18-19 gauge needle.  Insert 1 cm proximal to tibia and 

between ligaments.  Direct caudolaterally at 90 degree angle to 

long axis of limb.  May hit medial meniscus if too close to tibia.  

Rarely, a small volume of synovial fluid will fill the hub. 

 

Joint size: 

20-30 ml 

 
Coxofemoral Joint 
*Do not inject carbocaine to block unless you see synovial fluid 

because you can block sciatic nerve insteadÿ causes horse to fall 

 

Landmarks: 

Horse standing squarely.  Palpate great trochanter of the 

proximal femur.  Palpate lesser and greater protuberance.  

Palpate torchanteric notch between the protuberances. 

 

Needle size/angle: 

5 to 8 inches; 18 gauge spinal needle.  Inject a small bleb of 

anesthetic over site.  Advance needle thru trochanteric notch or 

hit greater trochanter and slide needle off above it.  Position 

needle horizontally and angle cranially.  Penetrate 3-4 inches; A 

discernable give is felt when entering joint capsule. 

 

Joint size: 

30-40 ml 
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Radiography and 
Radiology of the horse 

thorax 
 

Carstens A 
Section Diagnostic Imaging, Department of 

Companion Animal Clinical Studies 
Faculty of Veterinary science, University of 

Pretoria. 
 

Thoracic radiography of the horse is an invaluable tool in 

detecting certain pathological conditions of the thorax of the 

horse. A portable X-ray machine can be used to take radiographs 

of most of the thorax of the adult horse and the entire thorax of 

the foal or small horse and pony.  

 

In the adult average sized horse four overlapping lateral views 

are used, namely the craniodorsal, caudodorsal, caudoventral and 

cranioventral views. In the foal or small horse one to two  lateral 

views are usually adequate and additional ventrodorsal views are 

made. Radiographs are placed on the viewing box with the cranial 

aspect facing to the left. 

 

On evaluation of the radiographs, one starts with ensuring that 

the quality of the radiograph is such that it is diagnostic. This is 

followed by a logical and sequential evaluation of organ systems 

to ensure no areas of the thorax are missed. The order of 

evaluation is not important so long as a system is followed. The 

extra-thoracic areas are evaluated such as the caudal neck, 

thoracic inlet, thoracic wall and skin, the diaphragm, the visible 
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abdomen and all skeletal structures such as the ribs, vertebrae 

and sternebrae. The digestive system, namely the oesophagus is 

evaluated. This is followed by looking at the respiratory system, 

namely the trachea, carina, bronchi and lungs. The cardiovascular 

system is evaluated, including the heart and all vascular 

structures such as the venae cava, aorta and  pulmonary arteries 

and veins. The pleura, pleural cavity, mediastinum and lymphoid 

structures finally are scrutinized. 

 

This paper will cover the evaluation of most types of equine 

thoracic pathology that is visible radiographically, including a 

synopsis of pulmonary patterns, such as interstitial, alveolar, 

bronchial and vascular patterns. 
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Surgical Diseases  
of the Hock 

 
 

Dean W. Richardson 
New Bolton Center 

University of Pennsylvania 
 

 
 
OCD: 

Osteochondrosis/Osteochondritis Dissecans (OCD) is the 

single most common indication for surgery in the hock.   In 

Thoroughbreds, Standardbreds and Warmbloods, the hock 

remains a major site of predilection for OCD and, because 

young horses are now radiographed much more routinely, the 

lesions are identified and treated on a more consistent basis.  

This has also meant that many (most) horses have OCD 

lesions removed in the absence of clinical evidence that the 

OCD is causing or will cause lameness.  Although it remains to 

be clearly proven, it is my opinion that surgical removal is 

usually beneficial because when we do scope older horses 

with OCD, they invariably have significant damage associated 

with the lesions.  Lameness and arthritis associated with OCD 

years after the lesions have been removed seem to be 

relatively rare even though we have been doing these 

surgeries for years.  Clinical experience has been that, if there 

is minimal effusion or rapid resolution of effusion following 

OCD removal, the long term results for soundness with hock 

OCD are quite good.  Although some clinicians believe that 

many simple hock OCD lesions do not require removal, each 
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year we see older horses with obvious clinical signs related to 

OCD lesions that were not removed.  

 

Clinical signs other than effusion are not that common in 

young horses although some horses will be lame and/or 

positive to flexion.  A full set (4 views) of each hock is 

recommended because lesions can occur in multiple locations 

and each location may be well defined on only one or two 

views.  

 

The distal intermediate ridge of the tibia (DIRT) is, by far, the 

most common site, followed by the medial malleolus and 

distal lateral trochlear ridge of the talus.   Medial trochlear 

ridge (MTR) lesions need to be considered cautiously because 

small, attached lesions at the distal extremity of the MTR may 

be completely trivial.   Slight depressions of the MTR are 

usually trivial and especially common in draft breeds and 

heavier  types of Warmbloods.   If nothing obvious is seen in 

a young horse with tarsocrural effusion, the clinician should 

make absolutely certain that the dorsoplantar view adequately 

silhouettes the medial malleolus.  Medial malleolar OCD is the 

most common missed lesion on radiographs.  

 

Arthroscopic removal of OCD lesions from the hock is usually 

rewarding.   Unless the effusion is very longstanding, removal 

of the fragments will usually result in resolution of the effusion 

and an excellent chance at long term soundness.  I prefer to 

do virtually all tarsal arthroscopy with the horse in dorsal 

recumbency.  I prefer to distend the joint with a needle placed 

in the plantar pouch because that allows pressure to be 
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maintained in the joint as you place your scope cannula.   The 

plantar pouch is quite large and any subcutaneous leakage 

associated with the distention will not interfere with the dorsal 

portals.  The “standard” scope portal is made axial (lateral) to 

the saphenous vein and medial to the peroneus tertius/tibialis 

cranialis.   The most common mistake is to insert the scope 

too far proximally; the portal should be made as far distally as 

possible in the palpably distended joint between these two 

structures.   If you put the scope too far proximally, it is very 

difficult to adequately evaluate the underside of the distal 

intermediate ridge.    The scope cannula should be inserted in 

a sharply medial direction to avoid injury to the medial 

trochlear ridge of the talus.  The first structure identified is the 

medial malleolus.   With the hock still extended, the scope 

runs down the abaxial then axial aspect of the medial 

trochlear ridge.  The hock is then flexed, allowing the scope to 

be passed over to the intermediate ridge/trochlear groove 

region.  The scope is then directed distally to examine the 

groove then the opening into the proximal intertarsal joint.  

Remember that the opening between the tarsocrural and PIT 

joints is often not patent in young horses and enlarges with 

age.   It is important to understand the anatomy of the PITJ 

because fragments from the TC joint often migrate distally to 

lodge in the PITJ pouches.  Not knowing to look in these 

pouches can truly frustrate a surgeon who is looking for what 

radiographically looks like a really easy fragment to grab.   

Continued examination of the dorsal pouch is made by passing 

through the triangular shaped space proximally bordered by 

the distal tibia, lateral trochlear ridge and dorsal tendons.   

The scope and cannula are used to help “lift” the tendons 
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away from the ridge to examine the articular surface of the 

LTR.  Finally, the much smaller dorsolateral pouch is 

examined.  

 

The instrument portals are made as dictated by the observed 

lesion(s) again keeping in mind that the most common error is 

also to make them too far proximal.   The plantar pouch is 

relatively easy to examine although sometimes a bit awkward 

with the horse in dorsal recumbency.  It is usually easiest to 

place the scope and instrument on opposite sides of the 

pouch. 

 

 

Specific tips concerning hock OCD’s: 

DIRT- Make the scope and instrument portals distally so that 

you are looking/reaching up and under the DIRT.  Be very 

careful to make your instrument portal lateral enough that the 

edge of the joint capsule indented by the tendons is not 

incised.  If you get into that fold, it becomes very difficult to 

get in and out of the portal. 

 

Medial malleolus: Both scope and instrument portals can be 

made abaxial (medial) to the saphenous vein.  It is much 

easier to have the instrument portal distal to the scope.   It is 

helpful to have small angled curettes to allow accurate 

debridement with minimal iatrogenic trauma.  These lesions 

are virtually always on the most axial aspect of the medial 

malleolus.  
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Lateral trochlear ridge:  Work with the hock in much more 

flexion than you use for the other lesions.  Some of these 

involve very large fragments.  Remove small ones first before 

you expand the incision to remove the large pieces.  

Otherwise it is difficult to maintain distension of the joint.  

 

Medial trochlear ridge: There are two types of lesions in this 

location-those in the tarsocrural side of the capsular 

attachments and those on the PITJ side.  The former are easy 

to identify and remove.  The latter can only be removed by 

blind grasping or careful section with an arthroscopic scalpel 

(or motorized tool) along the distal margin of the MTR to 

expose the fragment for a more elegant removal.  

 

Proximal intertarsal fragments: Free fragments arising from 

the DIRT or other locations often gravitate distally into the 

PITJ.  The dimensions of this joint are such that some 

fragments will be misdiagnosed as involving the distal 

intertarsal joints. There are blind pouches on the dorsolateral 

and dorsomedial aspects that may require switching the 

instrument and scope portals because the medial pouch can 

be entered only from the lateral side and vice versa.  In many 

cases, the fragments can be removed by blindly grasping 

where you anticipate they will be.   

 

Lateral Malleolus Fractures: 

OCD of the lateral malleolus of the tibia is extremely rare but 

fractures are quite common.  They are typically seen following 

falls (event horses, steeplechasers) or pasture accidents.   
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These are more challenging to remove arthroscopically than 

any hock OCD but attention to a few specific details can make 

it a rewarding surgery.  The most important anatomic 

consideration is to remember that the lateral malleolus is 

almost entirely covered with  ligament and the fractured 

fragment  is always difficult to see so the surgeon must be 

patient and take the time to dissect and expose the fragment.  

The scope portal should be made lateral to the LTR as distally 

as possible within the dorsolateral pouch.  That allows 

maximal separation of the scope and instrument portals, the 

latter being made more proximal, almost directly over the 

fragment.   One edge of the fragment is identified and a 

motorized resector is used to shave off the ligamentous 

attachments. (This is one of the few arthroscopic cases in 

horses that is made much easier with motorized equipment.)  

Care is taken to keep the shaver directly on the surface of the 

fragment.  Finally, a second instrument portal may be 

necessary in the plantar pouch to complete the dissection.  

Fortunately, the lateral collateral ligaments of the hock are 

complex and extensive so even large fragments can be 

removed without destabilizing the joint.   The prognosis 

following removal of lateral malleolar fragments is excellent.  

 

Slab Fractures of the central and third tarsal bones may be 

difficult to diagnose on radiographs but scintigraphy is a very 

sensitive means of identifying them.   Early diagnosis followed 

by rest can help prevent displacement  of incomplete 

fractures.  Complete fractures are usually treated with one or 

more lag screws but some of these fractures are comminuted 

and their configuration almost impossible to discern without 
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CT or MRI.  Screw fixation is made much easier with 

intraoperative fluoroscopy.  Most can be repaired with 3.5 mm 

screws.  

 

Sagittal fractures of the talus also can be difficult to diagnose 

on radiographs but readily identified with scintigraphy.  Most 

are treated conservatively but screw fixation is indicated in 

simple displaced fractures. 

 

Severe DJD of the distal intertarsal and tarsometarsal joints 

(bone spavin) should usually be managed with intra-articular 

medication but unresponsive horses may benefit from surgical 

arthrodesis (facilitated ankylosis).  There are three popular 

techniques: mono-iodoacetate (MIA injection),  surgical 

drilling and laser ‘ablation’.   

 

MIA has been extensively with success but its popularity has 

diminished in recent years.  If MIA is used, a preliminary 

positive contrast study is recommended to ascertain that the 

needle is in the correct joint space and, more importantly, that 

there is no communication with another synovial structure 

such as the proximal intertarsal joint.  The other disadvantage 

of MIA is that some horses are remarkably painful 

postinjection for several days.  This complication can usually 

be managed with epidural analgesia.  

 

The laser technique involves the insertion of a laser fiber (Nd-

YAG or diode) into the tarsometatarsal joint over the head of 

MT4.  A needle is placed on the opposite side of the joint to 

vent the steam.  There are excellent results reported with this 
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technique but our experience has not been as favorable.  A 

few horses have had complications associated with thermal 

injury to the skin and subcutaneous tissues.  Also, true bony 

fusion of treated joints has been inadequately documented.   

The rapid clinical improvement following the laser treatment 

may be related to thermal injury to synovial/capsular nerve 

endings. 

 

The traditional drilling technique in which small incisions are 

made dorsomedially over the distal intertarsal and 

tarsometatarsal joints remains a reasonable option.  A 4.5 or 

5.5 mm drill bit is directed across the joint under careful 

fluoroscopic or radiographic guidance.  Two additional drill 

paths are made dorsal and plantar to the first.  The most 

important detail in the procedure is the accuracy of the drill 

path; the drill bit should engage each bone about equally.  
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Standing Orthopaedic 
Surgery in Horses 

 
Dean W. Richardson 

New Bolton Center 
University of Pennsylvania 
 
 
 

 
There are numerous indications for performing orthopaedic 

procedures in standing, sedated horses.   The avoidance of 

general anesthesia has an inherent appeal to those of us who 

recognize that even the best anesthetized patients can 

develop problems secondary to the general anesthetic.  

Examples include violent recoveries with catastrophic injury,  

facial nerve paresis,  myopathy, neuropathy and postoperative 

pneumonia/ pleuropneumonia.  None are common but each 

can be a devastating complication for that uncommonly 

afflicted patient.  There is no question that the vast majority 

of orthopaedic surgeries cannot be accomplished well without 

a fully anesthetized patient but some procedures are simple 

enough and anatomically appropriate to perform in a standing 

patient.  The most commonly performed standing orthopaedic 

procedures in my hands include dorsal fetlock arthroscopy, 

screw fixation/osteostixis of dorsal cortical (“stress”) fractures 

of MC3 and implant removal.  Other indications include 

various desmotomies/tenotomies (fetlock annular ligament, 

DDF etc.),  
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Arthroscopy in the standing horse: 

Standing arthroscopic surgery may seem a bit ridiculous 

considering the delicacy and expense of the instruments.  

However, some arthroscopic surgical procedures are so rapidly 

performed that the amount of time spent inducing, positioning 

and recovering a horse from general anesthesia seems 

disproportionate. In addition, there is, even under the best of 

circumstances, an element of risk to the patient for general 

anesthesia both during the procedure and during recovery 

from anesthesia.  These risks include postoperative 

pneumonia and traumatic injuries during recovery, both of 

which may occur in young and healthy athletic horses.  It is 

important to emphasize, however, that these risks are still 

quite low and certainly don't demand an alternative approach 

to surgery.  An alternative such as a standing approach should 

not be done unless the procedure can be done equally well or 

if the alternative approach affords some other specific 

advantage. 

 

The best indication for standing arthroscopic surgery is the 

removal of chip fractures from the proximal dorsal aspect of 

the proximal phalanx, probably the single most common chip 

fracture in Thoroughbred racehorses.  The arthroscopic 

portals are straightforward, intra-articular dissection is minimal 

and the procedure can easily be done without manipulation of 

the joint.  In fact, the standing weightbearing posture of the 

horse actually makes the dorsal joint pouch more readily 

accessible.  
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It is imperative that the surgeon has an honest appraisal of 

his/her abilities as an arthroscopist.  If he/she cannot 

consistently complete a routine chip fracture removal in less 

than 10 minutes without a tourniquet, standing removal 

probably should not be attempted. This approach should not 

be attempted in the absence of a lightweight video setup. 

 

Local anesthesia for standing arthroscopy must be complete 

enough to insure the safety of the patient and the surgeon.  If 

possible, however, anesthesia should be minimal enough to 

preserve some sensation to the limb that might help minimize 

stumbling under the effects of the sedatives.  I believe that it 

is better if the horse can feel part of its distal limb so that the 

limb can be more easily and safely repositioned by the 

surgeon or assistants during the procedure.  I therefore prefer 

to do standing fetlock arthroscopy without a palmar/plantar 

ring block.  

 

Horses are not given antimicrobials either parenterally or 

locally.  All horses are given intravenous phenylbutazone (2.2 

mg/kg)at the time of surgery. 

