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rehabilitating After Injury With 
Mobilization

Historically, when a horse sustained ma-
jor musculoskeletal injury or underwent a 
major surgery, he had to be immobilized 
before he could begin to use the limb. Re-
sults were less than optimal as immobility 
often leads to loss of flexibility or range of 
motion (ROM), as well as loss in proprio-
ception (awareness of posture, movement, 
balance, and location), muscle symme-
try, and trunk stability. Sheila Schils, MS, 
PhD, described the benefits of early mobi-
lization of equine musculoskeletal tissues 
within the initial days after injury.

Schils, who designs therapeutic equip-
ment and treatment protocols in River 
Falls, Wisc., explained that early mobiliza-
tion during acute healing phases increases 
blood and lymph flow and increases tissue 
tension to stimulate tissue repair and im-
prove tissue alignment. Early mobilization 
produced a 60% improvement in tendon 
Type 1 collagen deposition (evidence of 
healing) along with a 20% improvement 
in both ROM and ability of the tendon to 
handle ground reaction forces. Mobiliza-
tion limits fibrosis (scarring) of connective 
tissues, preserves joint ROM, and improves 
neuromuscular coordination.

In contrast, Schils reported that restrict-
ing mobilization of an injury often yields 
bulky scar tissue and adhesions, along 
with reduced tissue strength and persis-
tent pain. She added, however, that immo-
bilization is not all bad—for severe tears 
and fractures a short stabilization period 
is advised before mobilization.

Schils mentioned that research has 
shown that longer, slower rehabilita-
tion doesn’t necessarily improve the out-
come, while early mobilization doesn’t 
increase reinjury rate. Grading of each 
injury (Grade 1, 2, 3) according to se-
verity helps the veterinarian determine 
how to proceed in the initial days: Schils 
recommends beginning ice, compres-
sion, elevation, weight-bearing exercises, 
controlled stretching, and functional 

 electrical  stimulation  immediately to im-
prove flexibility, with gradual increases in 
intensity and repetition. Then she recom-
mends adding strengthening exercises, al-
though flexibility remains the major focus 
throughout rehabilitation.

Schils remarked that pain is not neces-
sarily an appropriate guide to determine 
muscle flexion limitations—joint swelling 
or stiffness might limit flexibility, yet not be 
painful. She said to practice site-specific as 
well as site-complementary exercises such 
as evaluating gait mechanics and overall 
body symmetry. Tendon and ligament heal-
ing responses are best tracked with serial 
ultrasound exams.

Although a horse might appear painful 
at times during mobilization exercises, 
Schils stressed that rather than reducing 
the exercises, it’s better to plateau and 
remain at the same level of exercise. She 
reminded her audience that rehabilita-
tion is cyclical—a horse’s mobility might 
improve for a bit, then lose some ground 
only to rebound shortly thereafter with 
 improvement.

She also recommended mounting a bal-
anced rider on the horse as soon as possi-
ble. When a horse is mounted with a rider 
the mobilization time will be longer, trunk 
stability exercises (such as transitions and 
lateral work) can be performed, and the 

Lameness: Soft Tissue
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Schils recommends mounting a balanced rider on a horse recovering from musculoskeletal injury.



sponsored by2010 AAEPWrAP-UP

March 2011 The horse       AAEP Wrap-Up TheHorse.com/AAEP2010 26

horse can be walked over varied terrain to 
activate proprioception. Schils also con-
siders the psyche of a horse to be impor-
tant and said that stall rest alone should be 
used as infrequently as possible.

hyaluronic Acid-Based Biomaterial 
to enhance Leg Wound healing

Managing equine wounds—particularly 
on the legs—is often costly both in time 
and resources. Linda Dahlgren, DVM, 
PhD, Dipl. ACVS, assistant professor 
of large animal surgery at the Virginia-
Maryland Regional College of Veterinary 
Medicine, spoke on the use of a hyaluronic 
acid-based biomaterial (CMHA) in several 
application methods to facilitate wound 
healing.

In her study Dahlgren and colleagues 
examined the use of the CMHA bioma-
terial to see if it could accelerate wound 
healing and decrease scar tissue formation 
in equine lower limb wounds. The investi-
gators created full-thickness skin wounds 
on the front of all four cannon bones in 
eight horses. One randomized leg on each 
horse served as a control with no CMHA 
treatment, and then each of the other 
three limbs on each horse underwent one 
of three other treatments: a) CMHA gel 
applied once; b) CMHA gel applied mul-
tiple times at each bandage change; or c) 
CMHA film on a gauze backing applied 
multiple times at each bandage change. 
The gel and film are similar forms of hy-
aluronan cross-linked in a slightly differ-
ent way.

