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Signalment, Clinical Presentation, Concurrent Diseases, and
Diagnostic Findings in 28 Dogs with Dynamic Pharyngeal Collapse

(2008-2013)
J.A. Rubin, D.E. Holt, J.A. Reetz, and D.L. Clarke

Background: Most information about pharyngeal collapse in dogs is anecdotal and extrapolated from human medicine. A
single case report describing dynamic pharyngeal collapse in a cat has been published, but there is no literature describing
this disease process in dogs.

Objective: To describe the signalment, clinical presentation, concurrent disease processes, and imaging findings of a popu-
lation of client-owned dogs with pharyngeal collapse.

Animals: Twenty-eight client-owned dogs with pharyngeal collapse.

Methods: Radiology reports of dogs for which fluoroscopy of the respiratory system was performed were reviewed retro-
spectively. Patients with a fluoroscopic diagnosis of pharyngeal collapse were included in the study population. Data regard-
ing clinical signs, diagnostic, and pathologic findings were evaluated.

Results: Twenty-eight dogs met the inclusion criteria. The median age of affected patients was 6.6 years, whereas median
body condition score was 7/9. The most common clinical signs were coughing (n = 20) and stertor (n = 5). In 27 of 28 cases,
a concurrent or previously diagnosed cardiopulmonary disorder was detected. The most common concurrent disease pro-
cesses were mainstem bronchi collapse (n = 18), tracheal collapse (n = 17), and brachycephalic airway syndrome (n = 8).
Fluoroscopy identified complete pharyngeal collapse in 20 of 28 dogs.

Conclusions: Pharyngeal collapse is a complex disease process that likely is secondary to long-term negative pressure gra-
dients and anatomic and functional abnormalities. Based on the findings of this study, pharyngeal fluoroscopy may be useful
diagnostic test in patients with suspected tracheal and mainstem bronchial collapse to identify concurrent pharyngeal col-
lapse.
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haryngeal diseases are relatively common in veteri-

nary patients and can include foreign bodies,' neo-
plasia,! inflammatory polyps,! cysts,! nasopharyngeal
strictures or stenosis,”> excessive nasal turbinates,*
abscesses,! pharyngitis or tonsillitis', and dynamic pro-
cesses such as pharyngeal collapse.”'* Pharyngeal col-
lapse refers to complete or partial collapse of the
pharynx with dorsal displacement of the soft palate or
ventral deviation of the dorsal pharyngeal wall.'* This
condition is relatively common and well described in
humans and is thought to be a major component of
obstructive sleep apnea (OSAS).'>!® It has diagnosed
by a number of different methods including gated com-
puted tomography (CT), magnetic resonance imaging
(MRI), endoscopy and fluoroscopy.'”!® This condition
is less well defined in the veterinary literature, with only
a few small animal®'® and equine'' ™" cases described.
Studies in humans suggest that pharyngeal collapse is
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OSAS obstructive sleep apnea syndrome
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CT computed tomograpy
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likely a multifactorial condition that includes anatomic
abnormalities and pharyngeal dilator myopathies."> 7"
Unfortunately because of the limited information regard-
ing pharyngeal collapse in small animal veterinary medi-
cine, the clinical incidence and relevance of the condition
is not known and the best method of diagnosis has not
been elucidated. Although no gold standard has been
established in small animal medicine, fluoroscopy has
been used as a noninvasive diagnostic tool to evaluate
other dynamic processes such as esophageal motility and
tracheal collapse.?’

Several components of brachycephalic obstructive air-
way syndrome (BOAS), including an elongated soft pal-
ate and everted laryngeal saccules, can affect pharyngeal
diameter. Increased inspiratory effort against a fixed air-
way obstruction, such as stenotic nares, or dynamic air-
way obstruction, such as airway collapse associated
with tracheobronchomalacia, also may result in pharyn-
geal narrowing. Brachycephalic dogs experiencing long-
term negative pressure gradients associated with
increased inspiratory upper airway resistance may
develop pathologic changes of the pharyngeal dilator
muscles and therefore are predisposed to pharyngeal
collapse.®® Although several studies have suggested that
pharyngeal collapse occurs in brachycephalic breeds, lit-
tle is known about its overall incidence in these dogs


http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

816 Rubin et al

and in other breeds.®” The objective of the study was
to describe the signalment, clinical features, imaging
findings, and concurrent disease processes in dogs diag-
nosed with pharyngeal collapse.

