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Nasopharyngeal stenosis with concurrent hiatal hernia
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A case of nasopharyngeal stenosis with secondary hiatal hernia is described. An
8-year-old castrated male domestic shorthair cat was referred for a chronic upper
respiratory problem and presumptive vomiting. Despite conservative
management by the primary care veterinarian, the cat’s condition progressed.
The cat was presented to an emergency facility prior to referral to a specialty
hospital. On presentation, inspiratory stridor was evident. Thoracic radiography
revealed a hiatal hernia. Computed tomography indicated pharyngeal edema
and probable nasopharyngeal stenosis. Endoscopy confirmed the presence of
nasopharyngeal stenosis consistent with either stricture or choanal atresia.
Balloon dilation of the choana was performed. The hiatal hernia regressed
spontaneously post-resolution of the nasopharyngeal stenosis. The cat remained
asymptomatic at recheck 3 months later.
Date accepted: 6 January 2011 � 2011 ISFM and AAFP. Published by Elsevier Ltd. All rights reserved.
A
n 8-year-old 3.6 kg (7.9 lb) castrated male
indoor only domestic shorthair cat was pre-
sented to an emergency care facility for

dyspnea and hematemesis. The owners reported that
the cat had an intermittent chronic upper respiratory
problem since they first acquired him as a kitten, the
etiology of which was never determined. Three
months prior to presentation, the cat had experienced
frequent episodes of presumptive vomiting after
wheezing. Therapy with furosemide, metoclopramide
and terbutaline had been instituted by the primary
care veterinarian. Despite conservative management,
the respiratory difficulties remained unchanged and
the presumptive vomiting continued. Examination at
the emergency facility revealed stridor with severe
nasal congestion, wheezing, and dyspnea. No oral or
nasal abnormality was apparent on physical exam.
Thoracic radiographs, obtained with the patient con-
scious, revealed a soft tissue opacity over the caudal
thoracic esophagus near the diaphragm. Cardiovascu-
lar and pulmonary structures were unremarkable. Bar-
ium administration detailed a dilated esophagus. A
respiratory acidosis with metabolic compensation was
detected on arterial blood gas analysis. A complete
blood count was unremarkable. Exploratory laparot-
omy was performed due to a suspected esophageal
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foreign body. No foreign body was present and multi-
ple biopsieswere obtained, including liver, stomach, je-
junum,pancreas andmesenteric lymphnode.Recovery
from anesthesia was uneventful. The patient was mon-
itored closely and providedwith supplemental oxygen
as indicatedovernight. The cat continued todecline and
was referred for further diagnostics and intensive care.

On presentation, the patient’s vital signs were
within normal limits and the cat exhibited an inspira-
tory stridor. A complete blood count revealed a mild
anemia (hematocrit 28.1%; reference interval (RI)
29e45%) and a stress leukogram. Hypocalcemia
(7.5 mg/dl; RI 8.2e11.8), hypophosphatemia
(2.5 mg/dl; RI 3.0e7.0), hyponatremia (140 mEq/l;
RI 147e156), hypochloremia (104 mEq/l; RI
111e125), hypokalemia (3.0 mEq/l; RI 3.9e5.3) and
an increased aspartate aminotransferase (AST)
(127 U/l; RI 5e55) were present as well. The cat tested
feline leukemia virus antigen and feline immunodefi-
ciency virus antibody negative. Thoracic radiographs
revealed an ill-defined soft tissue opacity in associa-
tion with the esophagus, just cranial to the dia-
phragm, along with gaseous dilation of the mid and
caudal extent of the thoracic esophagus. The soft tis-
sue opacity was consistent with a hiatal hernia (Fig 1).

