Rehabilitation Strategies for ®
the Neurologic Horse

updates

Sherry A. Johnson, pvm, Ms

KEYWORDS
® Neurologic ® Rehabilitation ® Physiotherapy ® Balance e Stability

KEY POINTS

e Manual physical therapy exercises aimed at improving core stability, balance, flexibility,
and neuromotor control are some of the most effective strategies for equine neurologic
rehabilitation.

The most efficient neurologic rehabilitation programs use regular, longitudinal patient as-
sessments followed by appropriate adaptation of protocols with both injury-specific and
whole-body considerations.

Specific rehabilitation protocols for the neurologic horse must consider owner, trainer, and
associated personnel safety in the handling of ataxic horses.

Appropriate incorporation of any modality or therapeutic exercise into a successful reha-
bilitation program relies on an accurate diagnosis and consideration of any orthopedic
comorbidities.

INTRODUCTION

Sports medicine and rehabilitation is quickly becoming one of the most progressive
and exciting sectors within the equine practice. While the human athletes have
embraced the vital role physical therapy and rehabilitation play in the longevity of suc-
cessful careers, the equine sports medicine community has been slower to identify
and incorporate rehabilitative approaches maximally beneficial for specific diagnoses.
Barriers to this progress include the lack of universal recommendations regarding the
timing, frequency, and specific indications of modalities in conjunction with widely var-
ied therapeutic approaches. Whether human or equine, specific neurologic rehabilita-
tion goals to decrease pain, improve flexibility, increase strength and restore maximal
neuromotor control are believed to result in recoveries with less convalescence, less
morbidity, and ultimately improved function. The most effective rehabilitation pro-
grams use regular, longitudinal patient assessments followed by appropriate adapta-
tion of protocols with both injury-specific and whole-body considerations. Specific
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rehabilitation protocols for the neurologic horse must also consider owner, trainer, and
associated personnel safety in the handling of ataxic horses, for which subsequent
risks and precautions must be thoroughly assessed.

This article will discuss various physical modalities, therapeutic exercises, and stra-
tegies being currently used to rehabilitate the neurologic horse. Appropriate incorpo-
ration of any modality or therapeutic exercise into a successful rehabilitation program
relies on an accurate diagnosis. Unfortunately, universal recommendations regarding
the timing, frequency, and specific indications of many of the below-described modal-
ities are still lacking. As further research is able to define specific parameters, signif-
icant advancements within the neurologic rehabilitation field can be expected.
Example rehabilitation program elements and dynamic progression considerations
for the neurologic horse are included at the end of this article for clinician consideration
(Table 1).

EVALUATION OF THE NEUROLOGIC HORSE FOR REHABILITATION PROTOCOL
CONSTRUCTION

Similar to the evaluation of horses with appendicular orthopedic injury, the neurologic
horse must be thoroughly examined before rehabilitation protocol construction for
which a sample evaluation checklist is provided (Supplementary Item 1). In the evalu-
ation of the neurologic horse, specific attention should be paid to the grade of ataxia,
proprioceptive deficits, cervical range of motion, ability to maintain both static and dy-
namic postural control and any secondary muscle weakness and/or atrophy in addi-
tion to previously described neurologic clinical impressions.” This information should
be collected during both passive (palpation) and dynamic (active) examination, and
oftentimes will require experimentation with various physical therapy tools to gauge
suitability (ground poles, theraband, balance pads, and so forth) before formal adop-
tion into the rehabilitation program. As specific diagnosis as possible must be
achieved in each neurologic case, acknowledging that economic constraints may limit
the diagnostic information able to be obtained. With the incorporation of advanced im-
aging techniques such as cervical computed tomography (CT) in conjunction with
myelographic evaluation, the spectrum of pathologic change within the cervical region
has been greatly expanded to further characterize specific disease processes contrib-
uting to clinical signs (Fig. 1), and therefore targeted with multi-modal rehabilitation. In
absence of postmortem evaluation, however, specific neurologic diagnoses may not
be achieved even in cases with unlimited diagnostic imaging and ante-mortem testing,
highlighting a significant source of vulnerability for accurate prognosis and rehabilita-
tive management. Despite these diagnostic limitations, the clinician can use physical
examination findings and functional weaknesses to construct a useful rehabilitative
program that targets balance, neuromotor control, and global strength using a variety
of therapeutic strategies and commercially available physical therapy equipment.

