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The incidence of primary guttural pouch disease is low, affecting 0.18% and 0.45% of
equine cases admitted to the Western College of Veterinary Medicine in 2000 and 2001,
respectively. However, it often has major adverse consequences for the individual horse or its
herd mates. As the availability of endoscopy improves and better drug therapies evolve,
guttural pouch disease is becoming easier to diagnose and treat. The incidence at the WCVM
may be higher than the published literature since we routinely examine guttural pouches
during airway endoscopy. The unique and intricate relationship of blood vessels and nerves
make the guttural pouch susceptible to serious and sometimes fatal clinical conditions. This
issue of Large Animal Veterinary Rounds reviews the pathogenesis associated with this disease in
the neurovascular tissues and the common diseases of this unique structure (Table 1).

The anatomy of the equine guttural pouch
General

Guttural pouches are air-filled diverticuli of the auditory tubes. Horses possess the largest guttural
pouch of any species.”® They are located in the caudal area of the head. The pouches extend from the
roof of the pharynx to the base of the skull and from the atlanto-occipital joint to the pharyngeal recess.
Many theories have been postulated as to the function of the pouch. Recent evidence demonstrates that
the equine guttural pouch has an important function in brain cooling.” The total volume of each pouch
is approximately 600 ml and is divided into two compartments (medial and lateral) by the stylohyoid bone
that articulates dorsally with the petrous temporal bone. The stylopharyngeus muscle can be seen as a
thin strip of tissue over the most rostral part of this bone (Figure 1).

Medial compartment

This comprises roughly two-thirds the total volume. The glossopharyngeal (CRN IX), vagus (CRN
X), and hypoglossal (CRN XII) nerves travel in a fold of mucosa lying caudomedial to the internal carotid
artery. The sympathetic trunk, craniocervical ganglion, cranial laryngeal nerve (branch of CRN X), and
the accessory-spinal nerve (CRIN XI) travel in another mucosal fold that is intimately associated with the
artery in most horses. The pharyngeal branches of CRN IX and X travel in a rostroventral direction along
the lateral and medial walls of the medial compartment until interdigitating in a plexus of nerve fibres
covering the surface of the floor of the medial compartment (Figure 2). Under the floor of the medial
compartment, the swelling of the retropharyngeal lymph node can be appreciated. The nerve plexus serves
to innervate the soft palate and thus any pathological process in this compartment has the potential to
affect pharyngeal function.

Lateral compartment

In the smaller lateral compartment, the external carotid artery passes from craniomedial to
caudolateral, bifurcating into the superficial temporal and the maxillary arteries. The maxillary-facial vein
is present and the facial nerve (CRINVII) exits the skull via the stylomastoid foramen traveling across the
dorsal surface of the lateral pouch.
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Figures 1 and 2: Normal anatomy of the pouch. Examination of the guttural pouch should be a routine component of
every upper airway endoscopy, irrespective of the initial reason for the procedure.
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Case 1: Guttural pouch empyema

A 10-year-old thoroughbred gelding was presented to the
ambulatory service of the WCVM with a 6-week history of
cough and nasal discharge, primarily associated with eating. On
physical examination, there was evidence of a bilateral, foul-
smelling, nasal discharge. Auscultation of the trachea and thorax
revealed no abnormal lung sounds, even after the use of a
rebreathing bag. There was no evidence of dyspnea or pyrexia,
and cough could not be elicited by tracheal or laryngeal com-
pression.

The horse was restrained, not sedated, and an endoscope
was passed up the ventral meatus. There was grade III lym-
phoid hyperplasia with persistent dorsal displacement of the
soft palate. Feed material was present in the dorsal pharyngeal
recess and throughout the length of the trachea. The endoscope
was placed into the right guttural pouch, but no abnormalities
were detected. Examination of the left pouch, however,
revealed the presence of two chondroids, approximately 4 cm
in diameter. A snare catheter was passed through the biopsy
portal of the endoscope and the chondroids were sectioned
several times.