 

Procedure: 

The horse should be carefully groomed or bathed to remove 

gross debris, bedding and hair.  Typically, the clipping, 

primary scrub and local anesthesia are performed under 

xylazine sedation (0.4-0.5 mg/kg IV.  The fetlock is tautly 

distended with intra-articular 2% mepivacaine.  This usually 

requires ~25 ml of anesthetic. The distention clearly outlines 
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the proximal margins of the joint.  A subcutaneous dorsal half 

ring block is then performed just proximal to the joint capsule 

to desensitize the skin. Using a 1 1/2 inch 22 gauge needle, 

this usually can be down with 2 "sticks".  This technique has 

the advantages of being technically very simple and rapid to 

perform, consistent in its effects and distends the joint pouch 

in preparation for placement of the arthroscope cannula.  

  

The horse is then moved to stocks and detomidine (1.5-2.2 

mg/100 kg IV) is administered immediately prior to surgery 

(usually about ~10 minutes after the xylazine was given).  It 

is highly preferable to operate with the horse restrained in 

stocks, and with its head controlled by an experienced 

handler.  If head ties are used, they should be easily 

releasable.  Final skin preparation is done while the surgeon 

scrubs.  

 

It is helpful to wear a long sterile gown so that the surgeon 

can kneel with the sterile gown on the sterile floor drape.  

Carpet layer's kneepads are strongly recommended for the 

surgeon's comfort.  Although we originally placed non-sterile 

body drapes on our patients, we now have further simplified 

the draping. I use a single paper drape spread out on the floor 

that is clamped to itself (NOT THE HORSE!) behind the 

pastern.  An adhesive transparent drape is then applied 

circumferentially proximal to the surgical site to drape off the 

carpus and distal antebrachium.  Finally, a plastic split sheet 

with adhesive edges is placed under the fetlock and the 

adhesive strips stuck to the palmar aspect of the limb and the 
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adhesive drape proximally.   The plastic drape is spread out 

on the floor surrounding the operated limb.  

  

Basic arthroscopic technique is no different from that used 

under general anesthesia.   The surgeon must work on his/her 

knees and pay close attention to asepsis due to the awkward 

position.  A powerful fluid delivery system is essential because 

hemorrhage can be a major problem with the horse standing. 

I prefer the nitrogen-powered disposable Arthro-Flo® system 

(Davol) without the regulator sold for human use. In the 

dorsal aspect of the fetlock, the scope portal is usually 

proximal so that the camera and scope can be comfortably 

directed distally to view the lesion. The sharp trocar is not 

used in the dorsal fetlock; I prefer to leave the fluids running 

at full pressure while a stab incision is made with a #11 blade.  

The dorsal fetlock is easy to examine with the horse bearing 

weight on the limb because that position maximizes the joint 

pouch.  If the palmar fetlock must be examined, an assistant 

can hold the limb up in palmar flexion but this is not 

recommended if anything more than a brief examination is 

anticipated.  Always check for skin anesthesia with a hemostat 

or towel clamp prior to making the skin incision; a tranquilized 

horse can move very quickly and create a disturbingly large 

incision when the scalpel is applied.  Instrument portals are 

made according to the location of the lesion(s).  It is nearly 

always feasible to debride medial and lateral dorsal proximal 

P1 fractures through a single instrument portal.  If both 

medial and lateral lesions are identified after placing the 

arthroscope, the instrument portal should be positioned more 
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axially so that the sagittal ridge isn’t in the way reaching 

across the joint. 

  

Although the most suitable indication for standing arthroscopic 

surgery is a simple proximal dorsal P1 chip fracture, simple 

chip fractures of the distal dorsolateral radius and proximal 

intermediate carpal bone can be readily removed in a standing 

horse. There is adequate space in the antebrachiocarpal joint 

to maneuver the scope and the instruments along the dorsal 

rim with the horse bearing weight.  The author has also done 

standing arthroscopic procedures on palmar 

metacarpophalangeal, middle carpal, tarsocrural, 

femoropatellar and distal interphalangeal joints.  It is 

improbable that standing arthroscopy will ever be the 

preferred technique for most procedures although it is 

practical and successful for certain indications.  

 

Elce, Y.A. and D.W. Richardson, Arthroscopic removal of 

dorsoproximal chip fractures of the proximal phalanx in 

standing horses. Veterinary Surgery., 2002. 31(3): p. 195-200 
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Removal of implants in standing horses:  

The key to removing screws, wires or plates with the horse 

standing is accurate localization of the implants.  In the 

standing horse, intraoperative radiography is cumbersome and 

time consuming so pre-operative planning is essential.  As 

discussed above, stainless steel skin staples placed aseptically 

after skin preparation but before the surgery begins are a very 

Positioning of 

the surgeon 

and horse (left) 

for removal of 

a typical 

proximal 

dorsomedial 
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useful means to localize the implant.  Radiographs should be 

taken in two planes to confirm the precise position of the 

screw head prior to making the incision.  Placing a "grid" of 

staples over the area will minimize the number of necessary 

radiographs.  The most important radiographic projection is 

the one most closely parallel with the screw;  this will indicate 

the true location of the screw head.   When the screw head is 

localized, the scalpel should be inserted directly towards it; 

any lateral dissection makes a "miss" more likely.  When the 

screw head is located,  the screw driver head can be inserted 

in most cases for easy removal.  If the screw driver head does 

not seat fully, the hexagonal head recess should be cleaned 

with the corner of a 3-4 mm osteotome or a 2 mm K-wire.  

Attempting to remove a screw with the screwdriver only 

partially inserted often leads to stripping of its head.  The 

surgeon should check his/her screwdriver to be sure it still has 

sharp edges.  This is a piece of equipment that will wear out 

and occasionally needs replacement.  All of the above 

precautions are particularly important with 3.5 mm screws 

because the heads are shallower and much more prone to be 

stripped.  The surgeon should also have osteotomes/chisels 

and a mallet available in case there is bone covering a portion 

of the screw head. Wires (i.e. transphyseal bridges) are 

generally easy to remove as long as the twist is parallel with 

the direction from which it is being pulled. If the operator is 

comfortable with the technology, ultrasonography can also be 

used intraoperatively to localize metal implants.  

 

The most common indication for standing removal of a bone 

plate is following repair of a medial condylar fracture in a 
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horse intended to return to athletic function.  The plates are 

usually placed on the dorsolateral to lateral aspect of the bone 

so that standing removal is facilitated.  Another fairly common 

indication is an infected metacarpophalangeal arthrodesis 

plate. For the medial condylar fractures, the plate is removed 

about 3 months following implantation. The horse should be 

walking at least 30 minutes twice daily for a month prior to 

removal. Sedation with detomidine is usually adequate. Local 

anesthesia with direct infiltration over the implant or by means 

of a regional nerve block is done and a short incision made 

over the proximal 2 cm of the plate.  The most proximal screw 

is partially removed.  A matching plate is placed on the skin 

and stab incisions made through its holes.  Each screw is 

backed out above the skin edge.  A battery-powered drill with 

the screwdriver attachment is quieter and easier to use in a 

standing horse.  After the screws are all counted, they are 

removed. (It is a very bad idea to try to remove the plate if 

one of the screws is still through it!) The plate is pried up at 

its proximal end, grasped with vise grips and extracted 

proximally.   

 

Surgical management of dorsal cortical fractures 

in Thoroughbred racehorses: 

One of the most common injuries that results in lost training 

and racing time in Thoroughbreds involves the dorsal cortex 

of the third metacarpal bone.  “Bucked shins” has been 

extensively (and variably) described in the lay and medical 

literature and every competent racehorse trainer looks for the 

clinical signs regularly in their young horses.  There is little 
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doubt that dorsal cortical injury in young Thoroughbreds is a 

result of some unknown product of the number and amplitude 

of loading cycles applied to their metacarpi.  It is also clear 

from clinical experience and published data that geometric 

changes of the metacarpi consequent to training and 

maturation will lead to bones with improved mechanical 

properties capable of withstanding the “normal” cyclic loading 

of a Thoroughbred racehorse.1-3   

 

Because such a large proportion of young racehorses “buck” 

their shins and normal adaptive responses of the bone 

eliminate the problem, there are and have been myriad 

treatments that have been used and largely successful.  Most 

horses with dorsal cortical metacarpal injury do not develop 

“true” fractures.  Those that do, however, become major 

economic problems because of the timing of the injury.  The 

typical history of a horse with a dorsal cortical fracture is that 

it had dorsal cortical problems in its 2 year old year and then 

was taken out of work for several months.  As a 3 year old, it 

is usually well into its training when it develops lameness, 

dorsal cortical pain, focal heat and swelling.  Radiographs then 

may reveal a radiolucent line within the dorsal cortex. The 

typical stress fracture of the dorsal cortex involves the mid-

distal, dorsolateral aspect of the left third metacarpal bone 

(Fig A).  The radiolucent line typical runs at about a 30-35o 

angle from the dorsal cortex in a proximopalmar direction but 

many variations occur including fractures extending 

distopalmarly and “complete” saucer fractures curving back 

towards the dorsal cortex.  Most fractures do not extend 

completely to the endosteal surface of the dorsal cortex.  
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Surgical treatment of dorsal cortical stress fractures is not 

always indicated.   Stress fractures that involve the distal or 

proximal ends of the bone typically develop much more callus 

than the “indolent” fractures of the middle of the bone.  Very 

distinct fractures that traverse the entire cortex also tend to 

develop a more successful healing response and may not 

benefit much from surgery.  The optimal candidate for surgical 

treatment is a 3 year old with an obvious dorsal oblique crack 

that has minimal healing response and is causing distinct 

clinical signs. (Figure 1)  Some horses with stress fractures 

will heal with alterations in training but it is extremely difficult 

to predict which ones will do so. 

 

There are two basic surgical options: osteostixis alone or 

screw fixation (usually with osteostixis).  Although osteostixis 

alone can lead to healing4, it has been my impression (and 

that of others5) that a combination of screw fixation and 

osteostixis is the most reliable surgical treatment. Because 

these are not unstable fractures, the placement of a screw 

probably does not induce healing by affording stability.  It is 

more likely that the drilling, insertion and continued presence 

of the screw stimulates a non-specific healing response 

possibly associated with what is termed a regional 

acceleratory phenomenon6,7 It may be that the improved 

results are due to the necessity of a second surgery to remove 

the screw; the screw removal presumably stimulates the bone 

anew.  
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Technique: 

The surgery can be performed under general anesthesia or 

local anesthesia and sedation.  I prefer the latter but it should 

be emphasized that the risk of anesthetic recovery following 

this surgery is extremely low.  The horse is given a relatively 

low dose of xylazine (150-250 mg IV) and the metacarpus is 

clipped and aseptically prepared.  The region is blocked with a 

2 point block;  5-6 ml 2% mepivacaine is injected through a 

1/2 inch 25 g needle inserted to its hub about 1.5 cm distal to 

the distal margin of the accessory carpal bone.  Another 

similar volume is injected over the medial palmar nerve a few 

cm distal to the carpometacarpal joint.  

 

Draping is simplest with a transparent adhesive drape.  I 

prefer to cut the drape in half and wrap it proximal and distal 

to the prepared area.  A single drape sheet can be used to 

cover the floor below the site, towel clamping it to the plastic 

(or to the skin).  In most cases, the fracture can be located by 

palpation.  The “bump” that can be felt is usually at the distal 

end of the fracture in a typically configured fracture so the 

incision should be centered proximal to it.  If there is no 

palpable sign of the fracture, skin staples can be applied and 

radiographs taken.  The common fracture is dorsolateral so a 

3 cm incision is made between the extensor tendons directly 

down to the bone.  No lateral dissection is desirable.  The 

periosteum is elevated and a sharp Weitlaner retractor used to 

maintain exposure.  A 2.5 mm hole is drilled completely 

through the dorsal cortex approximately perpendicular to the 

fracture line. I prefer a light battery operated drill because 

they are much quieter and less cumbersome in a standing 
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horse. Battery powered drills can be gas sterilized and the 

battery covered with sterile tape strips or sterile plastic bags. 

 

After the first hole is made, a 2 mm pin is placed in the hole 

and a radiograph taken. (Fig B)  If the hole was accurately 

placed, the hole is countersunk slightly, measured and tapped.  

A 22-24 mm long 3.5 mm cortical screw is inserted and 

tightened.  Countersinking should be minimal (just enough to 

avoid bending the screw head); removal is much more difficult 

if the screw head is buried in the bone.   If the pin is not in 

the right location, an appropriate adjustment is made and the 

screw hole correctly drilled. After the screw is placed, 

additional 2.5 mm holes are drilled around it for additional 

non-specific stimulation of the region.  Usually, a total of 5-7 

holes are drilled, spaced at least 1 cm apart. (Fig C) 

  

There are a number of specific cautions with this surgery.  

First, is to remember that the bone is dense and the cortex is 

thick.  The drilling should be done cautiously with abundant 

irrigation and very frequent cleaning of the drill bit.  The 

smaller the bit, the more frequently it should be cleaned.  The 

surgeon should probably remove and clean a 2.5 mm bit at 

least 3-4 times while drilling across the dorsal cortex of the 

metacarpus.  This helps minimize a natural tendency to push 

too hard and the latter leads to breakage of drill bits or taps, 

both of which are major complications of this procedure.  It is 

very difficult to convince an owner or trainer that a broken 

piece of metal in the dorsal cannon bone of their horse is not 

a big deal.  Another caution is to remember that the hex head 

of the 3.5 mm screw is relatively shallow so be certain that 
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the screwdriver is fully inserted before tightening (or 

removing) in order to minimize stripping of the hex.  In the 

standing horse, it is important to have adequate sedation and 

complete anesthesia.  Try to keep a hand or arm on the 

horse’s distal limb as you are drilling; this will often allow you 

to predict a movement that might otherwise result in a broken 

instrument.  Finally, warn the owner/trainer that a fairly 

unsightly firm swelling is likely to develop at the surgery site.  

  

The incision is closed in 2 layers and a padded bandage 

maintained for at least 3 weeks.   The horse is hand walked 

for one month then begins daily turnout in a small paddock.   

In 65-75 days, the horse is returned for screw removal.  I 

remove the screw at this time even if the fracture has not 

healed radiographically.  The removal surgery is very 

straightforward if the screw head is readily palpable.  Many 

horses, however, have enough fibrous tissue that the exact 

location of the screw head is difficult to determine by 

palpation.  If so, surgically prepare the area and place a grid 

of skin staples over the area (Fig D). A radiograph roughly 

parallel with the screw is taken and an accurate idea of where 

to make a 1 cm incision can be determined.  
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 A regional nerve block is not necessary.  Usually, sedation 

and local infiltration of the dorsal cortex is sufficient.  It is 

important to get the screwdriver fully inserted in the head of 

the screw before trying to remove it.  Otherwise, the shallow 

hex can be stripped.  (Old, worn-out screw drivers also will 

have a tendency to strip 3.5 mm screw heads.  Screw drivers 

are one piece of Synthes equipment that do NOT last forever.)  

Have a pair of sterile vise grips ready for such “emergencies”. 

After the screw is removed, the horse goes back to walking 

and turnout for another 60 days then radiographs taken.  If 

they look good, the horse is returned to regular training.  The 

fracture and the osteostixis holes do not have to be 

completely healed.   If the fracture line is still very distinct, an 

additional month is given before returning to regular exercise.  

  

A C  
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An extremely popular technique for treating dorsal cortical 

fractures of all types is shock wave therapy.  This has been 

used alone or in combination with different surgical 

procedures, including osteostixis alone.  There is considerable 

anecdotal enthusiasm for the modality but data are still 

lacking.  In fairness, it should also be emphasized that 

controlled studies of all treatments of stress fractures 

(including that described) are not available.  A retrospective 

study by Dallap et al looking at the screw/osteostixis 

technique reported a very high success rate with virtually no 

complications.5   
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Surgical Diseases  
of the Stifle 

 
Dean W. Richardson 

New Bolton Center 
University of Pennsylvania 

 

Osteochondrosis / Osteochondritis Dissecans 

Osteochondrosis of the stifle is most commonly recognized in late 

weanlings and yearlings (8-18 months).  The most common 

clinical sign is a femoropatellar joint effusion although medial 

femorotibial effusions can also be recognized.  Lameness is 

variable and may manifest itself as a “hopping” gait in both 

hindlimbs.  Medial femoral condyle lesions characteristically cause 

more obvious lameness and less obvious effusions than lateral 

trochlear ridge lesions.  In more severe cases, pelvic and thigh 

muscle atrophy may be noticed.    