PHYSIOTHERAPEUTIC STRATEGIES TO IMPROVE POSTURAL STABILITY AND
BALANCE ACQUITY

Physiotherapeutic exercises aimed at stimulating motor control, flexibility, and stabil-
ity are regularly used in human physical therapy programs to improve neurologic func-
tion. The use of such exercises has been shown to reduce pain, improve neuromotor
control and circumvent orthopedic reinjury.>~* Human athletes that incorporate spe-
cific core balance exercises into their rehabilitation programs are significantly less
likely to suffer reinjury during a 12-month period following injury, compared with those
individuals with similar injuries that did not emphasize core strength (7% reinjury rate



Table 1

Table outlining components of a generalized rehabilitation program for a horse with mild to moderate neurologic deficits

First 30 d 60 d 90 d 120 d 180 d
Controlled Controlled 10 min, 2x/day, walk 15 min, 2x/day, walk 20 min, 2x/ 20 min, 2x/ 25 min, 2x/day, +/—
Exercise Walk/ pace only pace only day + weighted day + weighted weighted surcingle
Trotting surcingle for one surcingle for one for one session with
session, walk pace session with 5 min 10 min interval trot
only interval trot
Resistance 1st 5 min of each walk 1st 10 min of each Hind end band for one Hind end band for one Hind end & belly band
Band session (hind end walk session (hind full exercise session; full exercise session; for one full exercise
band only) end band only) belly band for 1st belly band for 1st session; nothing on
5 min of the opposite 10 min of the for the opposite
session opposite session session
Ground Poles 1-2 passes over 3 2-3 passes over 3 3-5 passes over 4 poles, 5-7 passes over 5 poles, 7-9 passes over 6 poles,
poles, 0” & spaced poles, (poles 1 & 3 (poles 1 & 3 raised (poles 1, 3 & 5 raised (poles 1, 3 & 5 raised
evenly at 0” and middle 4-6", poles 2 & 4 at 4-6" and at opposite  7-9” and at opposite
pole raised 4-6") &  0”); spaced evenly slants and poles 2& 4  slants and poles 2& 4
spaced evenly at 0”) & spaced raised 4-6" and at
unevenly opposite slants) &
Serpentine through 3 spaced unevenly;
poles in figure-8 alternate direction of
configuration x 2, approach
alternate directions  Serpentine through 3
poles in figure-8
configuration x 3
alternate directions
Backing / Back 10 strides Back through ground  Back up a small incline Back up and down a
straight on flat, poles arranged in an 3x small incline x3
firm footing L-shape x3
Tactile / / Bell boots worn on both Bell boots worn on both 700g pastern weights
Stimulators hindlimbs 1st 5 min of  hindlimbs 1st 10 min on both hindlimbs 1st

exercise session of exercise session 5 min of exercise
session

(continued on next page)
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Table 1
(continued)
First 30 d 60 d 90 d 120 d 180 d
Physiotherapeutic Core Exercises Caudal tail pulls x5  Caudal tail pulls x5  Caudal tail pulls x5 reps Caudal tail pulls x5 reps, Caudal tail pulls x5 reps,
Exercises reps reps Lateral cervical bending lateral tail pulls x5 lateral tail pulls x5

Balance Pad
Work

Perturbations

Lateral cervical

bending to the level

of the stifle x5 reps

each direction
Ventral cervical

flexion to the level

of the chest x5 reps

Green (firm) pads
both forelimbs
5 min

Lateral cervical
bending to the level
of the hock x5 reps
each direction

Ventral cervical
flexion to the level
of the carpi x5 reps

Blue (soft) pads both Blue (soft) pads both
forelimbs 5 min

Green (firm) pads

both hindlimbs for
5 min

to the level of the
hind fetlock x5 reps
each direction
Ventral cervical flexion
to the level of the
front fetlock x5 reps

forelimbs with

simultaneous green
(firm) pads both
hindlimbs for 5 min

reps on each side,
sternal lifts x5 reps

Blue (soft) pads both
forelimbs with
simultaneous green
(firm) pads both
hindlimbs for 5 min
while performing
ventral cervical
flexions x5 reps

reps on each side,
wither pulls x5 reps
on each side, sternal
lifts x5 reps

Pads on all four limbs,
alternate color for
each limb at each
session for 5 min
while performing:
caudal tail pulls x5,
ventral cervical
flexions x5, lateral
cervical bending x5
each direction