The differential diagnoses of a nasopharyngeal
polyp or stenosis were considered and computed
tomography (CT) of the nasopharyngeal region was
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Fig 1. Right lateral (A) and ventrodorsal (B) radiographic views of the thorax of an 8-year-old castrated male domestic
shorthair cat evaluated for inspiratory stridor and vomiting. There is gaseous dilation of the mid and caudal extent of the
thoracic portion of the esophagus. An ill-defined soft tissue opacity is seen in association with the esophagus, just cranial
to the crura of the diaphragm. Cardiovascular and pulmonary parenchyma are unremarkable. Skin staples are noted along
the cranioventral abdominal wall. There is reduced serosal detail in the cranial ventral abdomen and previously adminis-
tered barium is evident in the intestines.
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performed. The cat was premedicated with buprenor-
phine (0.02 mg/kg IV), acepromazine (0.02 mg/kg IV)
and atropine (0.02 mg/kg IV). Anesthesia was in-
duced with propofol (5 mg/kg IV) and was main-
tained with isoflurane and oxygen. Cefazolin
(22 mg/kg IV) was administered at the start of the
CT scan. Head CT evaluation, including helical series
and reconstructing transverse images at 2 mm slice
thickness, was performed. The images depicted no
thickening of either tympanic bulla and normal exter-
nal ear canals. However, there was an ill-defined soft
tissue opacity in the dorsal aspect of the pharyngeal
region and caudal aspect of the nasopharynx along
with an unusual associated gas opacity (Fig 2). The
findings were consistent with pharyngeal edema and
suspected nasopharyngeal stenosis. Nasopharyngo-
scopy confirmed severe narrowing of the nasopharyn-
geal region consistent with either stricture or choanal
atresia (Fig 3). Balloon dilation of the choana was sub-
sequently performed and observed to dilate on post-
ballooning nasopharyngoscopy (Fig 4). Recovery
from anesthesia was routine and uneventful.
Postoperative treatments included IV administration
of isotonic fluids (12 ml/h), IV cefazolin (22 mg/kg
IV q8h), and buprenorphine (0.02 mg/kg IV q8h).

The following morning, the patient’s respiratory
character was markedly improved with no inspiratory
or expiratory effort. Thoracic radiographs revealed res-
olutionof thehiatalherniaandesophagealdilation (Fig5).
Thepatientwasdischarged from thehospital 3days fol-
lowing presentation and prescribed a tapering anti-
inflammatory dose of prednisone (0.5 mg/kg PO q24h
for 7 days then 0.1 mg/kg PO q24h for 10 days then
0.1 mg/kg PO q24h every other day for 10 doses),
amoxicillineclavulanate (17.4 mg/kg PO q12h, Clava-
mox; Pfizer) as well as buprenorphine (0.02 mg/kg
PO q8e12h as needed). Ten days later, at re-evaluation
and staple removal, the patient remained asymptom-
atic with normal respiratory sounds and no episodes
of vomiting or regurgitation. The patient was re-evalu-
ated 3months later. The owner reported that the catwas
muchmore energetic. The catwas not experiencing any
difficulty breathing and was eating well. Repeat
thoracic radiographs were within normal limits (Fig 6).



Fig 2. A CT evaluation of the skull was performed acquir-
ing helical series and reconstructing transverse images at
2-mm slice thicknesses. There is an ill-defined soft tissue
opacity in the dorsal aspect of the pharyngeal region and
caudal aspect of the nasopharynx (white arrow) along with
an unusual associated gas opacity (red arrowhead).

Fig 4. Retroflexed endoscopic view of the nasopharyngeal
opening after balloon dilation of nasopharyngeal stenosis.
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To our knowledge, this is the only reported case of
nasopharyngeal stenosis with secondary hiatal hernia
in a cat. Nasopharyngeal stenosis can occur as a con-
genital or acquired anomaly with the latter being
more common.

Choanal atresia is a congenital malformation of the
posterior nasal cavity resulting in nasopharyngeal ste-
nosis. Choanal atresia is rare in the dog and even more
Fig 3. Retroflexed endoscopic view of the nasopharyngeal
opening with nasopharyngeal stenosis (white arrows). The
opening is reduced to a small hole (red arrowheads).
rare in the cat, with the first reported cases in 1998 and
2007, respectively.4,17 The choana is obliquely posi-
tioned, oval paired openings between the nasopha-
ryngeal meatuses and the nasopharynx.7 The
stenosis affects the rostral area of the nasopharynx,
limiting or preventing the airflow from the nasal
cavity to the nasopharynx.19 The malformation results
in either unilateral or bilateral partial or complete
choanal occlusion. The defect can be bony, membra-
nous or a mixture of both. Dogs and cats most often
have bilateral partial and/or complete membranous
involvement.

