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SUMMARY

Guttural pouch (GP) tympanites and empyema
were diagnosed in twelve animals (nine horses
and three donkeys) with respiratory stridor and
tympanic swelling in the parotid region. The diag-
nosis was based upon the anamnesis, clinical find-
ings, paracentesis and radiographic and bacterio-

with  GP

tympanites were treated by using long-term im-

logic examination. Two fillies
plantation of an indwelling catheter through the
pharyngeal orifice. Seven horses and three don-
keys with GP empyema was managed by hyover-
tebrotomy with ventral drainage approach. The
follow-up information revealed that one filly had
persistent tympany; one donkey died of pneumo-

nia and the other animals recovered completely

"within three weeks.
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INTRODUCTION

Unique o equidae, the guttural pouches are bilat-
eral air-filled diverticulae of the Eustachian tubes
that communicate between the middle ear and the
pharynx. The two are separated from each other
on the midline (Milne & Fessler 1972: Getty
1975; Honnas & Pascoe 1996). The capacity of
each pouch is approximately 300-500 ml (Holmes
1962; Lokai et al., 1976; Raker 1976; Freeman

1980; Dyce et al., 1996; Honnas & Pascoe 1996;
Mair et al., 1998).

Recent work has provided good evidence that the
equine guttural pouches may have a brain-cooling
function, specially, to cool the blood flowing
within the internal carotid artery (Baptiste et al.,
1993; Baptiste 1997;1998).
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Diseases commonly affecting the guttural pouch-
es are tympanites, empyema and mycotic infec-
tions (Raker 1976; Freeman 1980; Trigo & Nick-
els 1981; Graber 1984; McCue et al, 1989;
Freeman 1992; Butler et al., 1993; Baptiste et al.,
1996; Honnas & Pascoe 1996; Mair et al., 1998).
Other uncommon miscellaneous conditions such
as neoplasms, fracture of the hyoid bone, foreign
bodies and cystic structures have been reported
(Merriam 1972; Trigo & Nickels 1981; Greene &
O’Connor 1986; Seahorn & Schumacher 1991;
Hance et al., 1992).

Tympany (tympanites) of the guttural pouch oc-
curs infrequently and is recognized in foals and
young horses up to 1.5 years old (Wheat, 1962;
Freeman, 1980; Soliman, 1986; McCue et al.,
1989; Butler et al., 1993; Mair et al., 1998). It is
characterized by non-painful, soft, fluctant swell-
ing in the parotid region. Tympanites is usually
unilatera] but bilateral cases have been observed,
and it is more common in fillies than in colts. The
etiology of GP tympany is not known although a
number of mechanisms have been postulated
(Holmes 1962; Wheat 1962; Manson 1972; Milne
& Fessler 1972; Raker 1976; Walsh & Weinberg
1979; Mcilwraith & Turner 1987; McCue et al.,
1989; Freeman 1992; Misk et al., 1992; Ohne-
sorge & Deegen 1995; Tate et al,, 1995; Honnas
& Pascoe 1996; Mair et al., 1998),

Guttural pouch empyema affects horses of any

age, and is a common sequela to equine upper res-
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piratory tract infections especially thoge Causeq
by Streptococcus equi as in strangles. Pyg may fjj
one or both pouches (Raker, 1976; F“‘-eman,
1980; Nyack et al., 1983; White & WilliamSOH,
1987; Walmsley, 1988; Lavoie et al., 1991; Free.
man, 1992; Butler et al., 1993; Newton ¢ al.,
1997; Mair et al., 1998).

Radiographs of the pouch area may demonstrate a
fluid line within, a loss of portions of the outline
of the pouch, radiopaque foreign bodies in adg;.
tion to an space-occupying masses (McClure
1984; White & Williamson 1987; Freeman 1992:
Hance et al., 1992; Butler et al., 1993; Mair et al,
1998).