LF & RF perturbations LF & RF perturbations LF & RF perturbations x5 LF & RF perturbations x5 LF & RF perturbations x5

x3 reps, holding
pressure for each
repetition for 1-3 s

x5 reps, holding
pressure for each
repetition for 3-5 s

reps, holding pressure
for each repetition for
3-5 s with opposite
forelimb on green
(firm) pad

reps, holding pressure
for each repetition for
3-5 s with opposite
forelimb on blue
(soft) pad

reps, holding pressure
for each repetition
for 3-5 s with
opposite forelimb on
blue (soft) pad & LH/
RH limbs on green
(firm) pads

[4:13
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Whole-Body Theraplate / 15 min, 2x/day 20 min, 2x/day 20 min, 2x/day while 20 min, 2x/day while
Vibration performing lateral performing sternal
cervical bending x5 lifts, caudal tail pulls
reps each direction & lateral cervical
bending x5 reps each
direction
Aquatic Exercise Underwater / / Increase by 1 minute/ 20 min, 1x/day with 30 min, 1x/day with
Treadmill session from 5 min; water at the level of alternating water

gradually increase
water depth to the
level of the shoulder

the shoulder

depths

Specific diagnosis, presence of orthopedic comorbidities, behavioral considerations, and equipment availability ultimately dictate this framework’s suitability for
each patient. This table is not meant to be blanketly applied to all neurologic cases, but rather provided to give the clinician a framework of gradual, titrated use
of a variety of physical therapy components. All neurologic rehabilitation programs should be overseen by the primary care veterinarian with regular, longitudinal
monitoring to ensure each protocol is productive for the horse and safe for associated personnel.
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Fig. 1. Horse placed under general anesthesia for cone-beam computed tomographic (CT)
guided myelographic evaluation at Colorado State University (A). This case was subse-
quently diagnosed with dynamic spinal cord compression at C5/6 and C6/7 on sagittal plane
CT images (black arrows, B) in addition to left-sided extradural compression at C6/7 (yellow
arrow D), left facet widening with marked osteoarthritis (black arrow, D) and left spinal
nerve root compression on transverse plane CT images (red arrow, D). This patient’s more
normal C4/5 articular facet in the transverse CT plane is presented for comparison (C).

in the balance training group vs 29% reinjury rate in the control group).® Strengthening,
improving proprioception and balance control following injury remains a central focus
of human physical therapy programs, and while standardized investigations have yet
to focus on equine applications, there are several mechanisms through which neuro-
motor control can be recruited to aid the clinician in neurologic rehabilitation outcome.
Improving postural stability and balance control through improving strength, size, and
symmetry of the spinal stabilizer muscle multifidus remain one of the most promising
targets for the equine clinician.>® This muscle can be targeted through the use of
physiotherapeutic exercises,® various forms of perturbation © and even whole-body
vibration.”

Therapeutic Exercises

Pursuant to the neurologic equine patient, several core strengthening exercises and
their role in activating deep, stabilizing epaxial musculature to subsequently improve
postural motor control and alter kinematics have been investigated.®5-8° Both baited
and passive exercises offer opportunities to facilitate stretching during dynamic
phases and strengthening during static phases of the exercise. Institution of dynamic
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Ventral Cervical Flexion to Chest

Ventral Cervical Flexion to Carpi

Ventral Cervical Flexion to Front
Fetlocks

Biomechanical Target Regions:

Cranial cervical spine
Cranial thoracic spine
Rectus abdominus

Biomechanical Target Regions:
Middle cervical spine o :
Cranial to central thoracic spine ~ Biomechanical Target Regions:
Rectus abdominus Entire cervical spine
Entire T/L spine & LS
Rectus abdominus

Fig. 2. Ventral cervical flexion exercises performed at 3 different levels: chest (A), carpi (B)
and front fetlocks (C). Corresponding anatomic regions targeted with each exercise listed,
respectively, for each level based on research performed by®° that found the largest angular
changes to occur within the cranial and caudal cervical regions (<10° change within the mid-
dle cervical spine). Incorporation of these exercises must align with the rehabilitative goal of
improving cervical range of motion, augmenting core stability, and stretching the thoraco-
lumbar region. (Photos courtesy of Equine Sports Medicine & Rehabilitation, Whitesboro,
TX.)

mobilization exercises over a 3-month time period has been shown to increase both
size and symmetry of the multifidus muscle as assessed through longitudinal ultraso-
nographic evaluation.® A recent investigation demonstrated a positive association be-
tween postural stability and multifidus muscle hypertrophy in lame horses undergoing
individualized rehabilitation programs.® While blanket recommendations regarding the
prescription of the below listed exercises is not advised, the stretches listed below
offer means through which various regions of the cervical and thoracolumbar spine
may be targeted (Figs. 2 and 3).

