COMMON NERVE AND JOINT BLOCKS PERFORMED IN THE HORSE:

INTRODUCTION:
Regional anesthesia is a valuable diagnostic aid used to localize lameness when, after a thorough clinical examination, the site of pain remains uncertain. Localizing pain allows other diagnostic procedures, such as anesthesia of a joint, radiography, ultrasonography, CT, scintigraphy, or MRI to be used more effectively and economically to identify the cause of lameness. Additionally, use of regional anesthesia allows some surgical procedures to be performed without the need for general anesthesia, and it can be used to provide temporary, humane relief of pain.

LOCAL ANAESTHETIC DRUGS USED:
Lidocaine HCl (2%) and mepivacaine HCl (2%) are the local anesthetic agents most commonly used to induce regional anesthesia during the lameness examination. Mepivacaine HCl is preferred by most clinicians, because it causes less tissue reaction than lidocaine HCl. Bupivacaine HCl is used to induce regional anesthesia for humane relief of pain, because it provides anesthesia that lasts 4–6 hr.
The choice of anesthetic agent may depend on its duration of action. The anesthetic effect of mepivacaine HCl, which lasts 90–120 min, makes this agent valuable for examining a horse with lameness in multiple limbs or if multiple sites of pain on a limb are suspected. Lidocaine HCl, which has an anesthetic effect of only 30–45 min, might be the preferred local anesthetic agent when different techniques of diagnostic analgesia are likely to be used during the lameness examination.

LOCAL ANAESTHETIC NEEDLE SIZES USED:
Most nerves below the carpus or hock are anesthetized using a 25-gauge, 5/8-in. (1.59-cm) needle. A 1½-in. (3.8-cm), larger-gauge needle (eg, 22- or 20-gauge) is used to anesthetize nerves located more proximally on the limb. If a relatively large-gauge needle is to be used, SC deposition of a small amount of local anesthetic solution, using a 25-gauge needle, may avoid resentment by the horse when the larger-gauge needle is inserted.


IMPORTANT CONSIDERATIONS FOR LOCAL ANAESTHETIC NEEDLE USAGE AND METHODS EMPLOYED:
To avoid broken or bent needles during perineural administration of local anesthetic solution, the needle should always be inserted detached from the syringe. Spinal needles are flexible and more likely to bend than break and, thus, safer to use if there is a possibility the horse may move the limb. Using a flexible needle is especially important when the difference in range of movement between skin and deeper tissues is large, in case the horse moves during injection. Luer-lock syringes should not be used because they are difficult to attach to the needle after it is inserted, and this type of syringe cannot be detached quickly from the needle to prevent the needle from being pulled out, bent, or broken if the horse moves during the procedure. The needle should be directed distally during insertion when anesthetizing nerves in the distal portion of the limb. Directing the needle proximally may result in proximal migration of anesthetic solution and unintended anesthesia of more proximal branches of the nerve, thus confusing the results of the examination.

INTRODUCTORY CONCEPT ON VOLUMES OF LOCAL ANAESTHETIC TO USE:
When the goal of regional anesthesia is to identify a site of pain below the carpus or hock, only the smallest effective volume of anesthetic solution should be administered to avoid inadvertent anesthesia of adjacent nerves. When the nerve can be palpated subcutaneously, a very small volume of local analgesic solution can be used because the solution can be placed more accurately into the fascia surrounding the nerve.

PREPARATION OF THE SITE OF INTEREST IN THE PATIENT:
Opinions vary concerning the amount of skin preparation necessary before administering regional anesthesia. For short-haired horses, the site of injection is often prepared by wiping the site with cotton pledgets or gauze sponges soaked in 70% isopropyl alcohol until a pledget or sponge appears clean. If the site of injection is particularly dirty, it should be scrubbed with antiseptic soap. The consequences of a nonsterile, SC injection are usually minimal, but inadvertent, nonsterile injection of a tendon sheath or joint could result in septic synovitis.