Materials and Methods
Medical Records

Medical records and imaging findings of dogs with a diagnosis
of pharyngeal collapse between February 2007 and April 2014 were
reviewed retrospectively. All patients were examined at the Mat-
thew J. Ryan Veterinary Hospital at the University of Pennsylva-
nia. Only patients with complete medical records and fluoroscopic
imaging results available for review were included. Information
concerning age at diagnosis, sex, body weight, body condition, pre-
senting clinical signs, and previous or concurrent respiratory dis-
eases was collected. For this study, the diagnosis of pharyngeal
collapse for each animal was made on fluoroscopic evaluation and
was defined as wide dorsal to ventral excursions of the pharyngeal
soft tissue with narrowing of the nasopharyngeal or laryngopharyn-
geal luminal diameter during respiration or coughing.'* Pharyngeal
collapse was further defined as complete collapse if complete loss of
lumen was seen, and partial collapse if lumen diameter subjectively
decreased by >50% (Fig 1). Subjects were excluded from the study
if results of fluoroscopy were suggestive of pharyngeal collapse but
additional endoscopic or CT evaluation indicated other abnormali-
ties (e.g., tumor had caused a mass effect on the pharynx), even if a
dynamic component of pharyngeal collapse was present, or defini-
tive nasopharyngeal stenosis was identified.

Imaging Studies

All procedures were performed or supervised by a board-certi-
fied radiologist, who then was involved in creation of a finalized
report for the medical record. When available, standard 3-view
thoracic and single lateral cervical neck radiographs were evalu-
ated in conjunction with fluoroscopic examinations.

Fluoroscopic examinations,*® were obtained with the dog
restrained in right lateral or sternal recumbency at the discretion
of the attending radiologist and based on the patient’s respiratory
stability and tolerance for restraint. Patients were manually
restrained in right lateral recumbency or were placed in a plastic
box that limited movement for evaluation in sternal recumbency
or while standing. All fluoroscopic airway-imaging studies were
performed with the dog awake or under mild sedation utilizing
acepromazine or butorphanol at the primary clinician’s discretion.
Regular respiration was observed and recorded. Tracheal manipu-
lation and compression were performed to allow fluoroscopic eval-
uation and recording of the trachea and bronchi during coughing.
Collapse of the trachea, mainstem bronchi, and pharynx during
respiration and coughing were subjectively evaluated and results
were recorded as present or absent. All studies were part of the
Picture Archiving and Communication System (PACS) and stored
in Digital Imaging and Communications in Medicine (DICOM)
format (Figs 2, 3).

Pharyngolaryngoscopy was performed or supervised by a
board-certified surgeon. A soft palate that extended >1-2 mm
beyond the dorsal border of the epiglottic cartilage was considered
too long. The larynx was examined for collapse, edema, and the
presence of ventricular eversion.

Results

Medical records identified 178 dogs that underwent
upper airway fluoroscopy during the study time period.

Soft =
T Palate \Q

Tongue " ~
Oropharynx ™

el

c o M

1
N

Fig 1. Schematic representation of the pharynx in the dog with
(A) normal, (B) partial nasopharyngeal collapse, and (C) complete
nasopharyngeal collapse.

Of these, 29 dogs initially were identified with fluoro-
scopic evidence of dynamic nasopharyngeal or laryngo-
pharyngeal collapse. One case was excluded because
nasopharyngoscopy via retroflexed rhinoscopy con-
firmed a soft palate polyp after a suspected nasopharyn-
geal mass, as well as dynamic pharyngeal collapse, were
diagnosed on fluoroscopy. Twenty-eight dogs, therefore,
met the inclusion criteria for the study.