The team performed bandage changes 
every four days for seven weeks. They 
trimmed exuberant granulation tissue 
(proud flesh) as needed to prevent it 
from inhibiting wound healing, and they 
weighed all trimmed tissue. At each ban-
dage change wounds were photographed 
so wound size and epithelialization (migra-
tion of skin tissue) could be analyzed later.

While differences between treatment 
groups regarding number of times or 
amount of granulation tissue trimmed 
were not statistically significant, both fre-
quency and amount were greater in the 
multiple-gel group, suggesting increased 
production of granulation tissue. All 
wounds retracted equally during the ini-
tial three to 11 days. Dahlgren reported 
that wounds treated with multiple appli-
cations of CMHA film were significantly 
smaller than controls on Days 19 and 31, 

and these returned more quickly to half 
the original wound size compared to the 
other two treatment groups or the control. 
By Day 47, wounds in the multiple-film 
group were covered with smooth, adher-
ent epithelium. These also had a flatter 
profile than the other groups, consistent 
with less inflammation and less scar tis-
sue formation.

In summary, Dahlgren reported that 
wounds treated with CMHA films healed 
faster and with higher quality and less 
fragile epithelium, compared to the other 
treatment groups or controls. She noted 
that repeated applications of CMHA gel 
stimulated granulation tissue formation, 
which could help in handling deep injuries 
where it is advantageous for granulation 
tissue to quickly fill in a wound defect.

how to Diagnose and Treat Back 
Pain in the sport horse

“Back problems can be performance-
limiting in the horse due to pain and 
 reduced range of motion and flexibility,” 
reported Kent Allen, DVM, owner of Vir-
ginia Equine Imaging, as he discussed 
equine back pain.

Allen reminded the veterinarians in at-
tendance that many myths circulate re-
garding causes and treatments for back 
pain. A common assumption is that back 
pain is due to hock lameness problems; 
blame is also placed on poor saddle fit 
or behavioral issues. A common, yet fal-
lacious, approach to equine back pain is 
to rest the horse without forced exercise, 
which, as Allen pointed out, might exacer-
bate a back problem since rest contributes 
to wasting of the epaxial muscles along the 
spine.

Allen agreed that a primary limb lame-
ness that creates an asymmetrical gait can 
lead to secondary back muscle soreness. 
Yet, he also noted other causes of back 
pain: primary muscle or ligament sore-
ness, spinous process impingement (kiss-
ing spines), degenerative arthritis of the 
articular facets between vertebrae, spon-
dylosis (ossification, or bone formation, of 
vertebral joints), or fracture of bony struc-
tures in the spine.

He encouraged diligently pursuing 
an accurate diagnosis through a com-
prehensive physical and lameness exam 
followed by appropriate diagnostic im-
aging. He stressed that back problems 
cannot always be predicted relative to 

 conformation—horses with good confor-
mation might develop problems, while 
those with less-than-ideal conformational 
characteristics might not. Visual inspec-
tion is important to ascertain physical 
changes related to atrophy, swelling, or 
asymmetrical alignment. The veterinar-
ian should palpate each spinal vertebra 
and the epaxial muscles on each side of 
the spine to determine if bone and/or soft 
tissue are causing pain. The veterinarian 
should assess the horse’s degree of flexibil-
ity and back mobilization, then perform 
dynamic evaluation by watching the horse 
move on a straight line, in longeing circles, 
and under saddle. Allen has had excellent 
success using a 50-pound weighted surcin-
gle that mimics the weight of a rider and 
allows observation for signs of discomfort 
during girthing up and while the horse 
is longed. After carefully assessing these 
parameters, the veterinarian might order 
radiographs and possibly nuclear scintig-
raphy (bone scan).

Treatment suggestions by Allen are 
multifold. The primary lameness prob-
lem must be addressed, and saddle fit 
must be corrected as necessary. Other op-
tions directed locally to the back include 
ultrasound-guided injection of articular 
and/or spinous processes, extracorporeal 
shock wave therapy for kissing spines, 
acupuncture, chiropractic, therapeutic ul-
trasound, and tiludronate therapy (which 
is not currently widely available in the 
United States for use on horses, although 
some veterinary practices have provisional 
licenses to use it). Pain control with meso-
therapy blocks sensory pain fibers pulsing 
through the skin in the epaxial area; this 
can lengthen pain relief following shock 
wave therapy or corticosteroid injections.

A successful approach to back issues 
addresses pain control and spasm while 
keeping a horse active during the reha-
bilitation process—back muscles must be 
regained to achieve results. Allen noted 
that in his hands, 80% of back pain horses 
returned to their previous level of exer-
cise when diagnosed properly and treated 
 aggressively.

