
If Only They Could Talk

Our regular focus on equine health. This month PATRICK

POLLOCK, of the Royal (Dick) School of Veterinary Studies,

University of Edinburgh, and JUSTIN PERKINS, of the Royal

Veterinary College, London, discuss re-innervating the

larynx and ask: Is this a new front in the war on roarers?

VER since the Roman physician
and scientist Galen of Pergamon
first described the course of the
recurrent laryngeal nerve, which

keeps the larynx (voice box) open in all
species, we have known that dysfunction of
this nerve leads to reduced airflow to the
lungs during exercise and poor performance
in horses. 

In ancient Greece, horses that were heard
to roar during exercise were considered to
be poor choices as cavalry horses and to this
day the presence of a roar or inspiratory
whistle during exercise is considered to be
an unsoundness.

The introduction of endoscopy and more
recently overground endoscopy (endoscopy
during exercise, validated and developed at
Johnston Racing) means we have never
known more about the structure and
function of the equine larynx but, despite

these huge advances, airway problems and
laryngeal paralysis in particular are still a
common cause of horses being retired from
racing. Many a promising racing career has
been cut short by the sudden appearance of an
abnormal noise on the gallops and the onset
of poor performance.

The neurological control of the equine
larynx is complicated, with the controlling
nerve running from the brain, down the neck,
wrapping around some of the great vessels of
the heart before running back up the neck and
into the larynx. Dysfunction of the nerve
leads to progressive paralysis of the
cricoarytenoid dorsalis muscle (CAD
muscle), which is manifested as the horse
being progressively unable to hold the left
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Overground endoscopy, developed and
validated at Johnston Racing is critical to
getting the diagnosis correct.

side of the larynx in the normal position. For many years we
believed that the course of the nerve and its long length,
which meant that it was subjected to continuous stretching as
the horse moved, was the cause of this disease. However, we
now know that this is a genetic disease that affects all horses
to some degree. This is an important finding as it means that
it is very unlikely that selective breeding can be used to
“breed out” this problem and that for now, this disease is here
to stay.

Studies have shown that the disease process is very
complicated, with failure and regeneration of the nerve going
on simultaneously in all horses. Although all horses are
affected, a large proportion of the nerve has to be gone before
the horse is actually affected by clinical signs of the disease.
In reality this means that about 2-4% of thoroughbreds in
training have signs of poor performance as a result of

recurrent laryngeal neuropathy (laryngeal paralysis).
Because the paralysis is progressive most horses

begin at first to make an abnormal noise. As time goes
on the noise may get louder and the horse may be
noted to be less able to keep up with its peers.  In the
later stages of paralysis there will be severe exercise
intolerance. 

An endoscopic examination at rest and during
exercise is usually performed and the degree of
paralysis is graded at rest from 1-4 and at exercise as
A, B or C. The grade of paralysis gives a great deal of
information about how likely the horse is to be able to
continue to compete, and what treatment is likely to be
most effective.

TREATMENT
TO DATE, a number of different treatment options
have been used, some more effective than others, but
none able to restore the function of the larynx to
normal. Many people will be very familiar with some
of these treatments, e.g. the Hobday procedure, where
the two laryngeal ventricles (mucosa-lined pockets on
each side of the vocal cords) are removed, often
combined with removal of the vocal cords themselves
(vocalcordectomy) to smooth the airway and reduce

turbulent airflow. 
More seriously affected horses are treated with a prosthetic

laryngoplasty or tie-back surgery where the paralysed part of
the larynx is “tied back” into a more normal position.
Although this can be effective, it means that the horse is no
longer able to close the larynx during swallowing and so can
lead to coughing and lung problems. It would be fair to say
that until now, no single treatment offered a complete
solution.

NEW GROUND
FOR SOME years, researchers in the UK, USA and France
have been working on the possibility of providing a new
nerve supply to the paralysed part of the larynx. The idea was
simple: take one or two branches of the first cervical nerve, a
nerve that is used for controlling some of the long muscles in
the horse’s neck, and implant these nerve fibres into the
paralysed CAD muscle on the larynx. Although the surgery
was complicated, and required some specialist equipment to
identify the nerve, it turned out to be remarkably effective,
with horses showing signs of recovery from laryngeal
paralysis within 3 months, and many becoming fully fit for
work within 6 to 9 months. 

Recently the scientists working on this technique
discovered that the cells in the partially paralysed muscle, like
that found in the horse’s larynx, are actually actively looking
for a new nerve supply and so horses with more serious
paralysis are actually more likely to recover, and perhaps to
recover faster, after surgery.

So which horses are candidates for this new surgery and
what are the drawbacks?

The laryngeal re-innervation surgery is done through a very
similar approach to the traditional tie-back, with an incision

These figures, from left to right, show the progression in the
amount of muscle and nerve and the effect on the larynx itself of
Laryngeal Paralysis. This leads to loss of the muscle on the top of
the larynx (top row of pictures), which leads to one side of the
larynx collapsing into the airway (middle row). The disease occurs
as the nerve gradually loses fibres (bottom row). 

Traditional methods of treatment were not always
effective and could lead to complications such as
coughing and infection. Continued on p.29
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made just behind the jaw in the upper part of the neck. The
procedure itself can be done with the horse under general
anaesthesia, and in some cases with the horse standing and
sedated, and takes about an hour. The great advantage of this
procedure is that it cannot make the horse worse and if the
nerve graft fails, the horse can still be subjected to a tie-back
without any increased risk. Following the nerve graft a laser
is used to remove the ventricles and vocal cords, again with
the horse standing.

Typically, after surgery the horse is allowed two weeks of
box rest, before returning to walking exercise for a further 2-4
weeks and then re-entering training. Interestingly, training
increases the chance of a successful graft and so there is no

need for, and no benefit from, a long period of rest.
The one drawback of this procedure is the time

taken for the nerve to successfully implant, which
can be 3 to 9 months, and for that reason the surgery
is most suitable for horses early in their careers.
Horses identified as yearlings or two-year-olds with
evidence of laryngeal paralysis are undoubtedly the
best candidates. However, the procedure is equally
effective in older horses if owners and trainers are
willing to wait.  Perhaps older horses that have been
heard to make a noise and have endoscopic signs of
laryngeal paralysis that would traditionally have
been treated with a hobday and vocal cordectomy
should now have a nerve graft procedure performed
at the same time.

CONCLUSION
ALTHOUGH THESE are early days in the use of
this new procedure, a significant number of
racehorses have now been treated in this way with
some very promising results. The procedure is
entirely legal and allowed under the rules of racing.
It is likely that the procedure will be further
developed in the years ahead, and there is no doubt
that this is the future for treatment of laryngeal
paralysis and hopefully will reduce the number of
promising horses lost from the racing industry due to
the potentially devastating disease.

During the new procedure, a branch of the first cervical nerve
(red) is taken from a muscle in the horse’s neck and implanted
into the paralysed muscle of the larynx.

An overground endoscopy picture before C1 nerve
grafting, showing collapse of one side of the larynx

An overground endoscopy picture six months after C1
nerve grafting. The left side of the larynx is now held well
out of the airway.
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