Surgical intervention for treatment of various gut-
tural pouch affections in the horse have been de-
scribed in several literature (Freeman 1980; Mcil-
wraith & Turner 1987; McCue et al., 1989;
Freeman 1992; Misk et al., 1992; Ohnesorge &
Deegen 1995; Tate et al., 1995; Honnas & Pascoe
1996; Mair et al., 1998).

Case history and clinical findings

Nine horses and three donkeys of different ages
(3-42 month old) suffering from guttural pouch
affections were admitted to the Surgery Clinic,
Faculty of Veterinary Medicine, Cairo University
from march, 1992 to April, 1999, Out of these
cases 2 fillies were suffered from tympanites and
2 colts; 4 mares; a stallion and 3 male donkeys

were affected with empyema.
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Clinically the two cases of tympanites showed

visible, non-painful, lympanic swelling of the

right parotid region, wiq, slight extension of the

swelling on the left one (Fig. ). The heart rate

and body temperature were within normal. Inspir-

atory and expiratory dyspnea were noted.

Regarding GP empyema, all animals had a past
history of strangles infection about 2] days back.
Affected animals had bilateral varjable painful
swelling of the parotid region, with intermittent
greenish muco-purulent nasal discharge contain-
ing variable amounts of masticated food around
the external orifices of the nostrils (Fig. 2). The

oral, vulvar mucosae and conjunctivae were pale.

. Variable degrees of dysphagia and body weight

loss were observed especially in donkeys. Rectal
emperature and heart rate were ranging between
18.5-41°C and 40-90/ minute. Respiration was
dyspneic  (15-40/min.) and  characterized by
dstinet dilatation of the external nares, necessitat-
ng forceful contraction of the abdominal muscles
specially during expiration. A few bilateral
wheezes were ausculted in the thoracic region of

e affected donkeys.

Radiographic findings

fn X-ray unit with an output 70 Kvp, 100 MA;
U5 second and 75 cm FFD has been used. Ven-
“o-dorsal and lateral radiographic views of the
GP were obtained under sedation. Radiographs of
e tympanites revealed an enlargement and wid-

ing of Eustachian tube diverticulum with gas

"t Med.J.,Giza,Vol.47,No.4(1999)

extending caudally to the atlas with rounded out-
line (Fig. 3). In some cases of empyema, smooth
free gas/fluid interface was observed within the
guttural pouch on standing lateral radiographs
(Fig. 4), Radiographs showed also an accumula-
tion of radiopaque material in the pouch that
cause complete loss of the normal radiolucent out-

line in other cases of empyema (Fig. 5).

Carotid angiogram

Arteriography of the common carotid, in the horse
and donkey, was performed to study the topo-
graphic distribution of the common carotid over
the GP region (Fig. 6 & 7). Carotid angiography
was carried out on 8 anaesthetised horses and
donkeys. Then animals were placed on lateral re-
cumbency with their heads on an X-ray cassette.
After routine surgical preparation, a 8 to 10 c¢m
skin incision was made parallel to and dorsal to
jugular vein in the middle of the neck. Careful
blunt dissection was used to isolate the common
carotid artery. A small longitudinal incision, just
enough to admit the 16-gauge 1.V. cannula, was
made into the lumen of the artery. Then it was
threaded up the carotid artery. 30-40 ml. of the
contrast agent (Urografin, Schering chemicals)
were injected in a bolus, and the film was taken
immediately. The skin was closed in the usual
manner. Carotid angiogram was performed fol-
lowing the technique described by Colles &
Cook, (1983) and Mcilwraith & Turner, (1987).
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Microbiological findings

In ten cases, sterile swabs were used to obtain pu-
rulent exudate from the GP. The swabs were di-
rectly transferred to nutrient broth and were incu-
bated at 37°C for 4-6 hours, then cultivated on the
nutrient agar, blood agar, MacConkey's agar and
Sabarud’s agar media. B. hacmolytic Streptococ-
cus Spp., Staph. aureus and Coryne Spp. were the
bacterial isolates from the affected GP. Antibio-
gram showed that the isolates were highly sensi-

tive to tetracycline and thiophenicol.