Acquired nasopharyngeal stenosis can result sec-
ondary to a space-occupying lesion, trauma, or after
an inflammatory disease of the upper respiratory
tract. Differential diagnoses for space-occupying
Fig 5. A right lateral radiographic view of the thorax post-
balloon dilation of the choanae. The previously noted esoph-
ageal dilation and increased opacity at the caudal aspect of
the esophagus, cranial to the diaphragmatic crura, are no
longer evident. Cardiovascular and pulmonary parenchyma
are unremarkable.



Fig 6. Left lateral (A) and right lateral (B) radiographic
views of the thorax at 3 months post-balloon dilation of
the choanae. There is no evidence of hiatal hernia or esoph-
ageal dilation. A small amount of esophageal fluid is evident
on the left lateral radiograph. The cardiovascular and pul-
monary structures are unremarkable.
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etiologies affecting the feline nasopharynx include for-
eign bodies, neoplasia (predominately lymphosar-
coma), and inflammatory polyps. Inflammation
secondary to chronic upper respiratory disease can
be a result of bacterial rhinitis, viral rhinitis or crypto-
coccosis. A retrospective study evaluating 77 cats with
nasal disease, ranked neoplasia as the most common
diagnosis, followed by chronic rhinitis. 12 Addition-
ally, eight cats were diagnosed with nasal foreign bod-
ies, five with nasopharyngeal stenosis, two with
rhinitis secondary to Actinomyces species infection,
two with nasal polyps, two with stenotic nares and
one with rhinitis secondary to trauma.

Diagnosis of nasopharyngeal stenosis is based on
clinical signs, physical examination, radiographic im-
aging, and endoscopic examination of the nasal cavity
and nasopharynx. Clinical signs depend on the extent
of the lesion and may include inappetence, nasal dis-
charge, sneezing, wheezing, stertor, open-mouth
breathing and decreased nasal airflow unilaterally or
bilaterally with the mouth closed. Radiographs of
the nasal passages and nasopharynx can be difficult
to assess due to superimposition of adjacent struc-
tures.18 CT is the imaging modality of choice for diag-
nosing nasopharyngeal stenosis.15 CT can provide
pertinent information with regard to the extent of
the stenosis, tissue type involved in the stenosis and
other concurrent abnormalities such as a deviated
nasal septum.1

The flexible endoscope is an invaluable modality
for diagnosing nasopharyngeal stenosis, determining
the extent of the obstruction and suspected cause. It
is also a pertinent modality to incorporate when per-
forming balloon dilation, laser ablation or stent place-
ment in the stenotic region.

Reported techniques to achieve resolution of naso-
pharyngeal stenosis include transpalatal reconstruc-
tion, mucosal flap rotation, laser ablation, balloon
dilation, and intraluminal stenting.2,3,8e10,15,20,21

Relapse of nasopharyngeal stenosis following these
interventions is not uncommon. Thus, several
attempts at one or more of these techniques may be
necessary to achieve resolution of clinical signs. If
there is a failure to achieve resolution, permanent tra-
cheostomy may be performed as a salvage procedure.

Transpalatal reconstruction has been applied alone
and in conjunction with other modalities for the treat-
ment of nasopharyngeal stenosis.4,20,21 A ventral rhi-
notomy is performed by making a midline incision
through the soft palate. The stenotic opening is en-
larged via excision of the obstructing membrane.
The soft palate defect is either sutured closed or left
to heal by second intention. Long-term success with
transpalatal resection alone has not been reported.
Complications include breakdown of the repair due
to excessive tension from primary closure and reoc-
currence of scar tissue from second intention healing.