 

Radiographs of the stifle should include at least the lateral-medial 

and caudal-cranial projections.  For good quality images of the 

latter, a large X-ray unit is highly desirable. For subtle lateral 

trochlear ridge and medial femoral condyle lesions, the 

caudolateral-craniomedial oblique projection is useful.  Proximal 

to distal tangential views of the patella and patellar groove are 

occasionally helpful.  In all cases where OCD is confirmed in one 

stifle, radiographs should be taken of the opposite stifle; 

approximately 50% of stifle OCD’s are bilateral.  This percentage 

probably would be even higher if radiographically unapparent, but 

arthroscopically evident, lesions were included.  
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The lateral trochlear ridge at the level of the distal tip of the 

patella is, by far, the most commonly affected location in the 

stifle.  The patella is also frequently affected but much more 

difficult to evaluate radiographically.  Medial trochlear ridge 

lesions tend to occur more distally on the ridge.  

 

Treatment options changed dramatically with the advent of 

routine arthroscopy.  Surgical treatment via a femoropatellar 

arthrotomy involved far too much morbidity to be a desirable 

option but arthroscopy of the stifle affords excellent surgical 

debridement and minimal complications.   Although 

conservative treatment consisting primarily of restricted 

exercise has been reported to be successful, there is probably 

more general opinion that arthroscopic treatment at a young 

age is the preferred option for athletic horses.  Not every 

radiographically demonstrable defect in the distal femur 

should be treated surgically, especially in very young horses.  

Some lesions will heal spontaneously and some will become 

better defined over time and make surgical decisions about 

debridement easier.  The decision to perform surgery should 

be based on clinical signs of effusion and lameness as well as 

practical/economic considerations. In selected cases with 

lameness, effusion and unmineralized flaps, internal fixation 

with absorbable pins can be successful.  

 

Arthroscopic technique for lateral trochlear ridge OCD:  The 

horse should be positioned in dorsal recumbency if at all 

possible.  This allows manipulation of the limb and access to 

all sides of the joint and decreases hemorrhage.  The 

femoropatellar joint is one of the easiest to penetrate cleanly 
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with the arthroscopic cannula and trocar so distention of the 

joint is unnecessary.  The scope portal is made approximately 

midway between the proximal cranial tibia and the distal 

extremity of the patella.  The scope portal can be medial or 

lateral to the lateral patellar ligament but a more complete 

evaluation of the joint is possible with the portal positioned 

between the middle and lateral patellar ligaments.   A #11 

blade is used to make a 6 mm skin incision.  The cannula with 

sharp trocar inserted is used to penetrate the superficial 

fascia; this “pop” is quite superficial and done with little force.  

The conical (blunt) obturator is then placed in the cannula and 

it is directed proximally and laterally into the joint.  It is 

relatively easy to penetrate the joint and position the cannula 

on the lateral side of the lateral trochlear ridge.  The fluids are 

then attached and used to distend the joint.  No effort should 

be made to maneuver the scope until the joint is distended.  

After the joint is fully examined, the instrument portal is made 

on the lateral aspect of the joint at the level of the lesion.  It 

is advisable to place a needle in the joint to check positioning 

prior making the portal.  It is particularly important not to 

make the portal too far caudal because that makes 

debridement of the lesion more difficult.  Placing the 

instrument portal too cranial makes debridement of the patella 

impossible.  The trochlear ridge OCD lesion is usually grasped 

and removed with Ferris Smith rongeurs or similar instrument.  

The osteochondral fragments are often quite flexible and very 

large pieces can be removed through the instrument portal.  It 

is not a good idea to break up the fragments excessively 

because removal of small loose fragments floating up in the 

suprapatellar pouch can be quite time consuming.  Motorized 
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instrumentation (arthroburrs) can be used on large lesions 

and are particularly useful in less accessible locations like the 

patella.  Some surgeons also use a motorized resector to 

remove synovial lining near the instrument portal to enhance 

visibility.  It is important to remove all cartilage that is loose 

and unattached to the subchondral bone.  It is equally 

important not to remove any normal cartilage or to 

aggressively debride cartilage that may have some clefts in 

the surface but is still firmly attached to the underlying bone. 

Such an appearance is quite common in the trochlear groove.  

Partial thickness defects also should not usually be disturbed 

unless they are grossly fibrillated.  Margins of the defect are 

cut perpendicularly with a curette.  The joint must be 

extensively lavaged and special attention paid to the 

suprapatellar pouch.  Fragments in the suprapatellar pouch 

can be removed with long rongeurs and/or an extra long 

cannula.  The portals are closed with one or two 

monofilament sutures.  The skin is dried carefully and sterile 

gauze placed over the incisions.  Elastic adhesive tape is 

placed directly on the skin and the adhesive melted with 

ether.   This bandage will typically remain secure throughout 

recovery from anesthesia and often through the time of suture 

removal. 

 

Medial trochlear ridge lesions can be approached with the 

same scope portal or one placed between the middle and 

medial patellar ligaments.  Debridement of medial trochlear 

ridge lesions is easiest with an instrument portal medial to the 

ridge.  
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Patellar OCD may require a couple of different portals because 

of the concavity of the patella’s articular surface although 

debridement of associated large OCD lesions of the trochlear 

ridge allows easier access.  

 

Postoperative care of trochlear ridge OCD lesions depends on 

the age of the patient and the severity of the lesion. Typically, 

a yearling is given 2 -3 weeks of stall rest followed by 4-6 

weeks of hand walking.  After that, paddock exercise is 

begun.  Most horses receive a minimum of 3 months rest 

before returning to regular exercise.  Because this surgery is 

usually done in young horses, most receive much longer (6+ 

months) before returning to work.  Horses with an effusion 

persisting beyond 3 weeks receive intra-articular sodium 

hyaluronate.  Most horses are also given a course of 

intramuscular polysulfated glycosaminoglycan 

(Adequan®)[500 mg IM once every 5 days for 30 days]. 

 

Subchondral cysts of the stifle usually involve the central, 

weight-bearing surface of the medial femoral condyle 

although subchondral cysts are also seen in the lateral condyle 

and proximal tibia.  Because a medial femorotibial joint 

effusion is much less obvious than one in the femoropatellar 

joint, cysts are usually only diagnosed after the horse has 

developed signs of lameness.  The horses are often described 

as “stiff” or “hopping”.  It is not uncommon to make this 

diagnosis in 2 year old racehorses a few months into their 

training.  Diagnosis involves clinical signs, medial femorotibial 

intra-articular anesthesia, scintigraphy and confirmation by 

well exposed caudal-cranial radiographs.   
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Treatment of medial femoral condylar subchondral cysts is 

less successful on average than treatment of trochlear ridge 

lesions.  Conservative treatment involving a period of rest until 

clinical signs lessen followed by progressive exercise with or 

without intra-articular sodium hyaluronate (+/- 

corticosteroids) does result in improvement in 30-50% of 

affected horses although the time out of work is often 

prolonged and the horses may not reach their athletic 

potential.  Most clinicians have opted for surgical debridement 

of medial femoral subchondral cysts in recent years although 

the prognosis still remains somewhat guarded and the best 

means of surgical treatment is still not unequivocally 

established.  

 

The surgical approach should be arthroscopic with the horse 

in dorsal recumbency.  The stifle is placed in 90o -100o of 

flexion and the depression about 2-3 cm proximal to the tibia 

between the middle and lateral patellar ligaments is palpated.  

A 6 mm skin incision is made with a #11 blade and the 

cannula with sharp trocar directed caudomedially at about a 

30 o angle until a single “pop” is felt as it penetrates the 

superficial fascia and joint capsule.  The conical (blunt) 

obturator is then placed and the cannula firmly pushed to 

penetrate the septum dividing the medial and lateral 

femorotibial joints.  As soon as the septum is penetrated, the 

tip of the cannula is palpably up against the medial femoral 

condyle; often the defect in the joint surface can be palpated 

before the scope is even put in the cannula to see it.  After 

the joint is distended and examined, one or more needles are 
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placed to select a site for the instrument portal.  The portal 

should be directly in front of the opening of the cyst so that 

instruments can be placed straight into it.  The infolded 

cartilage at the edges of the defect are separated and 

removed.  The gelatinous material in the interior of the cyst is 

then removed and a curette or motorized abrader is used to 

trim the margins of the defect and the interior of the cyst.  

Care should be taken never to remove more tissue than is 

necessary.  It is not desirable to drill the depths of the cyst 

unless it is an old (>6-7 years old) horse with very sclerotic 

margins to the cyst. At this time, we do not pack the defect 

with cancellous graft or an osteochondral graft because the 

results have not been consistently superior.  This is a location 

that successful joint resurfacing techniques would be useful.  

The joint is vigorously lavaged and the portals closed 

routinely.  As above, an elastic adhesive bandage is placed to 

keep the wound clean postoperatively. 

 

Although simple debridement remains the most common (and 

successful) technique for the treatment of medial femoral 

condylar cysts in young horses, the results in older horses 

with subchondral cysts are poor enough that cell-based 

grafting combined with natural (fibrin) or synthetic matrices 

may be preferable.  

  

Postoperatively, these horses are often more uncomfortable 

than other arthroscopic surgery patients so they are kept on 

phenylbutazone for 5-7 days.  Horses are usually stall rested 

with light hand walking only for at least 6 weeks.  Most horses 

receive a minimum of 4-6 months convalescence and many 
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take over a year to fully improve.  Radiographs are taken at 3-

4 month intervals. Although it is encouraging to see the cyst 

radiographically “fill-in”, horses can improve clinically without 

radiographic healing of the cyst.  Some cysts will continue to 

enlarge; I consider this to be a poor prognostic sign.  These 

cases are routinely given sodium hyaluronate 2-3 weeks after 

surgery and given a course of IM Adequan®.  

  

Prognosis for stifle OCD depends on the size and location of 

the lesion(s) as well as the age of the horse.  In yearling 

racehorses, nearly 70% will achieve satisfactory function.  

Large lesions that are associated with large effusions and 

overt lameness have a less favorable prognosis.  Older horses 

with subchondral cysts have a distinctly poorer outcome in my 

experience. 

 

Stifle lameness in radiographically normal horses is a 

frustrating problem that encompasses a number of possible 

lesions but the most findings with diagnostic arthroscopy are 

degenerative changes of the medial condylar articular 

cartilage, meniscal tears and occult cartilage flaps and 

fragments.   

 

Meniscal injuries in horses are not common compared to dogs 

and humans but are seen in mature athletic horses.  Many 

tears, especially large ones, can be diagnosed with a good 

ultrasonographic examination but arthroscopy remains the 

gold standard for diagnosis.  Currently, MRI machines are not 

capable of imaging the stifle of an adult horse because of 

problems with positioning in the machines.  Currently, the 
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treatment of meniscal tears is debridement of the flap 

followed by an extended convalescence.   Horses can take up 

to 18 months to maximally improve following partial 

meniscectomy.  

 

Primary cartilage disease of the medial femoral condyle is a 

major cause of lameness in middle-aged to older show horses. 

Radiographs are usually normal although some may have 

slight loss of joint space.  The cartilage is most commonly 

“cobblestoned” in appearance with multiple deep clefts that 

extend through the thickness of the cartilage. The 

subchondral bone is usually intact but the overall integrity of 

the cartilage is lost.   I don’t know how to treat these if the 

area of diseased cartilage is large but focal lesions can be 

debrided to make a full-thickness defect followed by 

“micropicking” or “microfracture” of the subchondral plate. 

 

Management of Patellar Problems in Horses 

Upward fixation (”locking”) of the patella should usually be a 

non-surgical problem because the majority of horses can be 

successfully managed without surgery.  Increased 

exercise/improved conditioning will resolve the problem is 

most horses intended for athletic use.  Traditional medial 

patellar desmotomy quickly resolves the locking problem but 

the adverse effects of altering patellar tracking with this 

surgery are not trivial in some individuals.  Fragmentation of 

the distal patella with effusion and lameness may require 

arthroscopic surgery and considerable loss of training time.  

An alternative technique of ligament splitting has been 



 

 170

proposed and may yet prove to be a superior surgical 

approach.  

 

Medial patellar desmotomy is done most easily (and with most 

justification) when the patella is actively locked.  After 

sedation and aseptic preparation, 2% mepivacaine is 

infiltrated into the skin, subQ and deeper tissues directly over 

the medial patellar ligament.   A 15 mm incision is centered 

over the ligament about 2-3 cm proximal to its tibial insertion.  

A curved Kelly or similar instrument helps isolate the ligament, 

which is transected with a curved, blunt-ended bistoury.  In 

the locked horse, effective transection is dramatic with 

immediate release of the patella.  The skin is closed with a 

couple of simple sutures.  The major surgical complication is 

cutting beyond the margins of the ligament.  If the surgeon 

becomes a bit too aggressive, the insertion of the sartorius 

can be inadvertently cut and that can lead to swelling and a 

prolonged convalescence (although little long-term injury). 

 

Patellar fractures occur primarily as a result of single traumatic 

events, the most common of which is a horse striking the 

stifle on a fixed object as it jumps (or, more properly fails to 

jump) a fixed obstacle.  Hence, 3-day event horses are over-

represented.  The most common configuration by far is a 

fracture involving the proximal medial aspect of the bone but 

a variety of fractures occur, especially after the less typical 

forms of trauma.  

 

Diagnosis of lameness referable to the stifle is not difficult 

with these fractures because they often have a history of 
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direct trauma and there is always significant effusion.  Most 

horses stand with the stifle flexed.  There is rarely crepitus but 

often pain with direct palpation and manipulation of the 

patella.  

 

Unfortunately,  “routine” lateromedial and caudocranial 

radiographic projections do not always clearly reveal the 

fracture, especially if there is an inadequate index of 

suspicion.   Oblique and flexed proximocranial-distocranial  

(”skyline”) projection should always be a routine view in a 

horse with a known history of direct stifle trauma. (Figures 

1,2)  Most horses with the fracture will allow positioning for 

the skyline projection following adequate sedation.  The key 

to positioning is to use the flexed hock to externally rotate the 

limb as much as possible.  This makes it easier to properly 

position the tube and the cassette.   The stifle should not be 

excessively flexed because it will slide the patella too far 

proximally.    

 

Patellar Fragment removal: 

Obviously, arthroscopic technique is the current standard 

technique although many fragments are so large that removal 

may involve a large enough “portal” that the latter will need to 

have deep sutures placed, making it an arthrotomy.   The 

horse should be positioned in dorsal recumbency with the 

limbs extended.  It is not necessary to distend the 

femoropatellar joint prior to entering it with the arthroscope 

cannula.  The portal is usually made between the lateral and 

middle patellar ligaments about 1/3 of the distance between 
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the distal tip of the patella and the palpable most proximal 

tibia.  A 6 mm skin incision is made and then the cannula with 

sharp trocar used to gently puncture the very thin cranial 

fascia/joint capsule.  The conical obturator is then place and 

firmly positioned in the joint.  The fluids are attached and 

allowed to distend the joint completely before any effort is 

made to maneuver the scope.  As the joint is distended, the 

patella floats up laterally and allows the scope to be placed 

into the suprapatellar pouch.  Typically, multiple fragments of 

the major fracture are found swirling in the suprapatellar 

pouch.  The proximal medial patella is readily visible. A 3.5 

inch 18 g spinal needle is used to help define an acceptable 

instrument portal in the suprapatellar region.  Once the needle 

is visible within the joint, a scalpel with #11 blade is slid down 

next to it until it too is visible.  The incision is several 

centimeters deep, often half the length of the handle in a 

large horse.  In my opinion, this is one of the very few 

indications for the use of an aggressive motorized arthroscopic 

cutting instrument.  I use a 5.5 mm full radius resector to 

remove the soft tissue attachment to the fragment.  The 

instrument can be palpably and visually guided along the 

abaxial rim of the fragment until the latter can be mobilized.  

In large fragments, a medial scope portal between the middle 

and medial patellar ligaments and a second instrument portal 

along the more distal aspect of the fragment are made and 

the detachment of the fragment continued.  After the 

fragment is well enough defined, a decision is made whether 

it can be removed intact or cut in pieces for removal.  The 

former requires a mini-arthrotomy that should be sutured 

closed.  The latter can be done with more traditional 
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arthroscopic technique but has the disadvantage of creating 

more loosely floating fragments that will have to be tracked 

down.  Cutting the fragment is done with an appropriate sized 

osteotome (usually 6-12 mm) and a mallet.  It is important to 

verify the positioning of the osteotome arthroscopically before 

it is struck.  The blow should be directed away from intact, 

healthy joint surfaces.  Large-jawed Ferris-Smith rongeurs are 

useful because of the very large fragment size. After the 

major fragments are removed, the entire joint should be 

scrupulously examined for loose pieces.  The suprapatellar 

recess may be flushed/”vacuumed” with a long, large bore 

cannula.  