Surgical intervention

Needle aspiration of GP gases and ventro-dorsal
radiographs showed that all the affected cases
were unilateral affections. One horse was severely
dyspneic from GP distention, a tracheostomy was

performed for immediate relief (Fig. 8).

The affected GP in all animals was approached
through hyovertebrotomy following the technique
described by Freeman, (1992) and Mair et al.,
(1998). After deep narcosis and routine surgical
preparation, a skin incision 10-15 cm. long was
made parallel and just cranial to the wing of the
atlas. The dense parotid fascia was incised and the
parotid gland and overlying parotidoauricularis
muscle were reflected cranially. The GP lining
was exposed and grasped with Allis tissue for-
ceps. It was punctured and the wound was en-
larged to admit the hand fist. In cases of tympa-
nites, when the affected GP was incised it

collapsed immediately. Long-term (4-6 weeks)
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indwelling long plastic tube of 3 ¢m diameyq, y
placed in the GP; through the pharynge,, Open;

of FEustachian tube and against the ventra 1,
Sa]

meatus; then fixed with a stitch to the nOstri (g,
ig.

9).

In cases of empyema, the purulent an( inspissated
materials within the GP was removed 4pq thor.
oughly irrigated with diluted-iodine ( 10%) sy
tion (Betadine ®, the Nile co.). Straight hemostat
was inserted through the incision into the GP anq
directed ventrally. The skin, underlying tissueg
and GP were carefully incised over the pojp of
the hemostat to establish an effective ventral
drainage through a fixed soft rubber tube for 7-10
days. Another drainage was accomplished
through an indwelling long plastic tube of 2-4 cm
diameter inserted in the GP and through the pha-
ryngeal orifice; and ventral nasal meatus for 2
weeks (Fig. 10). The hyovertebrotomy incision
was closed by suturing the GP, fascia of the parot-

id gland and then the skin respectively.

Post-operative management- The GP cavity was
flushed daily with diluted Betadine solution (250-
500 ml) for one week. Prophylactic tetanus anti-
toxin and antibiotics for 5 days were given. Radi-

ographs were taken at 2 days intervals to evaluate
the conditions,

After surgical intervention, ten animals recovered
completely within 3 weeks. One filly had mild
unilateral distention recurred 5 weeks after sur-

gery, and one donkey died of pneumonia.

Vet.Med.J. ,Giza.Vol.47,No.4(1999)
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Fig. 1 (A & B): Lateral view showing two fillies with GP tympanites (arrows)

Fig. 2 (A & B): Anterolateral view showing two horses with empycma of the guttural
pouch (arrows).

Fig. 3: Lateral radiographic view of the GP region of a filly. Eustachian tube diverticu-
lum is markedly distended with gas, and exiends caudally to the level of the
third cervical vertebrae (tlympanites).

Med.J.,Giza.Vol.47,No.4(1999)
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Fig. 4: Standing lateral radiographic view of a horse’s head and fieck T.herc o9
smooth gas-fluid interface in the GP (open arrow). The ventral third of the

diverticulum is opaque due (o the accumulation ol purulent material (em-

pyema).

Fig. 5 (A & B): Lateral radiographic view of a donkey's head and neck.

A- An accumulation of radiopaque material in the GP (belore treatment).

B- A normal radiolucent outline of the GP (after treatment)
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Fig. 6: Lateral angiogram of the head of a normal horse

showing distribution of branches of the com-
mon carotid artery:
I-common carotid a
2-external carotid a
Vinternal carotid a
4 occipital a.
S5-external macillary (lingofaseiala.
O-thyrolaryngeal a.
7- masselric a. 8-pharyngeal a.
9- lingual a. 10- fascial a.
I'l- posterior branch of occipital a.
12- anterior branch of occipital a
13- postetior auricular a.
14- anterior auricular a.
15-internal maxillary a.
[6-mandibular alveolar a.
17-external ophthalmic a.
I18-cthmoidal a.  19- malar a.
20-sphenopalatine a.
21-great palatine a.