Signalment

Of the 28 dogs, 17 were male (60.7%) and 11 were
female (39.3%). Fourteen dogs were male neutered, 3
male intact, 8 female spayed, and 3 female intact. The
age at time of diagnosis varied between 8 months and
15.8 years (median, 6.6 years; mean, 7.3 years; inter-
quartile range [IQR], 4.4 years).

Dogs weighed between 1.9 and 13.3 kg (median,
5.2 kg). On the basis of a body condition score (BCS)
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Fig 2. Dynamic complete collapse of the nasopharynx (NP) with
static oropharynx (OP) and laryngopharynx (LP). (A) Note the
open lumen and then complete obliteration of the nasopharynx
(B) noted on inspiration.

Fig 3. Dynamic partial collapse of the nasopharynx (NP) with
static oropharynx (OP) and laryngopharynx (LP). (A) Note the
open lumen and then partial collapse (B) noted on inspiration.

scale of 1-9 (1 = cachectic, 9 = obese), 18 of 28 (64.3%)
dogs were considered overweight or obese (BCS > 6)
and only 1 of 28 (3.6%) dogs was considered thin or

cachectic (BCS < 3). The remaining 9 dogs were
assessed to be in ideal body condition. Yorkshire Terri-
ers (n = 12) were the most common breed affected with
Chihuahuas (3), Pugs (3), Pomeranians (2), and French
Bulldogs (2) occurring less frequently. There were 6
other breeds represented, including 1 each of English
bulldog, Maltese, mixed breed, Pekingese, Shih Tzu,
and toy poodle. Eight dogs were classified as brachyce-
phalic including the English bulldog, French bulldogs,
Pekingese, Pugs, and Shih Tzu.

Clinical Signs

The most common presenting clinical signs were
coughing (n = 19, 67.8%) and stertorous upper air way
noise (n = 5, 17.8%). Other clinical signs included gag-
ging (n =3, 10.7%), regurgitation (n =1, 3.6%), and
sneezing (n = 1, 3.6%). Twenty-two of 28 (78.6%) dogs
had previous medical treatment including combinations
of cough suppressants (hydrocodone, butorphanol, and
diphenoxylate [n = 12, 42.8%]), bronchodilators (the-
ophylline, terbutaline, and aminophylline [n = 10,
35.7%]), prednisone (n = 8, 28.5%), and various antibi-
otics (n =6, 21.4%). Two dogs had previously been
diagnosed with tracheal collapse, both of which were
treated with tracheal stents. Four dogs had previous
brachycephalic airway surgery including a combination
of staphylectomy (n=4), laryngeal sacculectomy
(n = 3), and alar fold resection (n = 3). One dog was
identified previously as having epiglottic retroversion,
which was corrected with an epiglottic tacking suture.

Imaging Studies

Thoracic and cervical radiographs were reviewed by a
board-certified radiologist in 27 of 28 cases. A single
dog had no radiographs available for review. Radio-
graphic abnormalities included findings suggestive of
tracheal collapse (n = 16, 57.1%), a diffuse bronchoin-
terstitial pattern (n = 10, 35.7%), left-sided cardiomega-
ly (n=6, 21.4%), pulmonary alveolar pattern (n = 2,
7.1%), bronchiectasis (n = 2, 7.1%), and peri-bronchial
infiltrates (n = 1, 3.6%). Findings suggestive of pharyn-
geal collapse (e.g. narrowing of the nasopharynx or lar-
yngopharynx) were present in 8§ of 28 dogs (28.5%).
Radiographs were considered to be normal in 7 dogs
(25%).