COMMON NERVE BLOCKS PERFORMED IN THE FORELIMB OF THE HORSE:
1) PALMAR DIGITAL NERVE BLOCK:
Perineural analgesia should start distally and progress proximally, hence, the Palmar Digital Nerve (PDN) Block is the most commonly performed regional nerve block of the forelimb. The PDN block is performed with the limb held. The needle is inserted directly over the palpable neurovascular bundle ~1 cm proximal to the cartilage of the foot. The needle is directed distally, and 1.5 ml of local anesthetic solution is deposited near the junction of the nerve and the cartilage of the foot. The PDN block desensitizes the palmar foot, including the navicular apparatus and distal deep digital flexor tendon, distal interphalangeal joint and the entire sole, skin at the bulbs of the heels, and skin on the dorsal aspect of the coronary band. 

[image: Image result for palmar digital nerve block in horses]

2) BASISESAMOID NERVE BLOCK:
One will then proceed to a Basisesamoid Nerve Block if the horse's lameness is not reduced with the PDN block. With this regional nerve block, the palmar nerves are anesthetized at the level of the base of the proximal sesamoid bones, before the nerve branches into the dorsal and palmar digital nerves. When performing an abaxial sesamoid nerve block, 2.5–3 mL of local anesthetic solution is deposited at the base of the proximal sesamoid bones over the neurovascular bundle, which is easily palpated at this location. More proximal deposition of local anesthetic solution may anesthetize a portion of the fetlock joint. Positive response to a basisesamoid nerve block, performed after a PDN block has failed to ameliorate lameness, localizes the site of pain-causing lameness to the pastern.

[image: Image result for basisesamoid nerve block in horses]

3) LOW PALMAR NERVE BLOCK/ LOW 4-POINT BLOCK:
The Low Palmar Nerve Block, or Low 4-point Block, is performed after a negative response to the Abaxial Sesamoid nerve block. This nerve block is usually performed with the horse bearing weight on the limb, but it can also be performed with the limb held. The medial and lateral palmar nerves are anesthetized, using a 25-gauge, 5/8-in. needle, by depositing 2 mL of local anesthetic solution over each palmar nerve where it lies subcutaneously at the dorsal border of the deep digital flexor tendon. The palmar nerves should be blocked at the level of the metacarpus to avoid the possibility of misdirecting a needle into the digital flexor sheath, which often extends proximally to the level of the end of the splint bones. When the palmar nerves are blocked at the level of the middle of the metacarpus, the communicating branch that connects them, the ramus communicans, should also be blocked with 1 mL of local anesthetic solution. Blocking one palmar nerve proximal to the ramus communicans and the other distal to it allows sensory impulses to propagate through the ramus from the side blocked proximal to the ramus and then proximally through the palmar nerve blocked distal to the ramus. Though easily palpated on the forelimb, the ramus communicans is often nonexistent or impossible to palpate on the pelvic limb. 
To complete the 4-point block, 1–2 mL of local anesthetic solution is deposited SC at the distal end of each splint bone, where the palmar metacarpal nerve lies next to the periosteum of the third metacarpal bone. A positive response to a Low 4-point block, performed after a negative response to an Abaxial Sesamoid nerve block, localizes the site of pain causing lameness to the fetlock.
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4) HIGH PALMAR NERVE BLOCK/ HIGH 4-POINT BLOCK:
The High Palmar Nerve Block, or High 4-point Block, can be performed when the Low 4-point Block fails to improve lameness. With the limb bearing weight, the medial and lateral palmar and palmar metacarpal nerves are anesthetized slightly distal to the level of the carpometacarpal joint. To anesthetize a palmar nerve, a 25-gauge, 5/8-in. needle is inserted through fascia to where the nerve lies near the dorsal border of the deep digital flexor tendon, and 3–5 mL of anesthetic solution is deposited over the nerve.
[bookmark: v3284300]Anesthetizing the medial and lateral palmar nerves alone desensitizes the flexor tendons and inferior check ligament. With the limb held or bearing weight, the palmar metacarpal nerves are anesthetized slightly distal to the level of the carpometacarpal joint by inserting a 20- to 22-gauge, 1 ½-in. needle into the angle formed by the junction of the third metacarpal bone and the second or fourth metacarpal bone. Anesthetizing the medial and lateral palmar metacarpal nerves alone desensitizes the splint bones and their interosseous ligaments and the proximal aspect of the suspensory ligament.