Following this, an artificial insemination pipette was pre-
pared with a 45° bend 3 cm from the tip. In the past, this was
achieved by heating the catheter, but newer catheters can be
bent cold.The catheter was passed up the ipsilateral nostril and
its passage monitored by the endoscope in the contralateral
nostril. Placement of the catheter in the ventral meatus and
grasping gently allows rotation of the catheter as it follows the
contours of the conchae into the nasopharynx. At this point,
a firm grasp allows direction of the tip into the guttural pouch
opening. A common mistake is to allow the catheter to slip
into the middle meatus; this makes entry into the pouch more
difficult. Sometimes it helps to keep the endoscope in the
ipsilateral nostril and pass the catheter ventral to it; this keeps
the catheter ventral.

The catheter was connected to a fluid pump and high-
volume lavage (3.6 liters per pouch) using warmed lactated

Ringer’s solution at a rate of 1.5 liters/min was performed. This

created a powerful jet of fluid, lifting debris from the mucosal
surface and distending the pouch.The distention exerted suffi-
cient force to expel the relatively large, deformable, inspissated
material. Some authors," however, do not believe that lavage is
successful, perhaps because they do not use a high-pressure
pump. Following this procedure, an endoscopic examination of
the pouch confirmed clearance of the debris.

The horse was placed on a course of trimethoprim-
sulpha antibiotics for potential aspiration pneumonia and dis-
charged into the care of the owner. The animal was re-exam-
ined 10 days later and endoscopy confirmed the soft palate was
in the correct anatomical location and functioned normally
during swallowing maneuvers. Endoscopy of the guttural

pouches revealed an absence of pathology.

Discussion

Empyema of the guttural pouches, with associated chon-
droid formation, is most commonly seen in young horses."
Although many theories have been postulated as to the
etiology of this condition, Streptococcus species are by far the
most common pathogens isolated from atfected pouches.
There is also substantial evidence that the pouches can be
reservoirs of Streptococcus equi infection for months, if not years,
following infection. This may be an important mechanism
allowing S equi to persist in the population. Irritant drugs, frac-
ture of the stylohyoid bone, and congenital stenosis of the
pharyngeal orifice have been suggested as contributory factors,
but this has not been confirmed."

Diagnostic modalities include clinical examination, radiog-
raphy, and upper airway endoscopy. In a recent review of
empyema, there were no significant differences between the
results of endoscopy and radiography for detection of empye-
ma, with or without, chondroids."" However, endoscopy as part
of a complete airway examination will allow direct visualiza-
tion of the contents as well as the lining of the guttural pouch.

Endoscopy of the nasopharynx often reveals a grade 2-3
lymphoid hyperplasia with evidence of discharge from the
affected pharyngeal orifice. There may also be dorsal collapse
of the pharyngeal wall. Entry into the guttural pouches is



Table 1: Diseases of the guttural pouch and
common clinical signs

Empyema

* Uni- or bilateral mucopurulent nasal discharge
(with or without odor)

* Submandibular lymph node enlargement

* Parotid pain

* Dysphagia

* Asymptomatic infections occur, commonly
associated with Streptococcus equi

Mycosis
* Spontaneous uni- or bilateral epistaxis
* Nasal discharge
* Abnormal head extension
* Dysphagia
* Horner’s syndrome’?
* Head shaking®
» Ocular changes*
* Facial nerve paralysis'?
* Lingual hemiplegia®
* Occasional asymptomatic infections occur

Tympany
e Large, fluctuant swelling in the parotid/laryngeal
region
* Unilateral or bilateral
* Signs of discomfort with frequent swallowing
motions
* Dysphagia or dyspnea

Neoplasia
* Dyspnea
* Mucopurulent to hemorrhagic nasal discharge

Cysts
* Hard swelling in the guttural pouch region
* Diagnosis on endoscopy

Longus capitis muscle rupture
* History of acute trauma
* Spontaneous uni- or bilateral epistaxis

usually without difficulty, but in chronic cases, fibrosis of the
orifice may have occurred necessitating the use of'a Chambers’

mare catheter to bluntly open the adhesed tissue.