Fluoroscopic evaluation indicated that complete pha-
ryngeal collapse occurred in 20 dogs (71.4%), whereas 8
dogs had partial collapse. Patients were imaged either
in lateral recumbency (n = 13) or in sternal recumbency
or standing (n = 12) depending on patient compliance,
respiratory stability, and attending radiologist prefer-
ence. Medical records of 2 patients did not note patient
position during evaluation. Only 3 dogs were sedated
for imaging studies, with 1 patient being imaged while
sedated, and then re-imaged after recovery. This patient
had partial pharyngeal collapse on both studies. Manip-
ulation of the trachea with the goal of inducing cough-
ing was attempted in all dogs, but only 16 dogs had
documentation of a cough on fluoroscopic examination.
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Of the 28 patients that had pharyngeal collapse, 20
patients had evidence of collapse in other areas of their
respiratory tract as described in Table 1. Eighteen dogs
had concurrent mainstem bronchial collapse, 16 had
evidence of intrathoracic tracheal collapse, and 14 had
evidence of cervical tracheal collapse. Cranial lung lobe
herniation through the thoracic inlet was identified in 8
cases.

Pharyngolaryngoscopy Findings

Fourteen of 28 dogs had pharyngolaryngoscopy
examination performed at the time of tracheal stent
placement, surgical correction of BOAS, or as a stand-
alone procedure. Abnormal findings included elongated
soft palate (n =4), everted laryngeal saccules (n = 1),
laryngeal edema (n = 1), and epiglottic retroversion
(n = 1). Eight dogs had normal pharyngolaryngoscopy
examinations.

Previous and Concurrent Respiratory Diseases

In 27 of 28 cases, a concurrent or previously diag-
nosed respiratory or cardiac disorder was detected. In
dogs with concurrent disease, it is unknown whether the
signs were attributed to the pharyngeal collapse, to the
concurrent respiratory disease, or a combination of
both. These concurrent disorders included mainstem
bronchial collapse (n = 18), tracheal collapse (n = 17),
brachycephalic airway syndrome (n = 8) mitral or tri-
cuspid valve regurgitation (n = 7), pneumonia (n = 5),
epiglottic retroversion (n = 1), and pulmonary hyperten-
sion (n = 1). None of the dogs diagnosed with mitral or
tricuspid valve regurgitation were in congestive heart
failure at the time of fluoroscopic evaluation.

Discussion

Pharyngeal collapse is a well-documented disease pro-
cess in humans and is considered a major part of
OSAS,'™ but it is not a well-recognized syndrome in
small animal veterinary medicine.

Table 1. Localizations of concurrent respiratory tract
collapse in cases of pharyngeal collapse. Number cases
with complete collapse noted in parenthesis. The respi-
ratory tract is defined as the cervical trachea, intratho-
racic trachea, and mainstem bronchi.

Number of Cases
(Complete Collapse)

Concurrent Respiratory
Tract Collapse

No respiratory tract collapse 8 (6)
Cervical tracheal collapse 1(1)
Intrathoracic tracheal collapse 0
Cervical and intrathoracic collapse 1(1)
Mainstem bronchial collapse 303
Cervical and mainstem bronchial collapse 0
Intrathoracic and mainstem bronchial 3(2)
collapse
Cervical, intrathoracic and mainstem 12 (7)

bronchial collapse

The pathophysiology of pharyngeal collapse has not
been completely elucidated, but it is likely multifactorial
in nature.”>'"! Pharyngeal anatomy and pharyngeal
dilator muscle responsiveness are probable important
components.'® The major pharyngeal dilator muscles in
dogs are the sternohyoideus and genohyoideus muscles,
both of which pull the hyoid apparatus caudally and
allow for a larger pharyngeal diameter. The genoglos-
sius is a secondary pharyngeal dilator muscle, which
retracts the tongue cranially and ventrally allowing for
greater airflow.”’ These 3 muscles all are innervated
either directly or by a branch of the hypoglossal
nerve.’! Experimental studies in horses illustrate that
selective blocking of the hypoglossal nerve results in a
marked increase in nasopharyngeal collapse under exer-
cise conditions."? Clinical studies in humans have identi-
fied neural dysfunction and injury in adults with
obstructive sleep apnea. Sensory nerve action potential
amplitudes are decreased in individuals with OSA, and
treatment of sleep apnea partially reverses these
decreased nerve action potential amplitudes.”> Assess-
ment of hypoglossal nerve dysfunction in dogs affected
with airway collapse, brachycephalic obstructive airway
syndrome, and pharyngeal collapse is warranted to
determine if hypoglossal pathology exists similar to that
described in people and horses.