In the author’s experience, these dynamic exercises are most effectively instituted
as part of an individualized program, then progressively modified to increase in diffi-
culty. Depending on the neuroanatomic localization of the lesion, targeting various re-
gions of the cervical spine is possible based on the level of dynamic bending.?° As the
patient improves in flexibility and ability to complete various physiotherapeutic exer-
cises the clinician can then begin to increase the level of difficulty by altering static
postural (stance) position (limb protracted vs retracted, for example), or combining
these exercises with other physical therapy aides (resistance bands and/or balance
pads, for example). Suitability for these exercises must be assessed carefully in terms
of a patient’s ability to safely and comfortably perform them in light of the specific
neurologic diagnosis. More physiologic benefit will be achieved when fewer repetition
of these types of stretches can be correctly performed in contrast to agitation with
increased repetitions using an incorrect form, so care must be taken to ensure the ex-
ercises are performed in as pain-free state as possible.

Significant muscle hypertonicity and spasming contributing to the avoidance of
these exercises may be alleviated by first applying heat therapy to the cervical or

385



386

Johnson

Lateral Cervical Bending to Stifle Level

Lateral Cervical Bending to Hock Level

Lateral Cervical Bending to Hind
Fetlock Level

Biomechanical Target Regions:

Lower cervical spine :
Cranial thoracic spine B
Abdominal musculature

iomechanical Target Regions:
Middle cervical spine
Central thoracic spine E . o
Abdominal musculature Biomechanical Target Regions:
Entire cervical spine
Entire T/L spine
Abdominal musculature

Fig. 3. Lateral cervical bending exercises performed at 3 different levels: stifle (A), hock (B)
and hind fetlocks (C). Corresponding anatomic regions targeted with each exercise listed,
respectively, for each level based on research performed by'® that evaluated lateral cervical
bending at the levels of girth, hip or tarsus for which they noted activation through the mul-
tifidus and longus colli muscles. They also noted that the further caudally horses were
bending, the more the caudal cervical and thoracolumbar regions were activated. Incorpo-
ration of these exercises must align with the rehabilitative goal of improving cervical range
of motion, augmenting core stability, and increasing lateral spinal motion. (Photos courtesy
of Equine Sports Medicine & Rehabilitation, Whitesboro, TX.)

thoracolumbar regions for 15 to 30 minutes. Heat therapy may also be combined with
massage using a variety of commercially available human self-massage tools that in
the author’s experience are suitable for equine use due to various pressure and inten-
sity settings that can be adjusted as needed. This warm-up period can help increase
soft tissue extensibility, improve pain and increase flexibility which may ultimately
result in improved function.

Forms of Balance Perturbation

Neuromotor control retraining is a fundamental aspect of human physical therapy pro-
grams in both elderly and individuals with neurologic conditions.’! Perturbation-based
balance training involves repeated postural perturbations to improve control of rapid
balance reactions.’” This form of training, combined with physical exercise has
been shown to dramatically improve functional outcomes and reduce falls."""'2
Perturbation training specifically has not yet been studied in horses, but it is well
accepted that postural stability is integral in maintaining equine balance, protecting
the spinal column, and allowing more accurate reactions to destabilizing forces.®
Improving postural stability in neurologic horses, therefore, represents a key rehabil-
itative target to improve both static and dynamic function. A variety of physical therapy
aides can be used by the practitioner in veterinary-guided rehabilitative management
of the neurologic horse, including recently developed foam pad systems (Fig. 4).% The

2 Sure Foot Equine, Washington, VA.
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Fig. 4. Balance pad use in horses referred for professional rehabilitation: (A) Bilateral fore-
limb application while standing on medium density (purple) Sure Foot balance pads; (B)
Bilateral hindlimb application while standing on firm density (green) Sure Foot balance
pads. (C) Bilateral forelimb application with blue pads (soft) and bilateral hindlimb green
(firm) pad application while performing lateral cervical bending to the level of the hock
for increasing balance acquity challenge. (D) Multi-limb green (firm) and blue (soft) applica-
tion while performing a caudal tail pull for additional balance perturbation. (Photos cour-
tesy of Equine Sports Medicine & Rehabilitation, Whitesboro, TX.)