Treatment

Treatment options include guttural pouch culture and
lavage,”"* endoscopic or surgical chondroid removal, as demon-
strated in the case above. Local antibiotic therapy can be used
cautiously since retention times are variable and drug instilla-
tion may induce further inflammation. There is no information
in the literature indicating whether the duration of treatment
affects the rate of resolution, although repeated lavage is com-
monly reported.'"'” At the time of writing, the author has only
had to treat horses once with the high-volume lavage tech-
nique. This negates the need for chronic therapy, the placement
of irritating retention catheters,” and repeated lavage. As
demonstrated above, this treatment modality can also be suc-
cesstul for the removal of soft chondroids after undergoing snare
dissection intrapouch (Figure 3).>"* The use of acetyl-cysteine
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has been reported, ” but it was evaluated in a non-blinded, non-

quantitative, controlled trial and no benefit over saline was seen.

Figure 3: Guttural pouch chondroids

Chondroids

Dysphagia associated with guttural pouch disease'”"™ is

thought to be due to damage to the glossopharyngeal (IX) and
possibly the vago-sympathetic trunk and vagus (X) nerves. The
swallowing reflex involves an afferent supply from mechanore-
ceptors in the mucosal wall of the pharynx (IX) and from the
rostral larynx (cranial laryngeal nerve, a branch of vagus (X).
The efterent arm of the reflex involves the pharyngeal nerve,
a branch of the vago-accessory complex that supplies all the
muscles of the pharynx, apart from the stylopharyngeus mus-
cle, and the recurrent laryngeal nerve that controls the reflex
closure of the glottis."” In most cases of empyema, treatment of
guttural pouch pathology results in the resolution of neuro-
praxia and associated dysphagia.

In chronic empyema, chondroids may become too hard to
be removed by snare and lavage. In these cases, conventional

surgical therapy is necessary.

Case 2: Guttural pouch mycosis

A 13-year-old, 400 kg quarter horse mare was referred
with a tentative diagnosis of esophageal choke. There was bilat-
eral feed material and foul-smelling, mucopurulent discharge
from the nares. Thoracic auscultation with use of a rebreathing
bag did not reveal any thoracic abnormalities. Endoscopic
examination of the upper respiratory tract under sedation
revealed feed material in the ventral and middle meati of both
nasal cavities and the nasopharynx. The soft palate was dis-
placed dorsally. The larynx was asymmetrical with grade 4 right
laryngeal hemiplegia. A small amount of feed material was seen
on the ventral floor of the trachea.

Examination of the left guttural pouch revealed a fungal
mass firmly attached to the dorsal surface of the internal
carotid artery and the underlying neural structures. Surgical
intervention was not an option due to financial constraints, so

medical treatment was performed.

Treatment

The guttural pouches were treated by local instillation of a
1.7% enilconazole solution via the endoscope on a daily basis.

The horse was discharged following 10 days of treatment after



which time there was significant improvement in the soft
palate and laryngeal function. The fungal plaque was
reducing in size and no epistaxis had occurred.

A follow-up examination was performed 3 weeks
after discharge. On endoscopy, the soft palate was in the
correct position, but displaced during swallowing and was
not replaced. There was no asynchrony in the movement
of the arytenoid cartilages. Entry into both guttural
pouches revealed no abnormalities and the horse was

discharged without further treatment.

Discussion

Fungal infection of the guttural pouch was first
described in Italy (1868) by Rivolta™ In subsequent
publications the organisms were identified as Aspergillus,
Corallium, and Penicillium.” Buer tried to experimentally
create a mycotic infection of the pouch, initially by inject-
ing fungal colonies into the mucosal lining and also after
inflaming the lining with exposure to alcohol, carbolic
acid, and hay dust.”® None of these proved successful.

. s 2123
There is no age or sex predilection.

Although gutturo-
mycosis is uncommon in the young horse, it has been
reported in three foals under 6 months of age™ and in one
foal of 3 months.”