  

The practical limit for the size of a fragment suitable for 

removal is not known but it is apparent that remarkably large 

pieces can be removed from this location without destabilizing 

the stifle joint.   The prognosis in general for horses with 

proximal patellar fragments is surprisingly good.  The 

published retrospectives 1,2 and our own experience suggest 

that >80% of treated horses will return to successful athletic 

activity.   It is important to emphasize that conservatively 

treated horses also may return to satisfactory function but 

there is less information available.      Arthroscopic treatment 

has the distinct advantage of allowing the retrieval of loose 

fragments within the joint and providing a more predictable 

time course for return to function.     

                                      

Distal patellar fragments have been primarily reported as a 

consequence of medial patellar desmotomy3 but I have also 

seen horse develop fragments without this surgery.   At least 
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one had intermittent upward fixation of the patella suggesting 

that any abnormality of patellar tracking may cause some 

fractures to occur here.  OCD lesions can also rarely be 

present on the distal patella.  

 

The surgical removal of distal patellar fragments is easier than 

proximal fragments.  The only change in technique is that the 

scope portal should be placed in the distal third of the gap 

between the tip of the patella and the proximal tibia.  Horses 

with distal patellar fragments also have a favorable prognosis 

unless there is significant degenerative joint disease evident at 

the time of surgery.  

 

Internal fixation of patellar fractures is relatively uncommon.   

Fractures can occur in either transverse or sagittal/parasagittal 

planes.  The former are quite rare in horses and should be 

treated with a tension band technique combine with lag 

screws for interfragmentary reduction.4   Sagittal/parasagittal 

fractures are treated with lag screws.  In adults, 5.5 mm 

screws are used for their strength.  Any internal fixation of the 

patella requires either direct exposure through an aggressive 

surgical approach or extensive intraoperative imaging. 

Although arthrotomies exposing the patella are easily done 

with few complications in miniature horses, such incisions are 

risky in “real” horses.  

 

Patellar Luxation: 

The most common equine patients with luxated patellae are 

miniature horses so the methods of treatment and the success 
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of that treatment might appear to be similar to dogs.  

Although medial luxations have been reported5, most are 

lateral. However, the congenital luxating patella of the 

miniature horse must not be considered equivalent to two 

other conditions in horses that result in luxating patellae.   

Some young foals suffer traumatic tearing of the muscles and 

tendinous/aponeurotic attachments to the medial side of the 

patella.  If these foals have lax or torn medial femoropatellar 

ligaments lateral luxations can occur.  These are typically 

different than the congenital form because they are more 

painful and the foals have more diffuse swelling of the stifle 

region.   The importance of recognizing the difference is that 

surgical repair by lateral release and medial imbrication is 

much more difficult because the medial tissues will not 

support sutures.   Also, some older foals, yearlings and even 

two year olds with severely dysplastic lateral trochlear ridges 

can laterally luxate their patellae.  Such cases also are not 

good candidates for “simple” repair techniques.  

 

For congenital luxated patellae, I prefer to use a combination 

of lateral fascial release and medial imbrication with or 

without recession sulcoplasty.  The latter is used only in those 

cases with obviously flattened distal femoral trochlea.  It 

should be kept in mind that the depth of the trochlear groove 

increases with age so one should not expect a juvenile distal 

femur to have the same shape as an adult.  The recession 

sulcoplasty is really only necessary in those cases where there 

isn’t enough of a depression to “track” the patella.   
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Technique:  A slightly curved incision over the craniomedial 

aspect of the stifle is made that extends from the distal 

metaphysis to the proximal tibia.  The center of the incision is 

over the axial margin of the medial trochlear ridge.  The deep 

incision is made by a scalpel stab into the femoropatellar joint.  

Mayo scissor are then inserted and a single layer cut made 

with the scissors proximally and distally to complete the 

arthrotomy.  The incision transects the medial femoropatellar 

ligament.  A towel clamp (or similar instrument) is used to 

grasp the patella with its attached fascia and the bone is 

pulled medially as far as possible.  The lateral skin is then 

pulled laterally as far as possible to expose the lateral patellar 

attachments.  A fresh scalpel then transects all of the lateral 

attachments including the lateral femoropatellar ligament.  

This is done carefully with the patella pulled medially so that it 

is evident when the release is complete.    Although it isn’t 

always possible, in most horses the lateral attachments can be 

separated without cutting through the synovial lining on the 

lateral side.  This seems to help minimize postoperative 

incisional swelling.  After the lateral release is complete, the 

medial fascia is imbricated with interrupted Mayo-overlap 

sutures of #2 polyester or similar strength material.  The 

caudal tissue is overlapped on top of the more cranial tissues.   

It is easiest to preplace 6-10 sutures (depending on size), 

tagging each with a hemostat. After all are placed, the mass 

of sutures and forceps are all pulled together to overlap the 

fascia.  Each is tied tightly.  Subcutaneous tissues and skin are 

closed according to the surgeon’s preference. A padded 

bandage restricting hock flexion is used for recovery but then 

removed after the patient stands.      An adhesive bandage is 
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used to keep a clean covering on the incision.   Postoperative 

exercise should be limited for at least 6 weeks.  

 

If a recession wedge sulcoplasty appears to be necessary, a 

broad (~25mm) thin bladed chisel or osteotome is used to cut 

a wedge over the entire length of the trochlear groove.  The 

wedge is approximately three times as long as its width and 

about 15-18 mm deep.  If possible, it is left “hinged’ at its 

proximal margins.  The osteotome is then used to gradually 

remove more bone from the parent portion until the replaced 

wedge sits in an acceptably recessed position.  Finger 

pressure is all that is required to make the wedge sit securely.  

The thickness of the articular cartilage here is such that bone 

is often not even exposed.  A scalpel can be used to even up 

the axial edges of the trochlea.   

 

Prognosis is generally excellent in foals and especially good in 

miniatures.  As emphasized above, however, traumatic 

luxations or those associated with dysplastic femoral trochlea 

have a much less favorable prognosis.  

 

Other stifle injuries include avulsions of the cranial cruciate 

ligament or cranial meniscal ligaments, avulsion of the origin 

of the long digital extensor/peroneus tertius, cystic lesions 

elsewhere in the stifle (proximal tibia and lateral condyle) and 

fragments in the caudal femorotibial joint pouches. 

 

Articular fragments of the cranial tibial spine almost never are 

associated with loss of cranial cruciate ligament function.  

Most actually are more likely attached to some fibers of the 
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cranial medial meniscal ligament.  The prognosis following 

removal is quite good and the surgery is not difficult as long 

as you know the anatomy.  The fragments will be completely 

covered by the synovial tissue forming the median septum 

between the two femorotibial joints.  These should not be 

confused with the more common non-articular fragments of 

the proximal tibial crest.  The latter can be treated with rest 

alone with excellent success.  

 

The LDE avulsions are seen in foals and weanlings.  Clinical 

signs are essentially pathognomonic with swelling of the 

lateral femorotibial joint and classic signs of peroneus tertius 

(extension of the hock along with flexion of the stifle).  

Radiography and ultrasonography are straightforward.  

 

Caudal femorotibial fragments can arise by avulsion of 

ligamentous attachments or by direct articular trauma.  The 

medial caudal pouch is easier to work in arthroscopically than 

the lateral pouch but both are difficult.  Motorized 

instrumentation and a familiarity with the anatomy are 

essential.  

 

Lateral condylar subchondral cysts and proximal tibial cysts 

are debrided with arthroscopic or extra-articular approaches 

depending on their location.  The prognosis appears to vary 

according to size and location with proximal tibial lesions 

being particularly difficult.  
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Optimum Time For 
Vaccination Of Foals 

Against African Horse 
Sickness 

 

LJI Crow1, DE Mullins2  and T Gerdes3  
 

Introduction 

An investigation into the duration of the maternally derived 

antibodies for African horse sickness (AHS) in foals and the effect 

of the age of the foal at first vaccination on the reaction to the 

vaccination was undertaken. 

 

Immunoglobulin synthesis in the young animal may be inhibited 

by the presence of antibodies from the mare (passive immunity), 

thus preventing a successful vaccination reaction if the foal is 

vaccinated at too young an age (Tizard, 2000). However, it is 

equally important that the foal is vaccinated as early as possible 

so that there is no period of time when the foal is not protected.   

 

Liu et al. (1985) found African horse sickness virus (AHSV) 

maternal antibodies present until foals are approximately seven 

months old. However, Blackburn and Swanepoel (1998) found 

that antibodies to some serotypes disappear by two to four 

months after birth. Field observations seem to confirm that 
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African horse sickness (AHS) antibodies reach very low levels in 

foals before six months of age (Gerdes and Mullins, 1999, pers. 

comm.). 

 

The objectives of this trial were to determine when, after 

parturition, the maternal immunity to AHSV has decreased to a 

low enough level to allow the first vaccinations for AHS to be 

given to the foals, and to determine the effect of repeated 

vaccinations on AHSV antibody levels in young horses, taking into 

account the age at which they were first vaccinated. Other factors 

which affect AHSV antibody levels in foals and which were studied 

in this work are the mare’s antibody level on the day of foaling 

and the time period between the mare being vaccinated and the 

foal being born. 

 

Materials and Methods 

All the foals born on the Camargue stud farm in the KwaZulu-

Natal Midlands in 2000 were sampled at birth, 12 to 24 hours 

after birth and monthly thereafter until two months after their 

second set of AHS vaccinations, at approximately one year old.  

Each set of vaccinations consisted of both halves of the 

combination (AHS 1 and AHS 2). A sample of blood was taken 

aseptically by jugular venipuncture (20 G needles into 7 ml red-

top (no additive) Vacutainer 5 test tubes) from the mare within 

30 minutes of foaling. Blood was collected from the umbilicus at 

birth as the foal’s zero-hour sample. 

 

Twenty-four of the foals were tested with the virus neutralisation 

test.  The foals were all born between August and November 
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2000 and all were vaccinated on the same day, so their ages 

ranged from three to six months at the time of the first 

vaccination and from 12 to 15 months at completion of sampling.  

This vaccination schedule does not comply with the 

Onderstepoort Biological Products (OBP) recommendations in so 

much that the mares were vaccinated from 4.5 weeks to 19.5 

weeks before foaling and the foal’s were vaccinated for the first 

time from nine weeks to 24 weeks of age. The foals were then 

vaccinated six months later as per the OBP recommendations. 

This type of schedule represents standard practice on stud farms 

in the KwaZulu-Natal Midlands (Mullins, 2005, pers. comm.).  

Twenty-four complete serum sample sets were tested in the 

Onderstepoort Veterinary Institute virology laboratories using the 

virus neutralisation test for the presence of sero-specific 

antibodies for each of the nine AHS serotypes.  A titre of 1:32 

was considered to be a positive titre.   

 

Results and discussion 

For the purposes of this discussion, Vaccination 1 and 2 refer to 

when the first and second sets of the vaccine were administered, 

not the individual vaccines (AHS 1 and AHS 2) within the 

combination. When an individual vaccine within the combination 

is referred to, AHS 1 and 2 will be the terminology used. AHS 1 

refers to the combination of Serotypes 1, 3 and 4; AHS 2 refers to 

the combination of Serotypes 2, 6, 7 and 8. 
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Duration of maternal immunity 

Figure 1 shows the mares’ titres for each serotype on the day of 

foaling. It can be seen that there is a large variation in titres both 

between mares and within mares for the different serotypes. 

 

 

 

 

 

 

 

 

 

 

Figure 1 Mare titres for AHS serotypes (1 to 9) on the day of 

foaling (Serotype: 1 ♦, 2 , 3 , 4 ×, 5 ∗, 6 •, 7 +, 8 —, 9 – ) 

 

Figure 2 shows the variation in the immunity that the foal 

received from the mare as determined when the foal was 

approximately twelve hours old. The variation between foals and 

within one foal between serotypes is clearly illustrated.   

 

The immunity that the foal receives is affected by the mare’s 

immunity.  The more serotypes that the mare was positive for, 

the more serotypes that the foal was positive for at 12 hours of 

age. 

 

Table 1 shows the duration of the maternal immunity (weeks) for 

each of the serotypes. The mean and median values show that 



 

 189

the majority of the foals have maternal immunity that lasts less 

than eight weeks. The overall mean (all foals, all serotypes) is 

4.44 ± 4.99 weeks. The median is 4 weeks. Only 11.1% of the 

foals had a maternal immunity (all serotypes) that lasted for eight 

weeks or longer. Across all serotypes, maternal immunity did not 

extend beyond 18 weeks after foaling. These data include four 

foals that still had a positive titre at the time of the vaccination.  

Therefore, in these cases, the maternal immunity may have 

lasted until after vaccination and possibly beyond 18 weeks, 

although this is unlikely. The difference between the maternal 

antibodies and those produced by the foal in response to 

vaccination cannot be determined in these four foals. If these 

foals are removed from the data set (Table 1, highlighted in 

green) then the pattern of the degradation of maternal immunity 

remains the same (Table 2). Of the four foals that still had a 

positive titre on the day that they were vaccinated for the first 

time, two of these foals had a positive titre for more than one 

serotype (Serotypes 1, 4 and 6; and Serotypes 1 and 6). These 

titres were recorded on the day that the foals were vaccinated 

with the bottle (AHS 1 or AHS 2) containing the relevant 

serotype. The serotypes highlighted in purple for Foal 5 are those 

for which this foal had negative titres from birth, with sudden, 

unexpected positive titres on the day of the vaccination. The 

duration of maternal immunity for these serotypes, in this foal, 

has been taken as zero weeks as it is not known whether the 

titres on vaccination day are a testing error or genuine titres 

resulting from natural exposure to these serotypes. 
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Figure 2 Antibody titres for foals at one day of age for each of the 

nine African horse sickness serotypes       (Serotypes: 1 ♦, 2 , 

3 , 4 ×, 5 ∗, 6 •, 7 +, 8 —, 9 –) 

 

Table 1: Duration of maternal immunity (weeks) 
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Table 2: Mean and median duration of maternal immunity when 

foals that had positive titres on the day of vaccination are 

removed from the data set. 

 

 

 

 

Response of foals to first vaccination 

There was wide variation in the response of each foal to each of 

the seven serotypes in the vaccinations and in the titre levels of 

Serotypes 5 and 9. The reaction to Serotype 1 was the most 

positive and the main part of the discussion will focus on this 

result and possible methods of achieving the same level of 

reaction for the other serotypes. 

 

The combined effects of the time between the mare being 

vaccinated and the foal’s birth and that of the mare’s titre on the 

foal’s titre at four to six weeks of age are shown in Figure 2a and 

Figure 2b. Two figures are used to illustrate this point, as the 

three dimensional aspect may not be easily interpreted. The 

superimposed plane in Figure 2a illustrates that as the mare’s 

titre decreases and the interval between the mare’s vaccination 

and foal birth decreases, so the foal’s titre decreases when tested 

between four and six weeks of age. This is also shown by the 

contours in Figure 2b. Those foals (21 - 24) born within six weeks 

of the mare being vaccinated, do not appear to have received any 
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maternal antibodies to the AHSV.  Interestingly though, the ZST 

test was positive for Foals 22 and 23, and a weak positive for 

Foal 24, indicating that these foals had achieved a successful 

transfer of passive immunity. Foal 21 had a negative result for 

the ZST test but the pattern of response to the vaccinations is the 

same as for Foals 22 to 24. This negative result for antibodies for 

AHSV may be because the antibodies are not yet present in the 

colostrum. 

 

 

Figure 2a The effect of i) the mare’s African horse sickness 

Serotype 1 antibody titre and ii) the days between the mares 

vaccination and the foal’s birth on the foal’s African horse 

sickness Serotype 1 antibody titre at four to six weeks of age; 1= 

1:2, 2=1:4, 3=1:8, 4=1:16, 5=1:32, 6=1:64, 7=1:128, 8=1:256. 
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Figure 2bThe effect of i) the mare’s African horse sickness 

Serotype 1 antibody titre and ii) the days between the mares 

vaccination and the foal’s birth on the foal’s African horse 

sickness Serotype 1 antibody titre at four to six weeks of age; 1= 

1:2, 2=1:4, 3=1:8, 4=1:16, 5=1:32, 6=1:64, 7=1:128, 8=1:256. 