pads are commercially available in a variety of firmness, and can be used for forelimb,
hindlimb or multi-limb use. The goal of the use of these pads is to challenge and/or
exacerbate postural weakness to stimulate and ultimately improve neuromuscular
function. Depending on the severity of neurologic dysfunction, the author typically be-
gins with forelimb, firm-pad application on a smooth, nonslick surface to ensure safety
for both horse and handler. Once the horse acclimates both physically and behavior-
ally to forelimb, firm-pad application, the author typically then gradually incorporates
more soft pads, and eventual hindlimb and/or all four-limb application. Once the bal-
ance pad is mastered in a standard application fashion (on a flat, nonslick surface), the
clinician can then begin to incorporate further challenges to the neurologic system by
introducing manual perturbation or combining pad application with core exercises
(see Fig. 4).

The author also finds the pads to be a worthwhile diagnostic tool due to the fact that
subtle neurologic deficits may go undetected during the normal, dynamic examina-
tion, but be exacerbated with a balance challenge. It often times is unclear whether
subtle body swaying while on the pads indicates true neurologic dysfunction, core
weakness, or a combination of both, but the author believes global function can be
improved through titrated retraining exercises. The clinician must be fully mindful of
concurrent orthopedic injuries for strategic pad use so as not to exacerbate existing
injuries through soft-pad use.

Manual perturbation exercises also represent an avenue through which the clinician
can stimulate neuromuscular feedback in the neurologic horse. Obvious safety
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Fig. 5. Manual right forelimb perturbation prepressure application (A), during pressure
application for 3 to 5 seconds (white arrow, B) and on gradual release during balance recu-
peration (C). Such exercises represent an avenue through which the clinician can dynami-
cally stimulate neuromuscular feedback in the neurologic horse. (Photos courtesy of
Equine Sports Medicine & Rehabilitation, Whitesboro, TX.)

considerations must be thoroughly evaluated, but if deemed physically stable enough,
perturbation challenges can be introduced by lifting a forelimb or hindlimb and gently
applying steady pressure for 3 to 5 seconds toward the weight-bearing limb, followed
by gradual pressure release (Fig. 5) and subsequent balance recuperation. Surface
changes and/or incline/decline work can also be introduced as horses progress
through a rehabilitative program, and can eventually incorporate a variety of proprio-
ceptive stimulation tools such as ground poles, tactile stimulators, or resistance
bands.

Proprioceptive Stimulation and Strengthening Tools

Because declines in muscular strength can be quite dramatic in human neurologic
conditions and often exacerbate concurrent weakness, human neuromotor physical
therapy programs focus heavily on maintaining as much muscular strength as possible
in the rehabilitative setting. Resistance band training is successfully used in human
physical therapy programs to improve core strength and stability.’*>~'® The use of
various strength training aids within the equine rehabilitation setting has been of recent
interest, including the use of a system of elastic resistance bands, full-body wraps,
and Pessoa lines.'®'® Commonly referred to as a Theraband,’®2" the two-piece
equine elastic band system is thought to stimulate core abdominal muscles with the
abdominal band and engage hindlimb musculature with the hindquarter band
(Fig. 6). Its use in horses at a trot was recently investigated and found to reduce
mediolateral and rotational movement throughout the thoracolumbar region.'” Further
studies investigating more long-term use and potential mechanistic pathways will help
refine its use in the neurologic rehabilitation setting. Also pertinent to the rehabilitation
of the axial skeleton is the use of training lines. Pessoa training aids were demon-
strated to increase both lumbosacral angles and thoracolumbar dorsoventral excur-
sion when used in horses being lunged at a jog,'® but care must be used when
prescribing their use in neurologic horses with concurrent cervical pain. Also recently
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Fig. 6. Incorporation of various forms of resistance band systems that are commercially
available including hind end Theraband system (EquiCore Concepts, LLC [A]) and Eagle Pro-
Six’s full-body wrap (B). Multi-modal incorporation of resistance band work can be accom-
plished by combining its use with ground pole and weighted surcingle use (C). (Photos
courtesy of Equine Sports Medicine & Rehabilitation (Whitesboro, TX) and DRS
Photography.)

available to the clinician is a commercially available full-body resistance band wrap®
that the author has used in select neurologic cases (see Fig. 6). Formal studies are
lacking on this tool specifically, but it is the author’s impression that the full-body
wrap provides tactile stimulation in a stabilizing manner that can be used during
controlled exercise sessions, self-exercise (turnout), or as part of a multi-modal,
cross-training rehabilitative program (in combination with ground poles, tactile stimu-
lators, core stretches, and so forth). With its continued use and protocol refinement,
further recommendations can be expected.