Mycotic infections of the guttural pouch cause a
variety of clinical/neurological signs, depending on the
location of the fungal plaque and the anatomical structures
affected. These include epistaxis, muzzle deviation (facial
nerve paralysis), keratoconjunctivitis sicca, laryngeal hemi-
plegia, and dysphagia. The pathophysiology of dysphagia in
these cases involves invasion of the perineurium of the
glossopharyngeal or hypoglossal nerves leading to tempo-
rary or permanent neural damage.

There is conflict in the literature regarding the prog-
nosis for the return of soft palate function.”* One report
suggests a hopeless prognosis, but Cook found that 7 of 11
horses with dysphagia recovered.” The remaining 4 were
euthanised for intractable dysphagia. The time period
from onset to recovery ranges from 3 to 14 months.”

Aspergillus fumigatus,” is the most commonly isolated
fungal element, but other Aspergillus species have been
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reported.”™

Other rare fungi include Candida, Penicillium,
and Mucor.”” Fungal growth appears to have a predilec-
tion for the caudodorsal part of the medial pouch over-
lying the internal carotid artery” or the lateral wall of the
lateral compartment.” Due to the highly invasive nature
of the organism, significant extension of the lesion and
epistaxis may occur.”'?*

When episodes of epistaxis have occurred, treatment
using surgically-induced thrombosis of the affected vessel
by a variety of techniques, has been described. These tech-
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" The most successful

niques have had variable success.
and commonly reported approach to the treatment of
epistaxis associated with guttural pouch mycosis is the
surgical occlusion of the atfected artery, with or without

postoperative topical and/or systemic treatment with
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an antifungal agent. Agents used include thiabendazole,
iodides, miconazole, nystatin, and natanlycin.32’34’39 A rela-
tively new imidazole derivative, enilconazole, has been
used to treat canine nasal aspergillosis*’ and two cases of
equine guttural pouch mycosis.""**

The additional value of medical treatment is difficult
to ascertain because of the lack of controlled clinical trials.
The problem associated with pouch catheterization and
blind fluid instillation is the likelihood that the instilled
solutions do not contact the fungal plaque. This can be
overcome by nebulizing the agent, using an aerosol device
to achieve an adequate period of contact between the
drug and the fungal mass and thus achieving effective
therapy.* The author’s preferred procedure to overcome
this problem, is daily endoscopically guided treatment if
it can be performed without undue restraint and if

exsanguination is not a concern.

Guttural pouch tympany

This condition is rare and most commonly consid-
ered a congenital abnormality since it primarily affects
young foals. There appears to be a sex predilection, with
fillies being more commonly affected.” The etiology of
the condition is not known.

Tympany of the guttural pouch is an accumulation of
a large volume of air within the pouch that appears to be
the result of the altered function of the pharyngeal orifice,
acting as a one-way valve. This may be due to scarring,
thickening of the mucus membrane, an abnormal plica
salpingosa or another undetermined problem.

Diagnosis is based on clinical examination,
endoscopy, with or without radiography, or percutaneous
gutturocentesis. The latter technique should be performed
with great care, as there is risk of damage to nervous and
vascular tissues. Endoscopic examination can reveal a
collapse of the dorsal pharyngeal wall and compression of
the nasopharynx as the lateral walls are moved medially by
the distention of the pouches. Once within the pharyn-
geal orifice, careful passage in a caudodorsal direction will
allow visualization of the plica salpingopharyngea. This
membranous structure marks the rostral extent of the
eustachian tube. The J-shaped structure leaves the lateral
wall of the pharyngeal orifice and crosses the midline
halfway up the pharyngeal opening forming a continuous
ventral connection between the medial lamina of the
eustachian tube and the lateral wall of the pharynx.
Passage of the endoscope beyond this point may result in
air escaping from the pouch and resolution of the exter-
nal clinical signs. Once within the pouch, retroflexion of
the endoscope allows visualization of the caudal aspect of
the plica, the insertion of the levator veli palatini muscle,
and the rostromedial face of the guttural pouch.