Pigeon Fever as a Lameness Cause
The soil-borne bacterium Corynebacte-

rium pseudotuberculosis can infect horses 
and cause a condition commonly known 
as pigeon fever, in which the infected 
 horses often have pectoral (chest)  swelling, 
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 resembling a pigeon’s breast. Other clinical 
signs include fever, lethargy, and lameness. 
Cases are predominantly found in the 
western United States; however, the bug is 
steadily extending eastward, according to 
Nora Nogradi, DVM, a resident in equine 
internal medicine at the University of 
California, Davis, veterinary school, who 
presented a retrospective study on the out-
come of 35 equine cases featuring lame-
ness attributable to C. pseudotuberculosis.

Cases appear seasonally because they’re 
correlated with fly activity, so pigeon fe-
ver diagnoses usually are made in the late 
summer and early autumn months. Flies 
inject these bacteria into the ventral (un-
derside of the) abdomen, where lymphatic 
flow picks up the infection and spreads it 
to other areas of the body. While most C. 
pseudotuberculosis infections localize in 
the pectoral muscles, Nogradi noted that 
8% of abscesses localize internally in the 
liver, spleen, or kidney, and 1% cause ul-
cerative lymphangitis with profound hind 
limb swelling. A smaller subgroup of cases 
with external abscess formation will de-
velop abscesses in the limbs, causing a 
confusing lameness. Since the abscesses 
develop slowly, so does the lameness, and 
a veterinarian’s involvement might be de-
layed for this reason. Most affected horses 
in the study were Grade 4 (out of 5) lame, 
which means lameness is noticeable at a 
walk. Most presented with a mild fever 
around 102°F, and complete blood count 
data was consistent with bacterial infec-
tion. In nearly all of the horses culturing 
an abscess yielded a positive diagnosis, 
and serology titers confirmed this as well.

Of the 35 horses, Nogradi noted that 
71% had developed abscesses in the ax-
illary (armpit) and triceps region of the 
forelimb; abscesses in these areas are the 
most common source of lameness in pi-
geon fever cases. Ten horses had no visible 
swelling, but veterinarians could detect 
lameness as a decreased cranial (forward) 
phase of the stride because of discomfort 
created with limb extension. Ultrasound 
examination allowed veterinarians to iden-
tify an encapsulated abscess beneath the 
triceps musculature in all cases. Nogradi 
remarked that the size of abscess did not 
correlate with a horse’s degree of lameness. 
The depth of these abscesses caused them 
to take weeks to develop into a systemic ill-
ness with fever and blood count changes. 

Nogradi mentioned four horses that 

developed ulcerative lymphangitis  during 
the study period, which persisted as a 
markedly swollen leg (lymphedema) in 
each of the horses. The study also included 
a couple of horses with C. pseudotubercu-
losis abscesses around the stifle joint, two 
bone infections requiring surgery, and one 
other with primary septic arthritis (infec-
tion of joints).

To treat C. pseudotuberculosis in the 
limbs, the vet must localize the abscesses 
and drain them via ultrasound-guided 
needle puncture (to avoid inadvertent 
puncture of vital structures). Timely inter-
vention is the key to preventing  secondary 
complications such as osteomyelitis (bone 
infection) or support limb laminitis. After 

establishing drainage, antibiotic treat-
ment with appropriate antimicrobial 
drugs is important. Non- steroidal anti-
 inflammatory drugs ease comfort once the 
abscess is drained. Nogradi noted that all 
of the cases resolved over 21 to 120 days.

In summary, C. pseudotuberculosis 
infection of musculoskeletal structures 
should be considered in horses presenting 
with severe lameness and signs of system-
ic illness during the fall months in regions 
where C. pseudotuberculosis is prevalent. 
Although diagnosis is challenging, cases 
with proper and timely treatment carry a 
good prognosis for recovery.

researchers examine spinal  
Mobilization vs. Manipulation 

Equine back pain can often cause a 
horse to move with a stiff trunk, asymmet-
rical spinal motion, and lameness. Horse 
owners often turn to chiropractic care as 
a technique to improve their horses’ per-
formance and comfort. Kevin Haussler, 
DVM, DC, PhD, assistant professor in the 
Department of Clinical Sciences at Colora-
do State University’s veterinary school, dis-
cussed a study in which he and colleagues 
measured the effects of two  different 

types of chiropractic techniques: spinal 
 manipulation and spinal  mobilization.

Spinal mobilization describes using cy-
clic and rhythmic forces to induce selec-
tive displacement along the spine—this 
is achieved by applying firm downward 
pressure and releases repetitively along the 
length of the spine. Spinal manipulation 
(SMT) is achieved with a  high-velocity, 
low-amplitude thrust. According to 
Haussler, manipulation has been shown to 
increase flexibility, improve performance, 
and decrease pain and muscle spasm.