 

Figure 3 illustrates the foal antibody titre on the day of 

vaccination with the age of the foal at first vaccination. The lower 

antibody levels are found in the older foals on the day of the 

vaccination. Whether the low titres in the older foals are due to 

the age of the foal per se, or the short interval between the 

mare’s vaccination and the birth of the foal cannot be answered 

conclusively from this trial (except for Foals 21 to 24, which did 

not have a positive titre at one month of age), since all the 

mares, and subsequently the foals, were vaccinated on one day 

by the stud farms involved.  Nevertheless, the lack of maternal 

immunity in the slightly older group of foals (15 to 20), for 

periods of up to sixteen weeks (from fading of maternal immunity 
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to positive titre after vaccination) (Table 3) leaves this group 

vulnerable to African horse sickness and raises questions about 

the practice of blanket vaccination on a single day. 

 

 

Figure 3 The effect of foal age (days) at first vaccination on the 

antibody titre on the day of the first vaccination (Serotypes: 1 ♦, 

2 , 3 , 4 ×, 6 •, 7 +, 8 —).  

 

 

 

Table 3:Virus neutralisation titres for selected foals to illustrate 

the relationship between the time between the maternal 

immunity fading and a positive titre after the vaccination 
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The greater chance of a positive reaction to the vaccination if the 

titre is a negative before the vaccination is also illustrated when a 

group of seven foals is tracked 7 (for Serotype 1, Figure 3) from 

before vaccination to several samples after this. It can be seen 

that the titres of the two foals with a positive titre on the day of 

vaccination dropped after vaccination, while the titres of the other 

three foals increased.  However, for a few of the foals (four for 

Serotype 1) the titres did not rise after the vaccination. The 

decrease in titre after vaccination indicates that there is a 

reaction between the existing passive immunity in the foal and 

the live virus in the vaccine.  The virus and the maternal 

antibodies react and no new antibodies are produced due to the 

negative feedback effect of the presence of the passively 

transferred antibodies (Tizard, 2000). 
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Figure 3 Foal titres contrasting the response of foals to the 

vaccination with positive and negative titres at vaccination. 

 

Response of foals to second vaccination 

Only three of the nine foals with no reaction to the first 

vaccination reacted to the second vaccination for Serotype 1.  

Vaccination 2 resulted in a positive titre in a shorter period of 

time, although fewer foals reacted to this vaccination. 

 

Overall reactions and patterns 

Table 4 shows the virus neutralisation results for Serotype 1, with 

the first born (older) foals on the right hand side of the table. 

Each column represents one foal, with the sequential samples 

running down the column. The blue-coloured blocks indicate 

positive titres and the yellow blocks represent negative titres (a 

titre of less than 1:32). The white squares show where no 

samples were taken. The fourth and fifth lines of Table 3.4 show 

the age at first vaccination and the number of days between the 

mare’s vaccination and the birth date for each of the 24 foals. Of 
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particular importance, as will be discussed later, is the fact that 

all the mares were vaccinated on the same day, irrespective of 

the anticipated foaling date, and all the foals were vaccinated on 

the same day, irrespective of age. This means that there is a 

perfect negative correlation (-1.0) between the age of the foal at 

first vaccination and the length of time between the mares 

vaccination and the birth of the foal.  Therefore, the foals that 

were born early in the season are associated with a short gap 

between the mare being vaccinated and their birth, whilst they 

are the oldest foals when vaccinated themselves. The rows 

labelled Vaccination 1 and Vaccination 2 illustrate when the foals 

were vaccinated with the bottle containing the relevant serotype 

(AHS 1 or AHS 2). Serotype 1 is shown in Table 3.4 while the 

other eight serotypes are presented in Appendix 6. The other half 

of the vaccine combination (AHS 1 or AHS 2) would have been 

given three weeks later for Serotypes 1, 3 and 4, and three 

weeks earlier for Serotypes 2, 6, 7 and 8. 

 

There are two clear areas of negative results (yellow blocks). The 

first occurs after the foals which were the youngest when first 

vaccinated (i.e. the left of the table) have been vaccinated for the 

first time. This group of foals (1 to 7) was born at least three and 

a half months after the mares had been vaccinated. The second 

area of negative results is on the right hand side of the table, 

where the first born (older) foals appear to lack maternal 

immunity. This group of foals (21 to 24) was born within six 

weeks of the mare being vaccinated. Although not as clear (there 

are more negative results), the pattern is repeated for the other 

eight serotypes (Appendix 6). The poor level of immunity in these 

two groups thus appears to be related to the time between the 
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mare being vaccinated and the foal birth and/or the age at which 

the foal was vaccinated for the first time. Foal 24 does not fit the 

pattern as the only positive titres this foal had were at one and 

two months of age for Serotype 6 and at 13 months of age for 

Serotype 5. 

 

Figure 4 shows the different time lines for three foals from mare 

vaccination until the last sample taken: the second foal from 

either end of the foaling season (i.e. second oldest and second 

youngest foal on the day of the first vaccination) and a foal from 

the middle of the season. Foals 2 and 23 were chosen instead of 

1 and 24 because Foal 24 does not fit the pattern (as discussed 

previously); Foal 15 was chosen because it has the best 

protection overall. The time line, with respect to maternal and 

foal vaccinations, experienced by the middle foal (15) resulted in 

the best protection for the foal against Serotype 1 when 

compared to the other foals. This foal also had the best 

protection (when compared to the other foals) against Serotypes 

3, 6 and 7. It had a good level of protection against Serotypes 2 

and 9, but no positive results for Serotypes 4, 5 and 8. The titres 

at each sampling for this foal from six weeks of age are shown in 

Figures 5, 6 and 7. Figure 5 shows Serotypes 1, 3, 6 and 7; 

Figure 6 shows Serotypes 2 and 9 and Figure 7 shows Serotypes 

4, 5 and 8. The foal with the best pattern of protection for 

Serotypes 4 and 5 was Foal 14 and for Serotype 8 was Foal 13. 

These foals are within the same group outlined in the discussion 

about Table 4; i.e. those foals born two to three months after the 

mare vaccination and about four months of age when vaccinated 

for the first time. This group of foals (Foals 12 to 19) 

demonstrate that positive results from the vaccine are possible, 
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but the recommendations for the vaccination programme may 

need revising and any recommended programme must be 

adhered to. There are positive titres outside of this group of foals 

for some of the serotypes, but at least one foal in this group had 

a positive titre at the end of the trial for each serotype, and the 

majority of the foals with positive titres at the end of the 

sampling period. 

 

Foal 2 is representative of the foals born late in the season, with 

some level of maternal immunity, a positive titre when first 

vaccinated and no response to either of the vaccinations. Foal 23 

is representative of the first foals of the season, with no passive 

immunity; a minimal response to the first vaccination and no 

further response to the second vaccination. 

 

 

Figure 4 Time frames and response of three selected foals 

(Serotype 1). 
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Figure 5 Titres for foal 15 from six weeks of age to end of the 

trial period for Serotypes 1, 3, 6 and 7 (green points are when 

the foal was vaccinated for each serotype) (Serotypes: 1 ♦, 3 , 

6 •, 7 +)  

 

 

Figure 6 Titres for foal 15 from six weeks of age to end of the 

trial period for Serotypes 2 and 9 (green points are when the foal 

was vaccinated) (Serotypes: 2 , 9 –) 
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Figure 7 Titres for foal 15 from six weeks of age to end of the 

trial period for Serotypes 4, 5 and 8 (green points are when the 

foal was vaccinated for each serotype) (Serotypes: 4 ×, 5 ∗, 8 —) 

 

 

Any revised vaccination schedule should be based on the 

expected foaling date for each mare and the age of each foal. It 

could be based on the dates for a group of mares and the ages of 

a group of foals (dates and ages within a month of each other).  

Vaccinating all the animals on a farm on the same day may make 

management easy but this means that there is a large reliance on 

herd immunity protecting the individual, since this system results 

in wide deviations from the recommended vaccination schedule. 

The case study used in this discussion and many of the other 

principles discussed have shown that confidence in the herd 

immunity will be unjustified if the majority of the animals are in 

fact, unprotected.   
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Table 4: Virus neutralisation results for AHS Serotype 1 
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Correlation of 
Radiographic and 

Arthroscopic findings 
 

Dean W. Richardson DVM, DiplACVS 
Charles W. Raker Professor of Equine Surgery 

New Bolton Center 
School of Veterinary Medicine 

University of Pennsylvania 
 
 
 

Radiologists should not read the following! There are only two 

ways to truly “understand” radiographs….one is to be a 

surgeon and the other is to be a pathologist. Admittedly, only 

one of these has the final word but that won’t stop a surgeon 

from offering his/her opinion.   Arthroscopy has allowed us to 

more fully appreciate many radiographic lesions.  Occasionally, 

we are surprised that a radiographic lesion is less impressive 

than we expected but more often radiographs are under-

interpreted.  Radiographs don’t exactly lie to us but they do 

tend to be understated. 

 

Examples: 

The radial facet of the third carpal bone may have crescentic 

radiolucencies that represent everything from minor 

subchondral injury to true slab fractures.   

 

Single or multiple small densities in the palmar lateral pouch of 

the middle carpal joint used to be interpreted as dystrophic 

calcification of soft tissues but really are small fragments 

arising from the dorsal portion of the joint.  When they are 

seen, it is safe to assume that there is serious injury, typically 

off the distal radial carpal bone or slab fractures of the third 

carpal bone. 
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Another subtle radiographic lesion that should recognized is 

the presence of faintly radiodense “sand” in the proximal 

palmar/plantar pouch of the fetlock.  This too is a reliable 

indicator of serious injury to the fetlock, even if the source of 

the debris is not immediately evident.  

 

The tarsocrural joint is different than most other joints in the 

horse in that there can be extensive loss of cartilage from the 

talus and distal tibia without the periarticular changes and 

osteophytes that are so common in other joints.  It is 

important to look at the oblique  projections for subtle  loss of 

radiographic joint space.  Arthroscopic examination in such 

cases is often remarkably impressive with huge rafts of 

cartilage peeling off the talus. 
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Management of 
Orthopaedic Sepsis 

 
Dean W. Richardson 

New Bolton Center 
University of Pennsylvania 

 
 

 
We face serious problems in equine orthopaedics including the 

size of the patient, their mental status/inability to rest, violent 

recoveries from anesthesia, huge stresses on the limbs just 

getting up and down and laminitis……..but sepsis remains our 

most frustrating complication of surgery and one of our most 

difficult challenges as a primary disease process.   

 

Treatment of orthopaedic infection in horses has improved 

markedly over the last decade primarily because of improved 

local delivery of antibiotics.  There is little doubt that improved 

outcomes are possible when extremely high doses of 

appropriate antimicrobials can be instilled and maintained in 

proximity to the infected tissues/implants.  Systemically 

administered antimicrobials even combined with drainage and 

lavage failed so frequently that equine surgeons have 

enthusiastically embraced local delivery techniques.  The 

obvious advantages of local antimicrobial therapy include the 

ability to expose the pathogens to extremely high 

concentrations of the drug, the avoidance of adverse side 

effects (renal, liver, gut etc.) from high doses of systemic 

antimicrobials and, very importantly, the ability to deliver high 

doses of antimicrobials that would otherwise be economically 

unfeasible in a large animal. 

 



 

 206

Although local delivery techniques improve results, basic 

principles of treating infection must still be followed.  If 

possible, drainage of infected tissues should always be 

considered. If there is significant exudate visible 

ultrasonographically or otherwise obvious, open the most 

ventral aspect of the incision or incise the intact skin in a 

gravitationally dependent location.  Even though local delivery 

allows us to use otherwise prohibitively expensive 

antimicrobials, consistent results are only likely to be seen if 

susceptibility testing is done.  Accurate cultures (i.e. culturing 

the depth of a draining tract after proper preparation of the 

superficial tissues or ultrasound guided needle aspirate) 

should still be considered a gold standard.  

 

Local antimicrobials- Intraosseous, regional perfusion, 

antibiotic impregnated PMMA.   The use of antibiotic 

impregnated polymethyl methacrylate (PMMA) has been 

popular for years and remains one of our best tools for 

delivering high levels of local antibiotics to a site of orthopedic 

infection.  The advantages of PMMA as an antibiotic delivery 

device are that its biocompatibility has been well studied, 

elution profiles for many antibiotics from the cement have 

been documented and the material is readily available to the 

surgeon in a sterile, easily used form.  The major 

disadvantages of PMMA are that it is not absorbable and heat 

labile antibiotics cannot be incorporated within it.  

 

Although it is easier to mix a powdered antibiotic with the 

PMMA, liquid injectable forms can also be used.  Typically 1-2 

grams of antibiotic are used for each 10 grams of PMMA.  If a 

liquid antibiotic is used, the volume of liquid methacrylate is 

decreased by 1/2 the volume of the added antibiotic.  The 

materials are mixed routinely and formed into cylinders or 
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beads as the material becomes clay-like.  The ambient 

temperature of the room will affect the speed of this process.  

For plate luting, the screws and plate must be loosened prior 

to mixing.  If the PMMA is to be put on a suture to facilitate 

later removal, that suture should be prepared prior to mixing.  

I prefer to use #2 monofilament nylon in which multiple bulky 

knots are tied intermittently over its length. The PMMA is then 

fashioned into slender beads between the knots.  The latter 

hold the beads in place and make removal a bit easier.  

Another alternative frequently used is to simply make beads or 

cylinders that are not attached to suture and pack them in 

position. Tapered cylindrical implants are often used because 

they are easier to insert and remove than spherical implants.  

Later removal of the PMMA is not necessary unless the plastic 

is interfering with function.   Antibiotics that have been 

successfully used include gentamicin (by far the most 

common), amikacin, tobramycin, multiple cephalosporins and 

enrofloxacin.  Premade beads can be re-sterilized by ethylene 

oxide (gas) sterilization.   In some situations where removal of 

PMMA will be particularly problematic, antibiotic impregnated 

plaster of Paris (POP) can be used.  The plaster is slowly 

degraded and absorbed by the body.  The antibiotics leach at 

a reasonable rate, however, and the material is very 

inexpensive.  The major disadvantage of plaster of Paris vs. 

PMMA is that the “set-up” time is slow.  It is easiest to make 

the beads up aseptically well in advance and then keep them 

in a sterile container.  They also can be ETO sterilized but they 

become more brittle. 

 

Other products have been used and newer, improved 

materials will undoubtedly replace PMMA and POP.  Poly-

lactide derivatives, alginates, polyanhydrides, calcium sulfate, 

chitosan and fibrin have are all being studied for the local 
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delivery of antimicrobials. It seems likely that a variety of 

products with different mechanical properties, elution profiles 

and absorption will eventually be available to clinicians.   

  

Regional limb perfusion with antimicrobials is strongly 

advocated in situations where a peripheral vessel is accessible 

and an effective tourniquet can be applied to isolate the 

infected region.   The major disadvantage of regional 

perfusion in postoperative cases is the condition of the tissues 

and the need to avoid vascular damage near the surgical site.  

Some antibiotics, notably enrofloxacin, seem to induce 

significant vasculitis when used for regional perfusions.   

  

If possible, a tourniquet is placed above and below the area to 

be treated.  In any case, however, the key is to have an 

accessible peripheral vein distal to the proximal tourniquet.  

The latter should be placed after heavy sedation.  If 

necessary, regional analgesia is used but many horses will 

stand with sedation alone.  The smallest possible catheter 

should be used for the perfusions in order to minimize trauma 

to the vessel.  Alternatively, a 26 g butterfly can be used to 

even further decrease trauma.  Because repeated treatments 

are usually done, it is imperative to keep the vessel in the best 

possible condition.  Dosage varies but around one third of a 

systemic dose diluted to about 30 ml is typical for the distal 

limb.  Larger volume areas like the tarsus probably can 

accommodate larger volumes.  The injection is done slowly 

over a period of about 15 minutes and the tourniquet is left in 

place for approximately 30 minutes.  

  

Intra-osseous and intra-articular antibiotic administration both 

are also used to maximize antibiotic levels at the desired site 

of action.   Commercial intra-osseous catheters (Cook) as well 
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as homemade cannulated screws can be inserted for repeated 

intra-osseous treatments.  An even simpler technique is to drill 

a 4.0 mm hole into the medullary cavity at the desired 

location.   The male end of a Luer-tipped extension set will fit 

snugly into the hole, allowing direct injection.  Both 

intraosseous and intra-articular perfusions should ideally be 

done under tourniquet for 30 minutes to maximize tissue 

levels.  