Specific to equine neurologic dysfunction, other physical therapy aides such as
ground poles and tactile stimulators offer clinicians passive means of engaging neuro-
motor control during activities in daily rehabilitation or training. Ground poles when ar-
ranged at various distances, heights and configurations can encourage increases in
thoracolumbar excursion, active range of joint motion, and limb suspension.?? Swing
and stance phase kinematics while going over ground poles have been previously
investigated,???? with several interesting findings related to their incorporation into
neurologic rehabilitation. Ground pole exposure was noted specifically to increase
forelimb braking, increase the activity of forelimb adductors, and activate flexor mus-
cles.??2? Their gradual integration into neurologic rehabilitation programs can aid the
clinician in augmenting controlled proprioceptive challenges, activating specific mus-
cle groups, and increasing the activity of muscles responsible for downward speed
transitions (braking). Hill work and incorporating backing exercises into hill work can

b Eagle ProSix Bark River, Ml 49807.
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also be used to simultaneously improve muscular strength and challenge propriocep-
tive acuity.

The effects of tactile stimulators on biomechanical stimulation have also been pre-
viously investigated.???®> When 9 sound horses were evaluated with or without 55¢g
weighted tactile stimulators on the hind pasterns, higher foot flight arcs, reduced
hind stance duration, and increased concentric activity of tarsal musculature were
appreciated.?® In subsequent investigation, this same research group evaluated 4
types of tactile stimulators including a strap, tactile stimulators only, a 700g limb
weight only, and a 700g limb weight with tactile stimulators.??> Authors noted that
the highest foot flight arc was appreciated with the 700g weight with tactile stimulator.
Lowest hoof flight arcs were observed with no stimulation or loose straps only.??
Incorporation of various forms of tactile stimulators can be used for forelimb or hin-
dlimb use within the neurologic rehabilitative setting including bell boots, homemade
tactile stimulators, or custom-made 700g pastern weights (Fig. 7).

AQUATIC THERAPY

In the rehabilitation setting, the proposed benefits of aquatic exercise include buoy-
ancy, viscosity, and resistance that promote global improvements in muscular timing,
strength, and neuromotor control.?* Several options to use aquatic therapy for the
equine athlete are currently available including above-ground underwater treadmills,
in-ground underwater treadmills, and swimming pools (circular or straight).’® Investi-
gations into the benefits of aquatic therapy for the equine patient have thus far re-
ported subsequent physiologic responses,?>2’ biomechanical effects 22 its role in
mitigating carpal osteoarthritis ° and improvements in postural sway.?* Alterations
in limb kinematics secondary to varying water depths provide the clinician a means
of targeting or sparing flexion/extension joint angles depending on the rehabilitation
goals of the specific patient.% It was also recently demonstrated that walking slowly
(0.8 m/s) on a water treadmill reduced forelimb protraction-retraction range of motion

dlimb use within the neurologic rehabilitative setting including bell boots (A), homemade
tactile stimulators (B) or custom-made 700g pastern weights with the option to attach
tactile stimulators (C, Mark Williams/Scott McClure). (Photos courtesy of Equine Sports Med-
icine & Rehabilitation (Whitesboro, TX) and DRS Photography.)
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and increased hindlimb protraction-retraction range of motion compared with walking
on a dry treadmill at normal speed (1.6 m/s).2">2 Based on these findings, the authors
concluded that forelimb protraction was decreased while hindlimb retraction was
increased during water treadmill exercise, which could be used to design rehabilitation
programs.®! When axial rotation, lateral bending and pelvic flexion were evaluated in a
population of riding horses, significant increases in rotation and flexion of the back
were noted at higher water depths.>® Additionally, pelvic flexion was significantly
increased at higher water levels.®® Similarly, increases in cranial thoracic extension
and thoracolumbar flexion were appreciated in 14 horses walking in high water
compared with water at lower depths.*®