In the study, Haussler and his team 
treated 24 actively ridden horses with 
SMT over five thoracolumbar sites (in the 
saddle region, in front of the pelvis) once 
weekly for three weeks. Haussler explained 
that 70% of flexion-extension of the trunk 
occurs at the lumbosacral junction—the 
joint between the lumbar vertebrae and 
the sacrum, just in front of the croup. In-
vestigators measured peak vertical move-
ment, applied force, and stiffness at these 
five intervertebral sites.

The results of the study demonstrated 
that manipulation and mobilization both 
increased spinal mobility. According to 
Haussler, SMT causes the spine to move 
beyond its normal limit in range of mo-
tion, while mobilization usually is only 
effective within the normal range of joint 
motion. While mobilization produced con-
sistent delayed increases in spinal mobility 
or flexibility between treatment sessions, 
SMT achieved immediate therapeutic ef-
fects. Such SMT displacement effects last-
ed between treatment sessions, whereas 
mobilization effects did not.

Haussler explained that mobilization is 
a more conservative and less forceful tech-
nique, making it useful for treating acute 
pain without overstretching or injuring 
soft tissues. Manipulation is a more ag-
gressive approach with notable benefits 
for chronic neck and back pain. He sug-
gested that additional treatment sessions 
might be necessary to achieve longer-term 
effects than those seen after each of the 
three spinal manipulation treatments used 
in this study.

enostosislike Lesions
When new bone forms within long 

bones, enostosislike lesions (ELLs) can 
develop—an uncommon but concerning 
problem. At present, the exact cause of this 
phenomenon is unknown, but  veterinarians 

According to haussler,  
(spinal) manipulation has 
been shown to increase 

flexibility, improve  
performance, and decrease 

pain and muscle spasm.
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can diagnose it using nuclear scintigraphy 
(bone scan): an ELL is visible as one or 
more focal areas of radiopharmaceutical 
uptake in the medullary (central) cavity of 
one or more long bones. These focal areas 
are sometimes referred to as “hot spots” on 
bone scans. Benjamin Ahern, BVSc, a resi-
dent in large animal surgery at the Univer-
sity of Pennsylvania, presented a retrospec-
tive study of 79 horses affected with ELLs 
over a period from 1997 to 2009.

Of nearly 5,000 scintigraphic studies 
performed at the University of Pennsyl-
vania’s George. D. Widener Hospital for 
Large Animals during the 12-year period, 
veterinarians identified 85 cases of enos-
tosislike lesions (1.7%) in 79 horses at 157 
sites; four of the 79 horses had multiple, 
separate ELL bouts. Slightly more than 
half the 79 horses had a single ELL, 28% 
had two lesions, and 21% had three or 
more within a single scintigraphic study. A 
single ELL site didn’t significantly affect a 
horse’s racing career, but Ahern comment-
ed that racing careers were shortened in 

horses diagnosed with two or more lesions. 
On discharge from the clinic following di-
agnosis, veterinarians recommended rac-
ing Thoroughbreds rest for 12 weeks and 
Warmbloods or nonracing breeds rest for 
eight weeks. This recommendation varied 
depending on severity of lameness.

Interestingly, Ahern noted a marked 
increase in ELL occurrence in 2008 and 
2009, yet ELL incidence in 2010 returned 
to pre-2008 levels. Ahern said attempts 
were made to correlate the increased inci-
dence with hyperbaric treatment, various 
track surfaces, or corticosteroid use, but 
researchers weren’t able to make any con-
clusive associations.

Enostosislike lesions were identified 
more often in Thoroughbred horses than 
other breeds, and older horses (of any 
breed) were more likely affected. ELLs 
occurred most frequently in the tibia (the 
bone above the hock) or the radius (the 
bone above the knee). However, lameness, 
which occurred in nearly half of affected 
horses, was most often related to lesions 

in the humerus (shoulder bone) or femur 
(the long upper bone of the hind leg, above 
the tibia). It is noteworthy that, statisti-
cally speaking, a horse’s lameness score 
correlated with the intensity of radiophar-
maceutical uptake on scintigraphy. Ahern 
stressed the importance of differentiating 
ELL from stress fractures due to differ-
ences in management strategies. 

In conclusion, ELLs should be consid-
ered as a cause of wandering lameness, 
especially in older horses and Thorough-
breds. The severity of lameness caused 
by ELLs is associated with the anatomic 
location of the lesion and the intensity 
of radiopharmaceutical uptake on scinti-
graphic examination. Enostosislike lesions 
often cause variable lameness that most 
horses can recover from with conservative 
 treatment. H
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video at TheHorse.com/Video.aspx?vID=489.
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