The most common clinical sign seen in this study was
coughing, which is a relatively nonspecific manifestation
of respiratory and cardiac disease. Coughing can be
classified as reflex-mediated, which is often the cause
for coughing with tracheobronchial disease, or volun-
tary mediated.”> Multiple studies in humans have noted
an association with chronic coughing and OSAS, and
although the current recommendation is to eliminate
other causes of cough, a small population of chronic
coughing may be caused by OSAS.?*2° In these individ-
uals, treatment for OSAS with continuous positive air-
way pressure has been shown to decrease the severity
and frequency of chronic cough.?® Twenty-seven cases
were identified in which a primary respiratory disease
was found that could explain the dog’s clinical signs of
coughing. Twenty of these dogs had an additional area
of the respiratory tract collapse (18 had mainstem bron-
chial collapse, 1 had cervical tracheal collapse, 3 had
intrathoracic tracheal collapse, and 13 had combined
cervical and intrathoracic tracheal collapse). In healthy
animals, the intratracheal pressure is subatmospheric,
allowing air to flow from the upper respiratory tract
into the lower airways.”’” During inspiration, subatmo-
spheric intrathoracic pressure is created from contrac-
tion of the diaphragm and intercostal muscles, resulting
in increased volume and decreased pressure within the
thoracic cavity which facilitates respiration.”® With tra-
cheal collapse, redundancy of the dorsal tracheal mem-
brane and loss of rigidity of the tracheal cartilages
creates a predisposition of the trachea to collapse sec-
ondary to changes in airway pressures. The combined
normal subatmospheric intratracheal pressure and
increased negative pressure generated on inspiration
contributes to cervical tracheal collapse on inspiration.
The same pathologic changes to the tracheal membrane
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and cartilaginous rings of the intrathoracic segment of
the trachea and mainstem bronchi cause collapse of
these portions of the airway upon expiration, when in-
trapleural pressure is increased.”® The increased airway
resistance caused by a collapsed trachea or collapsed
mainstem bronchi causes a substantial increase in this
negative pressure gradient between the upper and lower
airways, leading to progressively increased work of
breathing over time.?”! This chronically increased neg-
ative pressure gradient likely contributes to changes in
the pharyngeal dilator muscles thus predisposing dogs
to pharyngeal collapse.® However, in normal animals,
large changes in negative pressure in the isolated upper
airway triggers a dual protective reflex, which restores
airway patency by both activating airway dilators while
inhibiting diaphragm electrical activity as detected by
electromyography (EMG)."” Therefore, negative airway
pressure alone is likely not the sole cause of pharyngeal
collapse, even in a chronic setting.®”’