Evacuation of trapped air by endoscopy, percutaneus
centesis, or by indwelling catheterization is only tempo-
rary and in most cases, surgical correction is necessary.

The technique chosen depends on whether the problem



is uni- or bilateral and also on the presence of surgical
expertise and equipment. Excision of the plica salpingo-
pharyngea, salpingopharyngeal fistulation (creation of
a fistula between the pouch and the nasopharynx), or
fenestration of the medial septum, are valid treatment
options. The first two options allow air to move from
the affected pouch back into the nasopharynx, while the
latter moves air from the affected to the normal pouch
allowing egress via the normal pharyngeal orifice.
External fistulation of the guttural pouch has also been
reported in a case of bilateral involvement® however, bilat-
eral salpingopharyngeal fistulation or plical trimming will
result in a better cosmetic result.

Excisional surgeries can be performed using sharp
dissection or more recently, using Nd:YAG lasers. How-
ever in the case of lasers, the presence of thermal necrosis

in an area rich in neuro/vascular tissue is a concern.

Guttural pouch neoplasia, cysts, and
miscellaneous conditions

Tumours of the guttural pouch are rare. Squamous
cell carcinomas, round cell sarcomas, hemangioma, fibro-
ma, and melanoma have been reported.” ™ Squamous cell
carcinoma is the most common; clinical signs include dys-
pnea and mucopurulent to hemorrhagic nasal discharge.
The prognosis for resection and cure of carcinoma in the
guttural pouch is poor since it is generally inaccessible and
the tumour margins are poorly defined.

Cystic structures in the guttural pouch have been
described.”' In one case report, there was a firm swelling
over the area of the right guttural pouch. Endoscopy
showed an ovoid, polyp-like mass protruding from the
opening of the right pouch. The cyst was debrided under
general anesthesia and the horse made an uneventful
recovery. Under histological examination, the lining of
the cyst was similar in appearance to paranasal sinus cysts
that are typically detected in young horses. The patho-
genesis of this condition is not known, but embryologi-
cally the eustachian tubes, middle ear, and mastoid cells
are comprised of the first pair of branchial arches. There
may be abnormal retention of first branchial arch appara-
tus remnants, leading to the formation of branchial cysts.
Hemorrhage into the guttural pouch has also been
reported associated with rupture of the longus capitis
muscle.” This is extremely rare and has been associated
with acute trauma and as a sequel to guttural pouch

253
mycosis.

Summary

As the availability of endoscopy improves and better
drug therapies evolve, it is becoming easier to diagnose
and treat guttural pouch disease. Routine examination of
the guttural pouches during endoscopic examination of
the upper respiratory tract in horses may account for the

increasing incidence. This enables the clinician to detect

NU

sub-clinical disease before the onset of serious clinical
signs. Chondroid dissection within the pouch and high-
volume saline lavage as well as the development of newer
antifungal drugs is allowing the clinician to treat guttural
pouch disease in horses with increasing confidence

and success.

James Carmalt, MA, VetMB, MRCVS. After graduat-
ing from the University of Cambridge, UK, Dr. Carmalt
completed a large animal medicine internship at the
Western College of Veterinary Medicine before going
into practice in Tasmania, Australia. He is currently in the

second year of a 3-year equine practice residency.
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Editor’s Note:
Increased Need for Vitamin A Supplementation?

From Drs C. Waldner and T. Clark

We have seen pathological changes consistent with
Vitamin A deficiency in several cases of abortion and
stillbirths. The drought in the prairie regions of Canada
means that some cattle will have been onVitamin A defi-
cient diets for many months. While adult cattle are quite
resistant to deficiency, the fetus and growing animals are
not. Signs of Vitamin A deficiency include abortion,
premature births and poor growing calves.Vitamin A
deficiency is also a cause of reproductive failure. In feed-
er and replacement cattle, typical signs are poor growth,
blindness, ataxia, or convulsions. Consider advising your
clients about the need for Vitamin A supplementation.

It is most likely to benefit animals fed non-green forage
eg, only straw and old bleached forage, for several
months without a vitamin supplement.
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