[image: Image result for 4 point nerve block in horses]

5) LATERAL PALMAR NERVE BLOCK:
An easier alternative to the High Palmar Nerve Block, when the site of pain causing lameness is suspected to be in the proximal portion of suspensory ligament, is the Lateral Palmar Nerve Block, which is performed, with the limb bearing weight, by inserting a 25-gauge, 5/8-in. needle over the lateral palmar nerve where it courses over the medial aspect of the accessory carpal bone. The needle is inserted in a medial to lateral direction at the distal third of a palpable groove, and 2 mL of local anesthetic solution is deposited. Because the medial and lateral palmar metacarpal nerves arise from the deep branch of the lateral palmar nerve distal to this site, the structures they innervate, such as the proximal aspect of the suspensory ligament, are desensitized.

[image: Image result for lateral palmar nerve block in horses]






COMMON JOINT BLOCKS PERFORMED IN THE FORELIMB OF THE HORSE:
1) DISTAL INTERPHALANGEAL/ COFFIN JOINT BLOCK:
[image: Image result for coffin joint block in the horse]

This block desensitizes the distal interphalangeal  synovial membrane, joint capsule,  adjacent soft tissues and subchondral bone, navicular apparatus, distal deep digital flexor tendon. It not only desensitises the coffin joint, but also the navicular bursa, the navicular bone and the toe region of the sole. If a large volume of anaesthetic solution (greater than 6 ml) is injected, the heel region of the sole is also desensitised.
Although this block affects the navicular area, a negative response cannot be relied upon to rule out navicular disease as the cause of lameness. Also, lameness due to deep digital flexor tendonitis in the region of the navicular bone may or may not be affected by this block.

2) FETLOCK JOINT BLOCK:
[image: Image result for fetlock joint block in the horse]

This blocks the fetlock joint, synovial membrane, joint capsule and adjacent soft tissues and sunchondral bone by diffusion.





3) CARPAL JOINT BLOCK:
[image: Image result for carpus joint block in the horse]

[image: Image result for carpus joint block in the horse]

COMMON TENDON SHEATH BLOCK PERFORMED IN THE FORELIMB OF THE HORSE:
1) DIGITAL FLEXOR TENDON SHEATH BLOCK
[image: Image result for Digital flexor tendon sheath block in the horse]

This nerve block is performed using a 20 g 1” needle with 10 mls of anaesthetic. This block is performed on the horse limb while standing or if it is elevated. There are three anatomical locations:  proximal to the proximal sesamoid bones and the annular ligament, palmar to the suspensory ligament and with the needle directed slightly ventrally.
This is injected at either:
1. The lateral aspect of the limb palmar to the branch of the suspensory ligment, an just proximal to the proximal border of the annular ligament of the fetlock.
2. The outpouching of tendon sheath between the proximal and distal annular ligaments in the mid palmar pastern, with the needle being inserted horizontally.
3. The outpouching of tendon sheath between the base of the proximal sesamoid bone, and proximal annular ligament of the digit, with the needle being inserted at right angles to the skin.
This block is performed on the horse limb while standing or if it is elevated. There are three anatomical locations:  proximal to the proximal sesamoid bones and the annular ligament, palmar to the suspensory ligament and with the needle directed slightly ventrally.
This block desensitizes the synovial membrane and tendon sheath wall, superficial and deep digital flexor tendons and surrounding soft tissues by diffusion.
COMMON BURSAL BLOCK PERFORMED IN THE FORELIMB OF THE HORSE:
1) NAVICULAR BURSA BLOCK:
The navicular bursa block is usually performed by placing a 3.5inch spinal needle between the bulbs of the heel just above the coronary band, and advancing it into the foot until it touches the navicular bone. A small volume (2-3 ml) of local anaesthetic solution is injected (sometimes with 0.5-1ml of an X-ray contrast agent so that correct placement of the block can be confirmed by subsequent radiographic examination).
A positive response to this block indicates pain in the navicular bursa, the navicular bone, the supporting ligaments of the navicular bone, the sole at the toe or the deep digital flexor tendon inside the foot.