 

Recognition of postoperative infection: 

Postoperative infection remains the most common and 

devastating complication of orthopedic surgery.  An infection 

will often compound the cost of treatment by 10 fold or more 

and if the infection is coupled with instability of an internal 

fixation, mechanical failure and/or delayed/non-union are 

frustratingly common outcomes.  Despite all efforts at 

minimizing orthopedic infections, however, they still occur and 

better techniques for their management are necessary. The 

most important key in recognizing acute postoperative 

infection is simply to truly believe that sepsis is both the most 

prevalent and most important postoperative complication in 

orthopedic cases.  If you suspect an internal fixation case is 

infected, you can bet that it is infected.   

 

The earlier the intervention, the better the chance of cure. 

• A fever that cannot definitively be otherwise explained 

should be considered a strong indicator of possible 

surgical infection. 

• A decrease in comfort in spite of apparently intact 

internal fixation is a very strong indicator of infection. 

• A failure of routine diminution of postoperative swelling 

or any increase in swelling of the affected area should 

be investigated with radiographs and ultrasound. 
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• Drainage of any nature should be considered evidence 

of underlying infection. 

• Failure of the incision to heal normally and/or 

development of a pink, shiny hairless area in the 

injured area indicate at least a subcutaneous abscess.  

• Leukocytosis is not conclusive evidence of infection: 

many horses with obvious infections have normal white 

counts.  Plasma fibrinogen is a more reliable indicator.  

 

Specific diagnosis of postoperative infection is typically based 

on radiographs, ultrasound and microbial culture. 

 

Radiographic signs of acute infection are limited to increased 

soft tissue swelling and/or possibly separation of tissue planes.  

Later signs are radiolucency developing adjacent to metal 

implants and periosteal proliferative change unassociated with 

fracture healing.  An even later radiographic sign is lysis 

extending into cancellous bone and/or medullary cavity.  

 

Ultrasound is a particularly useful diagnostic modality for the 

recognition of early infection if it is done by an experienced 

examiner.  The accumulation of exudate adjacent to a bone or 

implant can be identified and early accurate aspirates obtained 

for culture.  

 

Treatment of early postoperative orthopedic sepsis should 

include: 

• Drainage -If there is significant exudate visible 

ultrasonographically or otherwise obvious, open the most 

ventral aspect of the incision or incise intact skin in a 

dependent location. 
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• Accurate culture -culture the depth of a draining tract 

(after proper preparation of the superficial or perform an 

aspirate directed by ultrasound. 

• Appropriate systemic antimicrobials - drug, dose, route etc. 

must be optimal 

• Local antimicrobials- see above. 
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Update on Equine 
Immunity 

 

Anne Pardini 
Equine Research Center, Faculty of Veterinary 

Science, University of Pretoria, South Africa 
 

 

Equines, like other mammals, have a double-offensive body 

defense system directed against pathogens. The first line of 

defense (innate immunity) is non-specific, immediate, leads to 

inflammation and is coordinated through the action of 

complement, neutrophils, monocytes and natural killer 

lymphocytes. The second line of defense (adaptive immunity) is 

highly specific, takes time to come into effect, leads to long-term 

recognition of specific pathogens and thus immunity, and is co-

ordinated through the action of B and T lymphocytes and 

monocytes. 

 

The two systems are inter-connected and operate in concert, the 

communication between cellular components being controlled by 

cytokines. Structural cells of tissue parenchyme such as epidermal 

Langerhans cells and lymph node dendritic cells as well as 

macrophages, are capable of presenting antigen to B and T cells, 

thus initiating the immune response. Endothelial cells respond to 

released factors, and in turn release factors that enable 

localization of the response to the site of attack, but are also 

capable of inducing systemic effects if inflammatory substances 

are distributed rapidly throughout the body.    

 

The innate response shapes the adaptive immune response that 

follows and determines the effectivity of pathogen destruction. 

Failure of the development of an appropriate immune response 
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can lead either to chronic infection or hypersensitivity or 

autoimmune disorders. Similarly, with inappropriate responses to 

vaccines, protective immunity may be of short duration or may 

not develop at all.  

 

This overview gives a brief review of the cellular components of 

the immune system with attention to the outcomes of Type 1 and 

Type 2 helper cell responses and their relevance to vaccine 

efficacy, the role of NK cells and CD8+ lymphocytes in 

cytotoxicity, eosinophilic responses to migrating nematodes and 

the role of lymphocytes in autoimmune and allergic dermatitis. 
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Use of ultrasonography to 
determine incomplete 

ossification of the 
cuboidal bones in a 

premature equine foal 
 

S M Higgertv.l A Carsten/ 
(sheelagh.higgerty@up.ac.za) 

1 Section Diagnostic Imaging,-Department of 
Companion Animal Studies, Faculty of Veterinary 

Science, University of Pretoria, Onderstepoort 
0110, South Africa. 

 

 

Incomplete ossification of the cuboidal bones of the carpus and 

tarsus in premature and twin foals has prognostic significance for 

the future development of the foal and its athletic career. The 

cuboidal bones ossify late in gestation. These foals generally 

require intensive care if they are to survive, and a quick 

accessible method to determine whether ossification is incomplete 

will have an impact on prognosis and treatment options. 

 

A 303-day gestational age premature twin foal was compared to 2 

other full term foals and a donkey foal, using a portable real-time 

scanner (Aloka SSD-500) with a 7.5MHz linear array transducer to 

obtain ultrasound images of the dorsal carpus and distal radial 

physis and epiphysis. Radiographs were taken on the same days 

as ultrasound images were taken, to determine the ossification of 

the carpal bones using the Skeletal Ossification Index (SOl) (1). 

The ultrasonographic distal radial physis width was measured, 

and compared with radiographic measurements. The average 

ultrasonographic width of the physis of term foals was 0.39 cm 

(:to.03), and radiographically 0.4 cm compared to the premature 
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foal, which had a physeal width of 0.63 cm ultrasonographically, 

and 0.6 cm radiographically respectively. The intermediate carpal 

(Ci) bone was chosen for the ultrasound images, due to its 

relative flatness, and repeatability of images. Full term foals were 

chosen due to their availability, closeness in size to the premature 

foal and having normal carpi on radiographs for neonates 

according to the SOl. The Ci bone was measured transversely and 

sagitally both ultrasonographically and radiologically, and the 

average measurements of the term foals compared with those of 

the premature foal. At 7 days of age the average height of the 

term foals Ci bone (excluding the donkey) ultrasonographically 

was 1.28cm (0.22), compared to that of the premature foal of 

0.93cm. 

 

Marked differences were seen on the ultrasound images between 

the premature and full term foals. The most striking was the 

'plateau' appearance of the full term foals Ci bone silhouette 

compared to the 'hill' silhouette of the premature foal. The distal 

radial physis on ultrasound image of the premature foal had a 

step down to the epiphysis with a widened rounded epiphyseal 

edge, whereas the full term foals had a triangular physis with 

right-angled edges and no step between physis and epiphysis. 

 

The differences between the premature foal and the full term 

foals dorsal carpal ultrasound images are very evident and are 

comparable to radiographic evaluation. Portable real time 

ultrasound scanners are generally readily available in most 

practices. To evaluate measurements more accurately, additional 

numbers of foals are required for further study. 
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Exercise-Induced Pulmonary Haemorrhage (EIPH) is a worldwide 

phenomenon in horses undergoing strenuous exercise. Various 

techniques have been used to assess the severity of EIPH and 

include visual assessment of EIPH-related epistaxis present at one 

or both nostrils, quantification of RBCs using bronchoalveolar 

lavage, tracheobronchoscopic determination of severity of 

haemorrhage by visual appraisal of the amount of blood present 

in the lower respiratory tract. The purpose of this study was to 

determine the feasibility of using a previously described grading 

system1 for tracheobronchoscopic examinations of Thoroughbred 

racehorses with EIPH in South Africa.  

 

A prospective, cross-sectional study of Thoroughbred racehorses 

competing in flat races was examined between 1 August 2005 

and 19 November 2005. All horses were enrolled into the study 
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prior to race day to prevent a selection bias. The administration of 

furosemide on race day is not allowed by the National Horse 

Racing Authority of South Africa. All examinations were performed 

within 2 hours after racing without sedation and recorded onto 

digital video disc. The presence and severity of EIPH was 

assessed according to the following 5 grade classification scale 

deigned by Hinchcliff and co-workers:1  

 

EIPH 

Grade 

Tracheobronchoscopic Findings 

 

0 
No blood present in pharynx, larynx, trachea, or main stem 

bronchi 

1 

Presence of one or more flecks of blood or ≤ 2 short [< ¼ 

the length of the trachea] narrow [<10% of the tracheal 

surface area] streams of blood in the trachea or main stem 

bronchi 

2 

One long stream of blood [(> 1/2 length of the trachea) or > 

2 short streams occupying less than 1/3 of the tracheal 

circumference 

3 

Multiple, distinct streams of blood covering more than 1/3 of 

the tracheal circumference without  blood pooling at the 

thoracic inlet 

4 
Coalescing streams of blood covering >90% of the tracheal 

surface with blood pooling at the thoracic inlet 

 

In total, tracheobronchoscopic examinations were performed on 

1018 racehorses on race day at 5 different racetracks in 28 race 

meets. The overall severity of EIPH was: grade 0 (44.8%), grade 

1 (31.6%), grade 2 (11.4%), grade 3 (8.7%) and grade 4 

(3.4%). Upper respiratory tract pathology found during 

endoscopic examination included: epiglottic entrapment, 

subepiglotic cyst, dorsal displacement of the soft palate, laryngeal 



 

 218

hemiplegia, tracheal stenosis, tracheal ring malformation and 

accessory bronchiole development.  

 

In conclusion, tracheobronchoscopic assessment of EIPH is a 

quick, minimally-invasive technique that allows immediate 

classification of racehorses with EIPH without laborious, time-

consuming laboratory processing of samples.  
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One advantage of getting older is the perspective that we 

really do treat more horses with fractures more successfully 

than we did 25 years ago.   Furthermore, we still have newer 

techniques and technology that we are using to improve our 

success. We will always face the difficulties associated with 

size, mental status, physical activity, violent recoveries from 

anesthesia, poor soft tissue coverage of many major long 

bones and huge muscle mass over others.  We also have 

economic limitations in nearly all of our patients and none of 

us get the opportunity to get extensive experience with the 

most difficult types of cases.  My interests in fracture repair at 

this time include application of locking plates (LCPs), minimally 

invasive internal fixation and improvements in external skeletal 

fixation.  

 

Locking Plates are plates attached to the bone by screws that 

are threaded into the bone AND the plate.  The “locking” of 

the screw and the plate affords a fixed-angle construct that is 

far more stable than “traditional” plates that rely on frictional 

forces between the plate and the bone. The most common 

cause of failure of  internal fixation is gradual loss of these 

frictional forces due to the screw head’s ability to rotate within 

the screw hole.  The locking feature of the LCP prevents this 

motion and the fixation is far more rigid.  Although we do not 

know the practical limitations of these implants, our early 



 

 220

clinical experience is exciting and I believe that locking plates 

will soon supplant the “traditional” bone plate.  There are 

some technical details in the application of these plates that 

must be mastered and the implants (right now) are 

considerably more expensive. Because LCPs can potentially be 

stable in the absence of anatomic cortical reconstruction, 

these plates have the potential to be used with more 

“biological fixation”. 

 

Minimally Invasive Techniques: 

Internal fixation of equine fractures has advanced over the last 

few decades primarily because of improving expertise by 

practicing surgeons and correct application of implants 

according to proven mechanical principles.  The unfortunate 

reality of fracture repair in horses, however, is that failures still 

occur commonly because of infection and delayed union.  

Delayed union in other species is a lesser issue because the 

consequences of severe lameness and overload of the 

contralateral limb are less and the expectations for return to 

function are usually lower.  A large proportion of fractures in 

horses occur in the distal extremities where soft tissue 

coverage is poor.  Aggressive open exposures and application 

of plates/screws/IM nails etc.  all adversely affect local 

vascularity.  Aggressive surgical reduction usually disrupts the 

fracture hematoma, medullary elements and periosteal 

integrity.   The natural evolution of surgical technique is to 

make procedures less invasive.  Less invasive approaches 

diminish the risk of infection, ameliorate postoperative pain, 

cause less scarring and cosmetic blemish and generally 

interfere less with the healing processes.  The disadvantages 

of less invasive techniques include the necessity for accessory 

imaging modalities such as endoscopy and fluoroscopy. Added 

expense is also a potential disadvantage of minimally invasive 
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fracture repair because optimal fixation of less than perfectly 

reduced fractures involves the use of newer (and more 

expensive) locked plating technology. Finally, there is little 

doubt that it is easier to make errors when using less invasive 

techniques. 

 

Case selection for minimally invasive fracture repair is still 

being defined and will continue to depend on a surgeon’s 

experience and available equipment.  Many surgeons now will 

repair displaced carpal slab fractures and lateral condylar 

fractures with a minimally invasive arthroscopic approach 

(Arthroscopically assisted repair of articular fractures. Clinical 

Techniques in Equine Practice, 2002. 1(4): 211-217).  

Reduction and internal fixation of displaced phalangeal and 

mid-body sesamoid fractures also can be done with a 

combination of arthroscopic and fluoroscopic guidance.  

Minimally invasive techniques of repairing long bone fractures 

in horses are still evolving and, as with most such things, we 

have started with the simpler cases and are progressively 

attempting more challenging arthrodesis and fractures.     

 

Medial condylar fractures: 

Fractures propagating proximally from the medial condyle are 

very different from those arising in the lateral condyle.  Medial 

fractures, unlike their lateral counterpart, rarely course 

towards the near cortex.  Instead, the fractures split the bone 

vertically only to radiographically disappear in the diaphysis 

OR they spiral more definably up the limb.  Either 

configuration has a high risk of catastrophic failure.  

Catastrophic dehiscence of these fractures is especially 

probable when the affected cannon bone is in a hindlimb.  
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There are many options for treating these injuries including 

lag screw fixation of the visible portion of the fracture only, 

open application of a combination of lag screws and plate.  

Special anesthetic recovery systems such as a pool system are 

invaluable but fractures can occur up to a few weeks after lag 

screw fixation.  Plate fixation has therefore become a more 

standard treatment.  Because these fractures are not 

displaced, a minimally invasive approach can be used to place 

the plate. The horse is placed with the affected limb 

uppermost.  First, two cortical screws are placed in lag fashion 

across the condyle using routine technique as described 

above.  The screws are placed from lateral to medial even 

though the smaller portion of the fracture is medial.  This is 

not a mechanical problem because the bone is very dense in 

this region and the medial fragment is large enough to provide 

adequate strength.   The “normal” direction of screws is 

reversed because the plate is placed lateral.  Lateral 

placement is strongly recommended because the plates are 

removed with the horse standing.  A 2 cm incision is made 

between through the skin on the proximal cannon bone.   We 

made a plate-passing device by attaching a handle to a 

discarded broad DCP with a sharpened end.  This is placed in 

the small incision and thrust distally to make a tunnel.  The 

plate position can easily be done subperiosteally but we have 

opted to place them extraperiosteally.  Extraperiosteal 

placement of standard (non-locking) plates has some 

disadvantages in terms of the contact between plate and bone 

but it has not yet proven to be a problem.  Ideally, locking 

compression plates (LCPs) should be used for these fixations 

but to date we have been primarily using the LCPs for more 

unstable fractures.  After the subQ tunnel is made, a roughly 

contoured 10 (MC3) or 12 (MT3) hole broad plate is slid down 

into it.  The “fit” of the plate is assessed palpably and with 
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fluoroscopy.  The plate is recontoured as needed and 

replaced.  The holes in the plate can be easily palpated 

distally.  Stab incisions are made over holes and screws 

inserted routinely.  After two screws are inserted, a plate of 

the same length is placed on the surface of the skin and 

incision made through that plate’s holes.  The remaining 

screws are inserted.  The distal one or two screws in the plate 

may be placed in lag fashion if the fracture plane is 

radiographically visible at that level.  Fluoroscopy is used to 

check implant positioning.  One or two skin sutures are used 

for each stab. 

 

Specific cautions with this technique include the need to avoid 

the contralateral splint bone with bits and screws, the difficulty 

in accurately measuring the depth of holes and the need to 

check carefully that each screw is fully inserted into the plate.  

The plate is removed about 3-4 months following implantation. 

The horse should be walking at least 30 minutes twice daily 

for a month prior to removal. Sedation with detomidine is 

usually adequate. Local anesthesia with direct infiltration over 

the implant or by means of a regional nerve block is done and 

a short incision made over the proximal 2 cm of the plate.  