The safety and suitability of exposing neurologic horses to aquatic work must be
carefully considered in light of equipment available, rehabilitative goal, and severity
of neurologic dysfunction secondary to a specific diagnosis. The benefits of improving
postural sway as a means of increasing global strength and stability through underwa-
ter treadmill exercise are well documented,?* but severe neurologic dysfunction may
prohibit the clinician from safely exposing select cases to this rehabilitative therapy. In
the author’s experience, the decision to incorporate aquatic work can be aided
through the use of safety benchmark assessments such as: (1) grade of ataxia at a
walk on firm, flat footing; (2) grade of ataxia while performing incline/decline exercise;
and (3) exacerbation of ataxia while lightly sedated. Should the assigned ataxic grade
be > 2 according to the modified ataxia-grading scale of 0 to 4 3-8 for any condition, it
is the author’s experience that aquatic exercise should be avoided until neurologic
improvement can be achieved. In cases whereby a ramp must be navigated in and/
or out of the underwater treadmill the neurologic horse’s ability to safely perform
incline and decline work on a dry, flat surface should be assessed before the
commencement of aquatic exercise involving ramp entry and/or exit. Additionally, cli-
nicians should be mindful that the lower cervical region is put into significant (tempo-
rary) extension during decline ramp entry into a high water depth in-ground linear
underwater treadmill unit, so if neurologic signs or cervical pain seem to be signifi-
cantly worsened on dry, flat ground with elevated head and/or neck carriage, this clin-
ical exacerbation may prohibit this specific form of aquatic exercise and require the
use of an underwater treadmill unit capable of adjusting water depth appropriately.
Should underwater treadmill work be able to be safely incorporated, gradual increases
in exposure time and water depth can be considered to achieve rehabilitative goals of
improving neuromotor strength, timing, control, and overall stability in the neurologic
horse. Concurrent orthopedic morbidities must also be considered in terms of water
depth, time, and frequency of exposure to aquatic exercise.

WHOLE-BODY VIBRATION

Of recent interest within the equine community has been the use of low-amplitude,
low-frequency mechanical vibration therapy. Although empirically prescribed,
perceived benefits reported by owners and horsemen include general relaxation
and overall well-being. Acute hematologic and clinical effects of horses undergoing vi-
bration therapy have been recently described, noting no adverse effects following vi-
bration sessions [Carstanjen]. Within the neurologic rehabilitative setting, there has
been recent interest in the effects of prolonged vibration therapy on the cross-
sectional area and symmetry of the multifidus muscle.” A significant increase in multi-
fidus muscle cross-sectional size and symmetry was found following 60 days of twice
daily, 30-minute whole-body vibration sessions.” Known for its role in spinal stabiliza-
tion and postural muscle acuity as previously discussed, the development of the
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multifidus muscle is thought to have potential as an osteoarthritis deterrent [Hides x3]
and axial skeleton stabilizer,® making it a potential therapeutic target for neurologic
rehabilitation programs. With further experimentation expected, insight into more spe-
cific protocol applications and incorporation can be expected.

SUMMARY

Rehabilitation of the neurologic horse represents a unique challenge for the equine
practitioner, but can often be rewarding due to dramatic clinical improvements in bal-
ance, neuromotor control, flexibility, and global strength. Safety of the horse and
personnel interacting with the horse during rehabilitative activities must be considered
first and foremost. In the author’s experience, manual physical therapy exercises
aimed at improving core stability, balance, flexibility, and neuromotor control are inte-
gral for the most effective rehabilitation outcomes rather than machines alone. Neuro-
anatomic localization and diagnosis specificity enable the practitioner to determine
suitability for such rehabilitative tasks, and with the advent of evolving strategies
and commercially available equipment, the bandwidth for professionally guided pro-
grams under direct veterinary supervision and for at-home use are continuously being
developed and expected to improve traditional outcomes.

CLINICS CARE POINTS

e The multifidus muscle remains one of the most promising rehabilitative targets for
improving spinal stabilization. It can be targeted specifically through the use of
physiotherapeutic exercises, various forms of perturbation and even whole body vibration.

e For the evaluation of the neurologic horse, specific attention should be paid to grade of
ataxia, proprioceptive deficits, cervical range of motion, ability to maintain both static and
dynamic postural control and any secondary muscle weakness and/or atrophy.

e The clinician can utilize physical examination findings and functional weaknesses to
construct a useful rehabilitative program that targets balance, neuromotor control and
global strength using a variety of therapeutic strategies and commercially available physical
therapy equipment.
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SUPPLEMENTARY ITEM 1: A SAMPLE EVALUATION CHECKLIST THAT CAN BE
INCORPORATED FOR THE THOROUGH EXAMINATION OF THE NEUROLOGIC HORSE
FOR REHABILITATION PROTOCOL CONSTRUCTION.