[image: Image result for navicular bursa block in the horse]

COMPLICATIONS OF THE AFOREMENTIONED BLOCKS:
Complications of regional nerve blocks are rare but include a broken needle shaft, SC infection, and infection of a synovial structure adjacent to the nerve anesthetized. Local anesthetic solution is detectable systemically, which could create a problem for a horse participating in a competition if the horse's serum is examined for the presence of drugs.
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Fetlock Joint Block

Volume & Needle: 8 - 12cc, 20 gauge, 1.5 inch
Proximal palmar/plantar poud
Palmar/plantar to the cannon bone, dorsal to
the lateral branch of the suspensory

ligament, and distal to the button of the lateral
splint bone. Needle is inserted in laterally and
angled downward.

Dorsal pouch: Dorsal aspect of the

fetlock, needle inserted lateral and parallel to
the frontal plane. Needle enters deep to the
common/long digital extensor tendon.

Distal palmar pouch: Palpate recess along distal
dorsal side of lateral sesamoid bone, proximal
to palmar/plantar process of P1. The needle is
angled upward and dorsal-medial.

Collateral Sesamoidean approach: Insert the

needle between the palmar/plantar aspect of
the cannon bone and dorsal articular surface of
the sesamoid bone, penetrating through the
lateral collateral sesamoidean ligament.
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Carpus Joint Block

* Needle & Volume:
— 20gauge, 1.5 inch, 7-10 cc

+ Radiocarpal joint: injected dorsally, with
the carpus flexed. Palpated as
indentation on medial or lateral side of
extensor carpi radialis tendon. Proximal
border s the dorsal-distal radius and
distal border is dorsal-proximal
radial/intermediate carpal bone. The
needle is directed straight into the
indentation.

« Intercarpal joint: Similar. Carpus flexed
and indentation medial or lateral side of
extensor carpi radialis tendon. Proximal

border is dorsal-distal
radial/intermediate carpal bone, and
distal border is proximal border of third
carpal bone. The needle is directed
straight into the indentation.
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Anatomy

o Digital Flexor Tendon Sheath
(DFTS)

o Synovial fluid space, encompasses flexor
tendons

o Identical between fore & hindlimbs

o Length
o Proximal:

= Junction of middle & distal 1/3" of
cannon bone

o Distal:
= Dorsally
= "T-ligament’
= Barrier from navicular bursa
= Palmar/Plantar
= Reflection of sheath wall on DDFT
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a. Site for Paimar Digital
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d. Site for Abaxial
Sesamoid Nerve
block
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Low Four Point Nerve Block

« This block is specific for the forelimbs
* Volume & Needle:
- 2-3cc
— linch, 22 gauge
* Technique:
— Lateral & medial palmar nerves (2)
— Lateral & medial palmar metacarpal nerves (2)

Lateral & medial palmar nerves
« Between the DDFT and suspensory ligament,
halfway up the length of the cannon bone
« Avoid the flexor tendon sheath
Lateral & medial palmar metacarpal
« Distal to the ‘button’ of the lateral & medial
splint bone
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High Palmar Nerve Block
(High 4-Point Block)

- medial and lateral
palmar and palmar
metacarpal nerves are
anesthetized slightly
distal to the level of the
carpometacarpal joint.





image5.jpeg




image6.jpeg
Coffin Joint Block

* Needle: 1.5 inch, 20 gauge
* Volume:4-6cc

* Technique:

— Dorsal: Insert needle through
dorsal surface of distal limb, 1-2cm
proximal to the coronary band.
Needle penetrates common digital
extensor tendon. Needle aligned
either perpendicular to skin surface
or parallel to ground.

— Lateral: Palpate the proximal edge
of the collateral cartilage, halfway
between dorsal and palmar/plantar
aspect of P2. The needle is angled
medial and down-wards.