The most proximal screw is partially removed.  A matching 

plate is placed on the skin and stab incisions made through its 

holes.  Each screw is backed out above the skin edge.  A 

battery-powered drill with the screwdriver attachment is 

quieter and easier to use in a standing horse.  After the 

screws are all counted, they are removed. (It is a very bad 

idea to try to remove the plate if one of the screws is still in 

it!) The plate is pried up at its proximal end, grasped with vise 

grips and extracted proximally.   Hand walk 60 days, paddock 

turnout for another month then return to training.  
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Arthrodesis: 

Minimally invasive approaches can also be used for 

metacarpophalangeal and proximal interphalangeal 

arthrodesis.  The major disadvantage is the difficulty in 

removing a large percentage of articular cartilage.  It is very 

feasible to accurately place a plate and transarticular screws 

through stabs.  The cartilage is destroyed with a 5.5 mm bit 

directed under fluoroscopic control in multiple planes.  With 

the limb in varus stress, a drill placed through a lateral stab 

incision can be directed in several paths.  The 

dorsopalmar(plantar) drilling also can be done in multiple 

planes through 1 or 2 small incisions and flexion/extension of 

the joint.  In the fetlock, more accurate cartilage destruction, 

especially of the sesamoids can be done arthroscopically.  

  

MCP Joint (Intact Suspensory Apparatus) 

After the cartilage is extensively destroyed, a 12 hole broad 

DCP plate is placed on the midline over the skin such that 4 

holes are over dorsal P1.  A 3cm incision is then made 

proximal to the upper end of the plate.  The plate passer is 

used to create a tunnel through the joint and down over the 

dorsal surface of P1.  If necessary, a mallet is used to drive 

the passer (or an appropriate sized osteotome) over the dorsal 

rim of P1.  Care is taken to stay deep to the extensor tendon 

over the entire length.  The transarticular (MC3 to sesamoid) 

screws are then placed being very careful to place them 

abaxially enough to avoid the midline plate.  The fetlock is 

placed in slight palmar flexion and 5.5 mm glide holes directed 

through stab incisions over the dorsal metacarpus towards the 

center of each sesamoid.  Routine lag screw technique is used 

to compress the sesamoid bones to the palmar metacarpus.  

The plate is contoured appropriately  (about 10-15 degrees) in 
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the large bending press then slid down into position.  A nail 

set and mallet may be used to drive the plate distally.  The 

skin will be tented dorsally because of the angle of the plate.  

The final position of the plate is checked fluoroscopically.    

 

 

The four distal screws (5.5 mm) are placed through stab 

incisions and fully tightened.   It is imperative that the 

longitudinal axis of the plate is checked before drilling the 

second screw hole; the proximal part of the plate MUST line 

up on the dorsal metacarpus.  The plate is then manually 

pulled against the dorsal metacarpus and the plate tension 

device applied.  The tension device is maximally tightened to 

compress the joint surface.  Two or 3 screws are then placed 

through the proximal portion of the plate, the tension device is 

removed and the remainder of the holes filled with screws.  

Fluoroscopy is used throughout.  Finally, two transarticular 

screws are drilled from P1 into MC3, avoiding the plate, its 

screws and the MCP-sesamoid screws. Only skin sutures are 

placed and a half-limb cast is applied.  

 

PIP Joint 

The basic approach is similar to the MCP joint except that two 

proximal to distal transarticular 5.5 mm screws are placed and 

tightened before the plate is applied.  A 4 hole narrow DCP is 

positioned in a subtendinous tunnel on the dorsal midline.  

The distal screw in P2 is inserted and tightened.  The proximal 

two screws are then placed through stabs using the load 

guide.  The remaining screw is angled into P2.  Only skin 

sutures are placed and a half-limb cast is applied.  

 

Locking plates are probably superior for use in arthrodesis and 

we have switched over to using them exclusively.  We also 
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have some limited experience repairing severely comminuted 

metacarpal and metatarsal fractures using double LCP fixation 

through stab incisions. It remains to be seen exactly what the 

mechanical limits of such fixation will be.  Unlike accurately 

reconstructed fractures in which the implants share the load 

with the bone, this type of fixation relies entirely on the 

stability and strength of the implants. 

 . 

 

External Skeletal Fixation in Horses: 

Despite much progress in our ability to successfully use 

internal fixation in many types of fractures in horses, there are 

many serious fractures in horses that defy successful 

reconstruction within internal fixation techniques.  These 

include both fractures that are too comminuted to allow 

accurate reconstruction, as well as those injuries with vascular 

compromise and/or soft tissue loss that virtually preclude the 

option of internal fixation.  In human and small animal 

orthopedics, external skeletal fixation is virtually always the 

treatment of choice for such injuries and we still need a 

consistent, reliable, external skeletal fixation technique in 

horses.  The major limiting problem in horses is that success 

in an equine orthopedic case generally requires that the horse 

is afforded at least a moderate level of comfort on the 

fractured limb.  This demands that the external fixator be 

capable of bearing the complete weight of the horse over an 

extended period of time.   

 

Because most true external fixators have not been strong 

enough to allow full weight bearing, most successful 

transfixation techniques involve the combination of some type 

of cast or external coaptation in combination with transfixation 

pins.  Although this is a versatile and valuable technique, it still 
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has the limitation of not allowing regular inspection of the 

injured site as can be done with a true external fixator.  Cast 

pin combinations also do not allow regular cleaning of the pin-

tissue interface.  Nonetheless, transfixation pin cast 

combinations remains a valuable and versatile technique for 

managing many types of injuries.  Although people have had 

success with a number of techniques, some principles should 

be emphasized.  Positive profile pins (pins in which the outside 

diameter of the thread is larger than the core diameter of the 

pin) should be used whenever possible.  This is true for both 

full and half-pin techniques.  If more than one pin is used, the 

pin should be placed at slightly divergent angles to minimize 

propagation of cracks between pin holes.  If possible, pins 

should not be placed close to the open end of a cast.  The pin 

cast interface should be reinforced with some wear resistant 

material such as metal or acrylic.   

 

One major advantage of transfixation casts is that motion at 

joints within such casts is essentially eliminated so rub sores 

are rarely a problem.  I therefore prefer to use a cast padding 

that “breathes” even though this type of cast padding is not 

ideal in terms of its ability to protect the skin.  This cast 

padding material made of Gore-Tex has been improved in 

recent years and, in my opinion, does result in the skin under 

the cast remaining more dry.   

  

True external fixators designed specifically for the horse have 

been rarely described.  Simple application of human devices 

will usually not work in weight bearing applications in mature 

animals.  Human sized devices can have some application in 

foals but, generally speaking, transfixation pins in foals 

become loose because of the quality of the bone.  The design 

of an external skeletal fixator for horses is problematic 
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because the device must be large enough to sustain the 

weight bearing loads of a 400+/kg animal at the same time 

that it minimizes the chances for a catastrophic fracture 

through one of the transfixation pin holes.  Our earliest 

designs were originally optimized using a materials testing 

machine and we showed on both clinical and experimental 

horses that true external skeletal fixation in horses is feasible.  

Unfortunately, fractures through pin holes and eventual pin 

loosening remain important complications. We have attempted 

to minimize these complications by optimizing the transfixation 

pin size without compromising the strength of the frame.  One 

design strategy that shows promise is to use tapered outer 

connectors on the transfixation pins to effectively increase the 

diameter of the pin as it attaches to the sidebar without 

increasing the diameter of the pin as it passes through the 

bone.  The major advantage of this design is that the 

transfixation is loaded in shear instead of bending. The 

consequence is that fewer and smaller diameter pins can be 

used without any loss of single cycle or fatigue strength.   

Other technical goals in the design of an external fixator are to 

minimize weight by the use of composite materials and light 

alloys and to minimize the bone-sidebar distances.  Our 

current design at the University of Pennsylvania (Evaluation of 

a tapered-sleeve transcortical pin to reduce stress at the bone-

pin interface in metacarpal bones obtained from horses Nash 

& Nunamaker, Am J Vet Res 62, 955-960,2001) employs these 

design principles.   

  

This device is commercially available from rane@magnolia-

net.com.  Below is an outline of the application procedure: 

Attach foot plate using nails or the glue-on system with the 

animal under general anesthesia 



 

 229

• Prep and scrub the extremity from the hock or carpus 

distally.  

• Apply sterile drapes and begin surgery. 

• Using the supplied drill guide, drill 7.94mm holes (one 

each) at the junctions of the proximal and distal 1/3 of 

the cannon bone from lateral to medial. Place holes in 

center of the bone and marrow cavity and 

perpendicular to the long axis of the bone. 

• Insert the 7.94mm pins into the holes using the 

threaded cap to protect the threads. 

• Assemble the sleeves over the pins on both the medial 

and lateral sides securing them with the nuts and 

lockwashers supplied. 

• Protect the sleeve skin junction with a sterile bandage 

wrap and break scrub to continue the assembly. 

• Assemble the side tubes using ring connectors over the 

tapered sleeves on both sides of the leg. 

• Slide base into the ends of the distal tubes and fasten 

base to foot plate using cap screws supplied. 

• Insert reinforcing rods  into tubes on both the medial 

and lateral sides. 

• Apply electrical  tape around all the tubular junctions to 

prevent leakage. 

• Reduce fracture and stabilize (traction) the limb in a 

position that allows filling of the tubes. 

• Mix the polymer (UC 41 A and B, 2:1 by volume) and 

pour sidebars. Do one side at a time. 

• Cool tubing with cold sterile saline if necessary to 

prevent heating of the pins. 

• Remove wet sterile wrap around tapered sleeves. Cover 

frame with bandage and recover horse from anesthesia. 
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An in depth instruction set is available from the manufacturer. 

Help with the indications and assembly can be obtained from 

Dr David Nunamaker (dmn@vet.upenn.edu) 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Severely comminuted proximal 

phalangeal fracture  -appropriate 

candidate for external skeletal 

fixation. 

Version 3 external skeletal 

fixator.  Two transfixation 

pins 
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Heel bulb  
lacerations  

in horses 
 
 

Robin M. Dabareiner DVM, PhD 
 

 

Take home message: 

Horses sustaining a heel bulb laceration can successfully return to 

their intended use. The distal interphalangeal (DIP) joint was the 

most common synovial structure affected by the heel bulb 

laceration, and resulted in a poorer prognosis for successful 

outcome. 

 

Introduction:   

Lacerations of the palmar/plantar aspect of the pastern and the 

heel bulbs of horses occur commonly and usually result from 

traumatic injuries associated with wire or other metallic objects.  

A thorough examination of pastern/heel bulb lacerations is 

warranted, because of the proximity of various synovial  

structures.  Concurrent involvement of the digital synovial tendon 

sheath, deep digital flexor tendon, proximal interphalangeal joint, 

distal interphalangeal joint, and navicular bursa can result in a 

poor prognosis for return to soundness.1-3  Subsequent foot 

lesions resulting from heel bulb lacerations such as hoof cracks, 

coronary band avulsions, and collateral cartilage lesions may also 

limit return to soundness.1,2 

 

The management of lacerations involving the pastern and heel 

bulbs of horses has been described in conjunction with lacerations 

of the distal limbs and other hoof injuries.1,2,4,5  The purpose of 

this paper is to describe the clinical signs, structures involved, 
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treatments used, and outcome in a series of horses with 

lacerations involving the pastern and heel bulb region of the distal 

limb. 

 

We obtained information  from medical records of over 100 

horses having a heel bulb laceration at Texas A&M over a 10 year 

period Upon presentation initial treatment in all cases included 

cleansing and lavage of the laceration with an antiseptic solution 

followed by careful evaluation of the wound to identify potential 

involvement of the digital tendon sheath, deep digital flexor 

tendon, proximal interphalangeal joint, distal interphalangeal 

joint, navicular bursa, and collateral cartilage(s).  Perineural 

anesthesia was performed as needed to facilitate examination.  

Integrity of synovial structures was determined by infusing a 

sterile polyionic solution into the synovial cavity or digital tendon 

sheath in question aseptically at a site remote from the 

presenting wound.  Synovial structures that communicated  or 

suspected to communicate with the wound were lavaged with a 1 

to 2 liters of sterile polyionic solution and then treated by local 

infusion of amikacina antimicrobial (500 mg).The synovial 

structure was lavaged under standing sedation initially at 

presentation then every other day until synovial fluid analysis or 

clinical signs indicated that the structure was no longer infected. 

If a synovial structure was involved, broad spectrum antibiotics 

were administered for a minimum of 2 weeks. 

 

Dorsopalmar (plantar) and lateromedial radiographic projections 

were obtained in some cases to evaluate the middle phalanx, 

distal phalanx, and navicular bone for osseous involvement and to 

determine if radiopaque foreign bodies were present.  

 

After assessing the extent of the wound and determination of 

synovial structure integrity, either primary closure and cast 
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immobilization was utilized as treatment, or the wound was 

immobilized and allowed to heal by second intention.  Horses with 

chronic wounds that had granulation tissue present were treated 

with either delayed secondary closure and immobilization, or 

allowed to heal by second intention under a bandage or cast.  If 

the wound was severely contaminated or traumatized, a foot 

bandage was utilized to allow debridement of the wound for 7 to 

10 days prior to cast immobilization. When feasible, a foot cast 

was applied with the horse standing and sedated to allow the cast 

to conform to the normal axis of the hoof and pastern. 

 

Follow-up information was obtained by telephone interview with 

the owner, trainer, or both.  Outcome was considered successful 

if the horse was sound and able to be used at a level of 

performance that equaled or exceeded the level achieved before 

injury.  For horses that did not have successful outcomes, the 

reason for failure, degree of improvement of clinical signs, and 

alternate use were determined if possible.     

 

One hundred and one horses met the study criteria Most of the 

horses were quarter horses with some thoroughbreds and the 

rest a variety of different breeds. Eleven of the 101 horses were 

sexually intact males (11 %), 32 were females (32 %), and 58 

were castrated males (57 %). 

 

Seventy-five of the 101 horses (74 %) did not receive any 

antimicrobials prior to referral, while 20 horses (20 %) did receive 

antimicrobials prior to referral.   Duration of injury prior to 

admission to our hospital was known in 60 horses (59%) and 

ranged from 1 hour to 168 hours, mean 72 hours. The cause of 

injury was known in 87 horses (86%) and was due to a wire cut 

in 41 horses (41%), metallic object in 46 horses (46%) , and 
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unknown in 14 horses (14%).  The degree of lameness upon 

admission was not recorded in the medical records.  

 

Radiographs were available for retrospective study for 38 of the 

101 horses (38 %).  Of the 38 horses with radiographs of the 

foot, there were no bony lesions in 23 horses (61 %).  Nine 

horses (24 %) had radiographic changes indicating damage to the 

distal phalanx, 5 horses (13 %) had radiographic changes 

indicating damage to the middle phalanx, and 1 horse (3 %) had 

radiographic evidence of damage to the navicular bone.   

 

The majority of horses in this study (96 %) were initially treated 

with wound debridement.  A total of 19 horses (19 %) had 

involvement of synovial structures.  Thirteen horses (13 %) had 

lacerations that involved the distal interphalangeal joint.  The 

digital tendon sheath was involved in 3 horses (3 %) and in 2 of 

these the deep digital flexor tendon was damaged. The proximal 

interphalangeal joint was affected in 3 horses (3 %).   

 

The wounds of 30 horses (30 %) were sutured.  All of these 30 

horses presented with acute injuries of less than 8 hours duration 

and the laceration was noted to have minimal contamination in 

the medical record. Twenty-one horses (21 %) had their wounds 

sutured closed using either # 1 or # 2 polypropylene.  The 

wounds of 71 horses (71 %) were not sutured and allowed to 

heal by second intention. The majority of these horses had 

contaminated wounds or sustained the injury several days prior to 

presentation to our hospital.  

 

Fifty-two of 101 horses (52 %) had a cast applied that 

incorporated the foot and extended to the proximal pastern 

region.  Duration of cast immobilization ranged from 1 to 3 weeks 

(mean, 3 weeks; median, 3 weeks).   Forty-eight of 101 horses 
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(48 %) were managed by bandaging alone.  The range of time 

for bandaging was 1 to 12 weeks (mean, 4.1 weeks; median, 3 

weeks).  

 

Horses with synovial structure involvement were treated as 

follows: involved structures were lavaged with 1 to 2 liters of 

sterile polyionic fluid followed by a  local injection of 500 mg of 

amikacina.  These horses had daily regional limb perfusion until 

clinical signs and/ or synovial fluid analysis indicated resolution of 

sepsis. Some horses had the synovial structures treated with 

antibiotic impregnated beads. 