Fluoroscopy with dogs in lateral or sternal recum-
bency or while standing was used as the diagnostic test
to confirm pharyngeal collapse in this study because it
allows real-time assessment of dynamic changes in the
airway during awake or lightly sedated respiration.
Doing so is important because generation of negative
pressure upon inspiration is proposed to contribute to
collapse of the weakened pharynx. In intubated anesthe-
tized patients breathing spontaneously, most airflow
generated by muscular contraction to create negative
pressure bypasses the nasal passage in favor of the lar-
ger diameter endotracheal tube. Therefore, lack of nega-
tive pressure on the nasopharynx during respiration
could mean that the pharynx may not collapse as it
would during normal respiration. Intubation and posi-
tive pressure ventilation would alter normal airway
pressure changes associated with respiration and may
preclude thorough assessment of nasopharyngeal
changes. Fluoroscopy also is useful to confirm the loca-
tion and nature of tracheal and mainstem bronchial col-
lapse in patients with clinical signs and physical
examination findings consistent with airway collapse.
One of the main benefits is that it can be performed
without general anesthesia and permits dynamic assess-
ment of respiratory changes with the phase of respira-
tion and coughing. The gold standard for diagnosing
tracheal collapse involves the use of tracheobronchos-
copy because it allows intraluminal assessment of the
dorsal tracheal membrane and tracheal cartilaginous
ring shape along the entire trachea and bronchi.?*?
Fluoroscopy, however, is a noninvasive imaging modal-
ity that supports a diagnosis of tracheal collapse when
appropriate clinical signs and examination findings are
present and the risk of difficult anesthetic recovery is
judged to be high in dogs with advanced disease. In
patients with left atrial enlargement causing bronchial
compression and coughing, tracheobronchoscopy is a
useful diagnostic procedure to confirm bronchial col-
lapse as the sole respiratory pathology. Awake transna-
sal nasopharyngoscopy utilizing flexible endoscopy is
possible in horses, but because of size restrictions of the
nasal passages of small animal patients, it can only be

performed in dogs weighing >20 kg.**** Awake
dynamic CT could be considered for 3-dimensional
assessment of nasopharyngeal changes during respira-
tion, especially if a previously described patient posi-
tioning device is used to limit patient movement during
the study.®

In humans, craniofacial morphology influences air-
flow and the apnea hypopnea index, such that these
individuals have an increased risk of OSAS.'®3 The
apnea hypopnea index is an objective scoring system
that is utilized to quantitate the length of pauses in
breathing and the oxygen saturation during these apneic
episodes.”” The combination of these scores allows
determination of a sleep apnea severity score, which
predicts the likelihood of developing OSAS.?” Equiva-
lent studies and scoring systems have not been estab-
lished in dogs, but; given the craniofacial morphology
of brachycephalic breeds, this conformation may be a
strong contributory factor to pharyngeal collapse. Eight
of the 28 dogs affected in this study were classified as a
brachycephalic breed, which is consistent with previous
reports that these breeds may be more predisposed to
this syndrome.®® During the study time period, 178
dogs had fluoroscopy of their respiratory tract, with 28
of these animals identified as brachycephalic breeds.
When evaluating brachycephalic breeds as a whole, 8 of
28 dogs (28.6%) had evidence of pharyngeal collapse
compared to 20 of 150 dogs (13.3%) that were classified
as either mesocephalic and dolichocephalic. Although
this may appear as a marked difference, the exact inci-
dence in each population from this institution is not
known because not all fluoroscopic imaging studies per-
formed during the study period included the pharyngeal
region.

The median BCS was 7/9 for dogs included in this
study, with 18 of 28 (64.2%) patients considered over-
weight or obese. Obesity has been identified as the main
risk factor for sleep apnea in humans, and increases in
adipose tissue and neck circumference are strong predic-
tors of the disease in people.'® Although not compared
statistically to the population of animals seen at this
hospital, the rate in this study is considerably higher
than the national average for obesity, which is 34.1%
for all dogs seen in private practice.”® Therefore,
increased body condition scores and obesity in affected
dog breeds may be possible risk factors for development
of pharyngeal collapse.

One dog in this study (an English bulldog) had no
respiratory signs, and pharyngeal collapse was identified
as an incidental finding on an esophagram performed to
evaluate regurgitation. In the absence of other current
respiratory anatomic abnormalities, the collapse may
have been mild enough so as not to cause any
detectable signs or simply was diagnosed early in the
disease course whereas investigating another problem
commonly associated with brachycephalic airway syn-
drome.”* Because up to 73% of brachycephalic dogs
with even mild respiratory clinical signs had frequent
ptyalism, regurgitation, and vomiting in 1 study, it is
not surprising that gastrointestinal diagnostic evaluation
of a brachycephalic dog could identify concurrent



820 Rubin et al

respiratory pathologies.” Gastrointestinal lesions con-
firmed in brachycephalic dogs include hiatal hernia,
pyloric mucosal hyperplasia, esophagitis, gastritis and
duodenitis, pyloric stenosis, and gastric atony. Surgical
correction of obstructive airway anatomic abnormali-
ties, combined with medical management of gastrointes-
tinal signs, decreases the complication rate and
improves prognosis for brachycephalic dogs undergoing
corrective airway surgery.