Fig. 7: Lateral angiogram of the head of normal donkey

showing distribution of branches of the com-
mon carotid artery:

[-common carotid a.

2-external carotid a.

3-internal carotid a,

d-occipital a.

S-external maxillary (lingofascial) a.

6-thyrolaryngeal a.

7- pharyngeal a.

8-posterior auricular a.

9-internal maxillary a.

10- posterior auricular a.
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Fig. (8): Anterolateral view showing a herse with empye-
ma of the GP (solid arrow) and tracheostomy
(open arrow).

Fig. 9: A sagittal section of a horse’s he
a- Guttural pouch, b-

d with a catheter (arrow),

The nasopharyngeal orifice ol the Bustachian tube.
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Ifig. 10: Lateral view of two affected

catheter in the GP (arrows).

DISCUSSION

Guuural pouch affections of the horse are given in
several veterinary textbooks. However, duc to in-
frequent occurrence of this condition, many vele-

rinarians are unfamiliar with it (Wheat 1962).

: In the present study the diagnosis of the clinical
- cases was based on the anamnesis; clinical find-
| ings, paracentesis, radiographic and microbiologi-
cal examination (Lokai et al., 1976; Raker 1976;
Trigo & Nickels 1981; Nyack et al., 1983; Free-
man  1992; Gomezvillamandos et 1994;
Muylle et al., 1997).

al.,

In this study, all cases of tympanites and empye-
Ma showed bilateral swelling of the parotid re-
 gion; differentiation between uni-and bilateral in-
Yolvement ventro-dorsal

was through

Vet Med.J.,Giza.Vol.47,No.4(1999)

animals showing an indwelling

radiographic view and percutaneous  aspiration
which led to deflatc of the affected GP (Raker
1976; Freeman 1980; McCue et al., 1989; Misk et

al., 1992; Butler et al., 1993; Honnas & Pascoe
1996).

In the affected animals, occurrence of dyspnea
and dysphagea with cXpulsion of food through
nostrils and mouth may be attributed to ‘eilher soft
palate and pharyngeal paresis or mechanical pha-
ryngeal and laryngeal compression by GP disten-
tion (Habel & King 1975; Scott McAllister 1977,
Nyack et al., 1981; McCue et al., 1989; Radostitis
ct al., 1994; Honnas & Pascoe 1996; Mair et al..
1998).

Examination of the presented cases showed that
tympany was relatively uncommon (2 out of 12
cases) and seen only in fillies. This confirms the

previous observations of Wheat (1962); Gibbons

569
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(1964); Johnson & Raker (1970); Milne & lessler
(1972); Forbes & Bennel (1975); Lokai et al,
(1976); Raker (1976); Freeman (1980); Soliman
(1986); Mcilwraith & Tumner (1987); McCue el
al., (1989); Tate et al., (1995); Mair et al., (1998)
who stated that the tympany was more common in

fillies than in colts.

Regarding GP tympanites in foals, the previous
reports stated that the exact cause is not clear al-
though a number of mechanisms have been postu-
lated. The most popular theory suggested the pos-
sible presence of a congenital mucosal flap
existing within the nasopharyngeal orifice that
acts as a one-way valve, so that air can enter but
not leave the GP (Holmes 1962; Wheat 1962;
Cook 1966; Manson 1972; Milne & Fessler 1972;
Raker 1976; Scott Mcallister 1977; Freeman
1980; Cook 1987; Mcilwraith & Turner 1987;
Freeman 1992; Hawkins 1992; Mair et al., 1998).
GP tympany could be also due to a functional
muscle impairment of the stylopharyngeus or
pterygopharyngeus muscle preventing proper clo-
sure of the pharyngeal orifice during resting respi-

ration (McCue et al., 1989; Baptiste 1997).