 

Systemic antimicrobials were administered to 56 of 101 (55 %) 

horses immediately after diagnosis and initial wound treatment 

had taken place. The antimicrobial treatment consisted of either 

trimethoprim-sulfadiazineb (15 mg/kg, BID, PO) or Enrofloxacinc 

(5 mg/kg SID PO or IV) The remaining 45 horses did not receive 

any type of antimicrobial therapy post-diagnosis and wound 

treatment. 

 

Follow-up information was obtained for 65 of 101 horses (64 %), 

1 to 116 months after injury (mean, 42 months; median, 31 

months).  Fifty-eight of 65 horses (89 %) survived with no 

complications during wound treatment.  Six  horses (9 %) were 

euthanized due to complications with the heel bulb laceration; five 

of these horses had lacerations that involved the distal 

interphalangeal joint and one horse with tendon sheath 

involvement was  euthanized due to deep digital tendon 

disruption.  One horse died due to unrelated causes.  

 

Sixty-two of 65 horses (95 %) had complete healing of the 

laceration at the time of follow-up. The wounds in 2 of the 65 

horses had not completely healed at the time of follow-up, and 
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the remaining horses had been euthanized.  Fifty-two of 65 

horses (80%) with follow-up information had been treated with a 

foot cast, and 2 (3 %) of these horses had cast complications 

resulting from rub sores.  The casts were changed in these two 

horses and the clinical signs of lameness abated.   

 

Fifty of 65 horses (77 %) were judged by the owner or trainer to 

have a successful outcome  and were able to return to their 

intended use without signs of lameness; 8 horses (12 %) had 

unsuccessful outcomes according to the owner due to persistent 

lameness after complete heeling of the laceration. Seven horses 

were euthanized.  

 

Follow-up information was available for 8 of 13 horses with distal 

interphalangeal joint (DIP)  involvement. Five of 8 (62.5%) horses 

with DIP involvement and follow-up information were euthanized 

due to refractory sepsis.  Two horses with a laceration involving 

the distal interphalangeal joint survived treatment and the 

laceration healed, but are persistently lame and one horse (13 %) 

healed with no further complications.   

 

A resultant hoof wall defect was present in 12 of 65 horses (19 

%), and 3 of 65 horses (5 %) had chronic wounds necessitating 

further therapy Owners were satisfied with the outcome of wound 

treatment in 58 of 65 cases(89 %)  and owner satisfaction was 

unavailable for 7 horses. 

 

Lacerations of the pastern/heel bulb region are common injuries 

in horses that usually respond well to appropriate treatment 

consisting of wound debridement and lavage, followed by 

primary- or delayed-primary closure of the wound combined with 

wound immobilization or wound immobilization alone to allow the 

progression of second intention healing. Fifty of 65 horses (77 %) 
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with known follow-up in this study were able to return to their 

intended use following complete healing of the heel bulb 

laceration.    

 

Laceration of adjacent synovial structures, however, may result in 

permanent lameness and possibly loss of the horse . Nineteen of 

101 (19 %) horses in this study had synovial structure 

involvement. The distal interphalangeal joint (DIP) was most 

commonly affected in this study. Although follow-up information 

was only known for 8 of these 13 horses, 5 horses (63 %) were 

euthanized due to unresolved joint sepsis and 2 were persistently 

lame presumably due to osteoarthritis of the joint. Only 2 of 6 

horses having either digital tendon sheath or  proximal 

interphalangeal (PIP) joint involvement had follow-up. One horse 

was euthanized and 1 had persistent lameness. It would appear 

that horses sustaining a heel bulb laceration should be closely 

evaluated for DIP joint involvement. Results from this study 

suggest that horses with heel bulb lacerations affecting the DIP 

joint have a poorer prognosis for complete recovery  (13 %) than 

horses without DIP joint involvement (77 %).  

 

Initial treatment should consist of a combination of wound 

debridement, scrubbing, and lavaging with an antiseptic solution 

to remove gross contamination.  However, extensive debridement 

of the laceration should be avoided  to avoid potential damage to 

the neurovascular bundle.  Dilute (0.1%) povidone iodine is 

considered the antiseptic of choice.6 Chlorohexidine should be 

used cautiously in the region of joints and tendon sheaths.7 

Ninety-seven horses (96 %) in the study were found to have 

followed this type of therapy upon initial examination.   
 

Exploration of the laceration to determine the severity of damage 

to the underlying soft tissue and synovial structures should be 
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followed after  thoroughly cleansing the wound.  The proximal 

interphalangeal joint, distal interphalangeal joint, and digital 

flexor tendon sheath should be examined thoroughly to ensure 

their integrity.  Early recognition of joint involvement is important 

for initiating immediate treatment and preventing joint 

destruction. 

 

There was no difference in the outcome of horses with follow-up 

that had their lacerations sutured closed versus those lacerations 

that were allowed to heal by second intention.  One horse (5 %) 

that had its laceration surgically closed had an unsuccessful 

outcome and 2 horses (3 %) that had their lacerations managed 

with second intention healing had unsuccessful outcomes.  

 

In this study, horses treated by cast immobilization wore the cast 

for a mean of 3 weeks.  Cast complications were  uncommon in 

this group of horses with only 2 of the 52 casted horses having 

follow-up information, reported to have cast complications 

consisting of rub sores. The foot cast provides protection of the 

wound by  limiting movement of the wound edges,  providing 

tension relief on the sutured wounds, decreasing exuberant 

granulation tissue and by providing a moist environment for faster 

epithelialization.8 Casts often provide more complete 

immobilization than do bandages and are especially useful in 

wounds involving the foot and pastern regions which are in 

constant motion.8 In this study, foot casts were shown to be an 

effective method for providing long-term immobilization of heel 

bulb lacerations. The author’s clinical impression is that there are 

less cast complications seen with a foot cast  than a lower limb or 

full limb cast application in horses. The reason for this in 

unknown, but may be location, the use of less cast material 

required for the foot cast or its application The  foot casts were 

applied with the horse standing and the limb elevated off the 
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ground.  As soon as the cast was applied, the horse was allowed 

to bear weight on the affected limb to allow the cast to conform 

to the dorsum of the hoof and pastern. One potential 

complication of long-term cast application is the development of 

dermal pressure necrosis at the top of the cast.  It is for this 

reason that we apply these casts with the limb elevated off the 

ground and then make the horse stand on the cast limb before 

the fiberglass cures.  This conforms the inner surface of the cast 

to the dorsum of the pastern and may have prevented the 

development of cast sores in these cases, even after long-term 

immobilization.   

 

A properly maintained foot cast in which the top of the cast is 

secured to the skin with elastic tape to prevent organic matter 

(wood shavings, sand, manure, etc.) from the environment from 

gaining access to the inside of the cast can also decrease the 

incidence of potential wound contamination.  All owner’s are 

instructed to monitor the horses with a foot cast for complications 

such as increased lameness, hair loss or sores located above the 

cast which may indicate developing pressure sores, and cast 

breakage prior to dismissal from the hospital.  

 

The development of exuberant granulation tissue was 

more common after bandaging alone versus cast 

application which was likely due to the unyielding nature 

of the fiberglass material.  Bandages were managed for 1 

to 12 weeks, with the mean being 3.5 weeks which was a 

longer time period than casting alone (mean 3 weeks). It 

is apparent from this study either foot casts or soft tissue 

bandaging can lead to a successful outcome for horses 

sustaining heel bulb lacerations; however, it is the 

author’s impression that casting may have a better 
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cosmetic outcome, if the client is capable of the cast 

management.   
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Amiglyde-V, Fort Dodge Animal Health, Fort Dodge, IA 50501 

Sulfamethoxazole & trimethoprim tablets, Mutual Pharmaceutical Co, Inc., Philadelphia, 

PA 19124 

Batryl 100, Bayer Health Care LLC., Shawnee Mission, KS 66201. 
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Millenium Mouth Opener 
 
Security and comfort– 22 step safety  
ratchet. Wide plates and arms ensure  
optimum comfort for patient and 
Practitioner. 

Quality stainless steel 
Weight: 3kg 
Length: 20cm; Width: 12cm 
Height: 7.5cm 
Opening: 7.5cm 

 
Best available on the market! 
 

Agent for both in South Africa: Cedric Tutt     0839573682 Email: cedrictutt@telkomsa.net 

Horse Dental Equipment  
PROFILING UNIT   
 

Includes :  
 
- 1 N° 1 electric motor + 1 belt 
- 1 drive shaft 1.20 m  
- 1 spare drive shaft 1.20 m  
-  safety pins for drive shafts 
-  1 maxillary drill ( F1 ) 
-  1 mandibular drill ( F2 )  
- 1 angle drill ( F3) or bowl drill             
    ( F4 )  
- 1 extention 
- 1 electric cable  
- 1 instrument case  

Electric motor  N° 1 
Power 500W - 230 V  
4000-9000 rpm – 50/60 Hz 
Weight : 1.4 kg 
Powerful & light, the microprocessor maintains the 
speed you have selected, whatever  force you 
require. 
Great mobility, thanks to its convenient waist belt. 
ONE YEAR GUARANTEE  
GERMAN PRODUCT 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Dramatically less traumatic for you, your patients  
and their dentition, Luxator® instruments are now  
the preferred method of performing extractions!   
 
 
 
 
 
 
 
 
 
The Luxator® instrument  
is a specially designed  
periodontal ligament 
 knife with a fine  
tapering blade that  
compresses the alveolar  
bone, cuts the ligament and  
gently eases the tooth from  
its socket. Luxator®  
instruments were invented 
and designed by a dentist to make extractions as  
trauma free as possible. The whole operation is  
performed with the minimum of tissue damage.  
 

 
Inserting a Luxator® into the periodontal  
ligament. The Luxator® is advanced into  
the gingival sulcus at a slight angle to the tooth, i.e. following the surface of 
the tooth, and pressed into the periodontal ligament space. It is worked 
around the whole circumference of the tooth, using gentle apical pressure, 
cutting the periodontal ligament fibres.  

 
 
L-1S  Straight Blade White  1 mm Incisor, cats, small dogs and rodents  
L-2S  Straight Blade Green  2 mm Apical and/or Interproximal  
L-3S  Straight Blade Grey   3 mm Interproximal  
L-3CA  Contra Angle Blue   3 mm Lingual and/or Distal - Molars  
L-5S  Straight Blade Tan   5 mm Canines, Molars  
Luxator® is a registered trademark and owned by Directa AB. 
 
Luxator® kit comprises 5 instruments in an aluminium tray and is offered at an  
introductory price of R1865.00 excluding VAT. The kit includes straight 1mm,  
2mm, 3mm and 5mm and 3mm contra-angled Luxators®. Luxators® are also available to purchase  
separately. Price available on request. Dental explorer and periodontal probes are essential equipment  
used in the examination of teeth and their supporting structures. Price available on request.   
Prices do not include postage or packaging. 
 
 



Overview of  Clinical and Pathological Effects 
of  Flunixin Meglumine Administration to 
Neonatal Foals      
Joan B. Carrick et al, Clin J Vet Res 1989; 53: 195-201

Finadyne, flunixin meglumine 50 mg/ml is the only NSAI labeled for use in foals of 72 hours of age and older. Some newer drugs only 
instruct use from 6 weeks of age and older. Making one look at an established product with new eyes!

Gastrointestinal ulceration is an important concern, especially when treating foals. First do no harm, comes to mind. In the mentioned study, 
2-3 day old foals were given Finadyne intravenously at a dose of 0.55, 1.1, 2.2 and 6.6 mg/kg divided twice daily for 5 days. Foals were given 
physical exams daily and blood samples were collected on days 1, 3 and 6. All foals were euthanized after 6 days, necropsied and examined 
for lesions.

Results of the study showed that of the foals that developed diarrhoea during the study, there was no relationship between the incidence of 
diarrhoea and flunixin meglumine dosage. As for blood parameters, the study showed that many of the changes noted were consistent with 
published reports for neonatal foals reflecting a normal change associated with adaptation to extrauterine life. However, the rise in WBC and 
neutrophil count during the experiment is in contrast to previously published information which indicated that in healthy foals greater than 
2 days of age, these parameters remained constant. As there was not significant difference among the different treatment groups, the rise in 
WBC and neutrophil numbers may have been due to the stress of repeated handling of the foals or concurrent infection.

In studying the effects of Finadyne on the kidneys there was no gross or histological evidence of renal papillary necrosis. In addition, the only 
rise on serum urea and creatinine occurred on day 6 in the 2.2 mg/kg treatment group. One of the foals in the 2.2 mg/kg group had clinical 
evidence of renal failure, however, the renal failure in this foal was most likely a result of dehydration associated with diarrhoea, but may 
have been exacerbated by flunixin meglumine administration.  None of the foals in the 6.6 mg/kg treatment group developed clinical signs 
of renal failure.

The gastrointestinal lesions seen in the foals in this experiment were mild in comparison to lesions reported in foals that received phenylbu-
tazone at approximately twice the recommended dose. At Schering-Plough’s recommended dose of 1.1 mg/kg given for 5 days, there was 
no significant increase in gastrointestinal lesions.  At 6.6 mg/kg the gastrointestinal lesions noted were not graded as severe. This finding 
was unexpected since the administration of phenylbutazone to adult ponies at 3 x, and to horses 3.5 or 7 times the recommended dosage has 
produced severe colic, diarrhoea and death in 4 to 10 days.

The incidence of gastric ulceration in healthy, unhandled foals are unknown. In the saline-treated control group, 2 foals had gastric ulcers. 
This complicates the interpretation of these results. Nonetheless, the study did show that the treatment of  healthy neonatal foals with the 
recommended dosage of Finadyne caused no clinical, clinicopathological or pathological differences compared to treatment with physiological 
saline, but treatment with 6.6 mg/kg/day increased total gastrointestinal ulceration, gastric ulceration and cecal petechiation.

Safety, as is efficacy is not a sole function of the active ingredient included in a drug, but of the complete formulation. Use Finadyne - quality 
backed by research. 

CONTACT:  
Dr Corné Loots,  Business Unit Manager, Companion Animals and Poultry
Schering-Plough Animal Health,  Tel. 086 100 7724
             2F0305

S3  Finadyne Injection. 83/2.6/63 Each ml contains flunixin meglumine
equivalent to 50 mg flunixin. Applicant: Schering-Plough (Pty) Ltd. 
54 Electron Avenue, Isando, 1600.



Finadyne and Endotoxaemia
    
Endotoxic shock, which can be fatal, is the result of gram negative bacterial infections. Endotoxins are responsible for a variety 
of effects in mammals: hypoglycaemia, intravascular coagulation, ischaemia, endothelial damage and a decrease in white blood 
cell numbers. Colic in horses, diarrhoea in calves, coliform mastitis in cows, MMA in sows and abdominal trauma in dogs are 
specific examples. Endotoxins are released from the cell wall when the bacterium is broken down. Because of continual growth 
and death of gram-negative bacteria in the intestinal tract, there is a constant endotoxin level in the gut. Animals are protected 
from gut endotoxins by very limited absorption or liver detoxification. 

Several factors may be involved in overriding the protective mechanisms in the gut: 
 a. death of large numbers of bacteria, leading to increased amounts of endotoxin;
 b. breakdown of protective barriers;
 c. overwhelming challenge to the liver;
 d. combination of the above.

Damage to vascular endothelial cells follows, the arachidonic cascade is activated and prostaglandins are formed. A decrease in 
blood pressure is followed by partial recovery and then marked decrease in blood pressure, resulting in inadequate blood flow 
to critical organs. The latter changes are partially due to the effects of prostaglandins (tromboxane and prostacyclin). In model 
studies it has been shown that Finadyne blocks the increases in tromboxane and prostacyclin. Thereby, reversing the adverse 
effects of decreased blood pressure and decreased blood flow to critical organs. Phenylbutazone has a lesser effect and sodium 
salicylate has no effect. Finadyne appears to have a greater affinity for the enzymes in the vascular endothelial cells and this may 
explain the differenced in anti-endotoxic effect of these NSAIDs. Finadyne was also proven to be a more potent COX inhibitor 
than phenylbutazone in vivo.

Treatment of endotoxic shock must be rapid and directed on three fronts: symptoms, mediators and bacteria responsible for 
endotoxin release. Fluids should be started immediately, followed by Finadyne as early as possible. This increases the circulat-
ing blood volume and reduce hypotension. Antibacterial treatment is instituted last to combat the infection. Fluid and anti-
inflammatory treatment comes first, since shock is the most life-threatening. Starting with antibiotics may result in treating the 
infection of a dead animal!

Safety, as is efficacy, is not a sole function of the active ingredient included in a drug, but of the complete formulation. Use 
Finadyne - quality backed by research. 
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