The major limitations of this study are associated
with its retrospective nature. Unfortunately, although
many patients did return for follow-up examination,
limited information was available in the record to deter-
mine if treating the other respiratory diseases improved
or lessened the severity of the pharyngeal collapse as
well as which clinical signs could be attributed solely to
pharyngeal collapse by treating concurrent respiratory
or cardiac disorders. Two dogs did undergo tracheal
stenting before to a diagnosis of pharyngeal collapse,
and it was only on follow-up examination for persistent
respiratory effort that pharyngeal collapse was identi-
fied. One of these dogs was not stable enough for
awake fluoroscopy on initial examination because of the
severity of its airway obstruction from tracheal collapse.
Therefore, this dog may have had pharyngeal collapse
before stenting that was not diagnosed. The other dog
had a normal nasopharynx on initial fluoroscopy to
evaluate for tracheal collapse, and developed pharyn-
geal collapse 6 months later. This observation suggests
that even after treating 1 of the primary causes of
increased negative pressure gradient, pharyngeal col-
lapse still can occur and might represent a progressive
disease process or 1 that is irreversible even after a pri-
mary disease is treated. Another explanation could be
the relative insensitivity of fluoroscopy for the evalua-
tion of pharyngeal collapse or marked variability in
findings for a given patient when assessed under differ-
ent conditions. Unfortunately, there is no current gold
standard for diagnosing pharyngeal collapse in small
animal veterinary medicine against which to compare
the results of this study. Patients underwent direct phar-
yngolaryngoscopy at the discretion of the attending cli-
nician and as such the number of dogs with concurrent
upper airway abnormalities (e.g., elongated soft palate,
everted saccules, laryngeal edema) may be falsely lower
than if every patient underwent evaluation. One of the
other major limitations of this study is the lack of a
control group, because normal dogs rarely have upper
airway fluoroscopy performed. This situation likely led
to a biased population consisting of primarily small
breed dogs, because they are more predisposed to chon-
drobronchomalacia, and therefore, more often have tra-
cheal fluoroscopy performed as part of their respiratory
tract evaluation.”

The underlying causes of pharyngeal collapse likely
vary considerably among affected dogs, but most dogs
in this study had an identifiable primary disease process
that could account for their clinical signs. Based on the
results of this study, pharyngeal collapse is unlikely to
be a primary disease in many dogs, but instead a com-
plication of other forms of airway pathology especially

those that contribute to increased negative intrathoracic
pressure. Additionally, many of the patients affected
with pharyngeal collapse also were overweight or obese,
which may be a predisposing factor to the development
of the disease or may contribute to worsening of the
disease. However, these observations need to be further
investigated using case—controls to understand the rela-
tionship between obesity and pharyngeal collapse.

Future studies are warranted to prospectively investi-
gate whether treating concurrent disease processes, espe-
cially early in their course, can eliminate or reverse
fluoroscopic evidence of pharyngeal collapse, or
whether it is an irreversible condition once the primary
disease process is severe or long-standing enough to
cause permanent pathology. In addition, based on the
findings of this study, pharyngeal fluoroscopy may be a
useful diagnostic test in patients with suspected tracheal
and mainstem bronchial collapse to identify other areas
of pathologic collapse along the respiratory tract.

Footnotes

% GE Advantx high frequency, multi-pulse 65 kW generator, Gen-
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b Philips Veradius C-arm, Koninklijke Philips Electronics NV,
Amsterdam, Netherlands
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