All the affected animals with GP empyema in this
study had a past history of strangles infection,
The causative microorganism of strangles might
be carried for a long period after an attack of
strangles and that the infection was localized in
retropharyngeal lymph nodes or GP resulting in

pouch empyema (Nyack et al., 1981; White and
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Williamson 1987, Walmsley 19gg. Free

993- (3 Map
1992: Butler et al., 1993; Gollanq et al

: l995;
Newton et al.,, 1997, Mair el al., 1998 Khami
SY

1999).

In this study, the carotid angiogram of N0y
guttural pouches in horses and donkeys Was per.
formed to demonstrate the carotid tree and (he dif.
ferences in-between. The external Maxillary ar-
tery (lingofascial) arose directly from the
common carotid artery and not as a branch of (he
external carotid artery. The external carotjg artery
lies most laterally on the lateral Compartment i
donkeys than in horse. The anterior and Posterior
auricular arteries were larger in donkeys thap in
horse. These findings help a lot in surgical map.
agement of the clinical cases (Colles & Cook
1983).

Surgical approaches of GP tympany provide the
most satisfactory treatment. One involves enlarge-
ment of the pharyngeal orifice by mucosal flap re-
section of the pharyngeal opening (Holmes 1962;
Manson 1972: Milne & Fessler 1972; Freeman
1980; Mcilwraith & Turner 1987; Freeman 1992)
other by long-term implantation (8 weeks) of an
indwelling catheter placed through the defect pha-
ryngeal orifice (Hackathorn, 1975; Nyack et al.,
1981; Freeman, 1992; Mair et al., 1998). The
third involves fenestration of median septum be-
tween the GP especially in unilateral tympanites
(Milne & Fessler 1972; Lokai et al., 1976; Raker
1976; Walsh & Weinberg 1979; Freeman 1980;

Vet.Med.J..Giza.Vol.47.No.4(1999)
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> |

Tate et al, 1995) Misk et al, (1992) and I)-

Seddawy (1996) stated that external fistulation

may be indicated as an alternative trcatment for

pilateral GP tympany with absence of median sep-

(un.

In the present study the decision of long-term im-
plantation of an indwelling catheter, to create a
large opening into the pharynx in cases of Gp
tympanites was according to Mair et al., (1998).
In one filly, the pharyngeal orifice was found par-
ially sealed after surgical intervention and tympa-
ny recurred. This might be attributed to inade-
quate time of plastic tube implantation (4 weeks).
In the meantime, complete recovery of the other

filly after 6 weeks implantation confirmed this

postulation,

The classic approaches for GP drainage in cases
of empyema are two-folds: one by placement of
sultable catheter in the GP through ventral nasal
meatus and pharyngeal orifice (Hackathorn 1975;
Nyack et al., 198]: 1983; Freeman 1992). The
second by surgical means through Viborg’s trian-
tle; hyovertebrotomy; whitehouse and modified
whitehouse approaches (Holmes 1962; Raker
- 1976; Mcilwraith & Turner 1987; Walmsley
- 1988; McCue et al., 1989; Freeman 1992; Mair et
14, 1998).

In this study, a hyovertebrotomy technique
Vith venral drainage was the approach of choice
Neases of GP empyema. This technique provided

L |

't Med.J.,Giza.Vol.47,No.4(1999)

a

]

better access to pharyngeal orifice interference, as
it was located rostrodorsal to the floor of the GP
and drainage could be achieved by lowering the
hotse head (Holmes 1962; Raker 1976; Freeman
1980); Wulmslcy 1988; Baber 1991). Viborg's tri-
angle approach is not recommended as the access

o the GP is Very restricted; in addition to its criti-

cal manipulation because the presence of vital

structures as jugular vein and internal carotid ar-

tery (Raker 1976; Mair et al., 1998). On the other

hand, Abdel-Hamig et al, (1988) mentioned that

trials for treatment of GP tympanites and empye-

Mma were unsuccessful in all handled cases contra-

dicting with the findings of the presented cases.

In conclusion: long-term implantation of an ind-
welling catheter in the GP through the pharyngeal
orifice, in addition (o ventral drainage may be in-

dicated in cases of GP tympany and empyema.
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