% ﬂ/
100-POINT REHABILITATION EVALUATION

Equine Sports Medicine
‘and Rehabilitation

eCORE

Horse: Date: Evaluator:

C tion Notes: At Rest: Feet:

WNL| Mildly | Moderately | Markedly Notes
Abnormal | Abnormal | Abnormal

LF
Brachiocephalicus
Sensitivity
LF Retraction
LF Protraction
LF Scapular Glide
LF Shoulder

Ci

LF Perturbations
LF Wither Pulls
Standing Square

RF
Brachiocephalicus
Sensitivity
RF Retraction
RF Protraction
RF Scapular Glide
RF Shoulder
Circumductions.
RF Perturbations
RF Wither Pulls
Standing Square

Sternal Lifts
LS Tucks

Left TMJ Palpation
Poll
Left Lateral Cervical
Bending
Left Cervical Facet
Palpation (C2-C7)
Right TMJ Palpation
Right Lateral
Cervical Bending
Right Cervical Facet
Palpation (C2-C7)
Ventral Cervical

exion

Left Lateral Tail
Pulls

Right Lateral Tail
Pulls

Caudal Tail Pulls

Direct DSP
Palpation
Direct Tuber Sacrale

S >

Myofascial
Restriction Left Side
Myofascial
Restriction Left Side
TIL Left Lateral
Bending
TIL Right Lateral

ending
Lumbar Left Lateral
Bending
Lumbar Right
Lateral Bending

Sensitivity off cranial
aspect tuber coxae
LH

Sensitivity off cranial
aspect tuber coxae
RH

LH tuber coxae DV
excursion

RH tuber coxae DV
excursion

LF RC/MC Joints.
LF Fetlock Joint
LF DIP Joint
LF Medial/Lateral
Splint Bones
LF PSL Palpation
LF LSB Palpation
LF MSB Palpation
LF Tendon Sheath
Palpation/Sensitivity
LF Hoof Integrit

RF RC/MC Joints
RF Fetlock Joint
RF DIP Joint
RF Medial/Lateral

Splint Bones
RF PSL Palpation
RF LSB Palpation
RF MSB Palpation
RF Tendon Sheath

Palpati i
RF Hoof Integrity
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Johnson

Mildly

Moderately

Markedly

Notes

Pelvic Symmetry —
tuber sacrale, tuber
coxae and tuber
ischia

LH Middle Gluteal
Development/Trigge
r Points

LH Biceps Femoris

LH Circumductions
Square

LH Circumductions
Retracted

LH Circumductions
Protracted

LH Protraction

LH Retraction

LH Perturbations

LH Stifle —
MFT/FP/LFT
effusion

LH Stifle ROM —
flexion and
extension

LH Tarsal Palpation
—TCJ, TMT, DIT

LH Tarsal ROM

LH PSL Palpation

LH Medial/Lateral
Splint Bones

LH LSB Palpation

LH MSB Palpation

LH Fetlock Joint
(effusion and ROM)

LH Tendon Sheath

LH PIP Joint

LH DIP Joint

LH Hoof Integrity

RH Middle Gluteal
Development/Trigge
r Points

RH Biceps Femoris
D¢

RH Circumductions

RH Circumductions
Retracted

RH Circumductions
Protracted

RH Protractiol

S

RH Retractior

S

RH Perturbations

RH Stifle —
MFT/FP/LFT
effusion

RH Stifle ROM —
flexion and
extension

RH Tarsal Palpation
—TCJ, TMT, DIT

RH Tarsal ROM

RH PSL Palpation

RH Medial/Lateral
Splint Bones

RH LSB Palpation

RH MSB Palpation

RH Fetlock Joint
| (effusion and ROM)

RH Tendon Sheath
Palpation/Sensitivity

RH PIP Joint

RH DIP Joint

RH Hoof Integrit

Ground Poles

hind end Theraband

Abd Theraband

Surfaces

Backin

MISC NOTES
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