Transpalatal reconstruction in combination with
mucosal flap advancement decreases the need for sur-
gical revision. Mucosal flap advancement for the treat-
ment of nasopharyngeal stenosis was first reported in
the cat in 2000.10 Surgery included a midline incision
through the soft palate from its free border to a level
just caudal to the hard palate. The scar tissue, between
the soft palate and the dorsal nasopharynx, causing
the nasopharyngeal stenosis was resected. Resection
of the scar tissue resulted in a 1 cm wide defect. A
flap was generated by elevating the mucosa and sub-
mucosa caudal to the defect in the dorsal nasophar-
ynx. The flap was advanced rostrally and then
secured with a two-layer suture closure.

Laser ablation for treatment of nasopharyngeal ste-
nosis has been reported in horses.13,14 Laser ablation is
a less invasive procedure that is performed with endo-
scopic guidance. Ablation of obstructing tissue has
been reported using the carbon dioxide laser and the
neodymium:yttriumealuminumegarnett laser.13,14

Sole use of the laser to ablate tissue has required revi-
sion. However, its combined use with mucosal flap
advancement and intraluminal stenting has not been
reported in cats.5

Balloon dilation for the treatment of nasopharyn-
geal stenosis in the cat was first reported in 1999.21

This study showed only transient improvement in
clinical signs. A second study from 2002 used the
same procedure but with a different approach and dif-
ferent sized catheter.9 In this endoscopic guided study,
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a 15 mm balloon dilation catheter was placed in an or-
thograde fashion through the ventral nasal canal into
the stenosis and then inflated. After two interventions
combined with glucocorticoids, long-term resolution
of clinical signs was achieved. A more recent study
showed long-term resolution of clinical signs in six
cats diagnosed with nasopharyngeal stenosis post-bal-
loon dilation.8 Besides recurrence, the only reported
complication of balloon dilation has been vagally-me-
diated bradycardia associated with distention of the
nasopharynx and suspected compression of the ca-
rotid bodies. Atropine was administered and the
bradycardia resolved.3 Overall, balloon dilation is
a relatively simple and non-invasive procedure that
can result in resolution of clinical signs secondary to
nasopharyngeal stenosis.

Intraluminal stenting is commonly used in conj-
unction with balloon dilation or transpalatal
resection.2,17,21 Intraluminal stenting can be applied
temporarily or permanently. Temporary stenting was
reported in a cat following surgical repair via the
transnasal route and balloon dilation.17 The stent
was left in place for 7 days and all clinical signs
resolved. The stent was well tolerated and no compli-
cations were reported. Permanent stent placement has
been reported using several different types of stents.
A Wallstent wire-braided endoprosthesis was placed
within the nasopharynx in a cat with nasopharyngeal
stenosis.21 There was no evidence of implant migra-
tion. However, proliferative granulation tissue formed
at the pharyngeal end of the wire endoprosthesis, cre-
ating a narrowing of the lumen. A 2008 retrospective
study evaluated balloon-expandable metallic stents
in dogs and cats for nasopharyngeal stenosis.2 One
cat showed exaggerated swallowing when eating.
Oral examination revealed a palpable bulge dorsal
to the soft palate. Rhinoscopy revealed that the distal
aspect of the stent had collapsed, was not incorpo-
rated into the nasopharyngeal epithelium, and was
filled with entrapped hair. Overall, intraluminal stent-
ing can be an effective modality but complications can
include granulation tissue formation in the stent
lumen, stent migration, stent collapse, dysphagia,
and foreign body entrapment.

To date, there has been no report of a hiatal hernia
secondary to nasopharyngeal stenosis in the cat. How-
ever, hiatal hernia has been reported secondary to
congenital narrowing of the intrapharyngeal region
in the dog.6 Two types of hiatal hernias have been
identified in dogs and cats. The most common type
is a sliding hiatal hernia.23 Paraesophageal hiatal her-
nia is less common and has been reported in two
dogs. Hiatal hernias can be either congenital or
acquired, with the latter being more common. A retro-
spective case-control study involving Bulldogs, inves-
tigated the association between upper airway
obstructive disease and hiatal hernia.11 This study
concluded that Bulldogs with hiatal hernia were
more likely to have at least one diagnosis associated
with brachycephalic syndrome than were Bulldogs
without hiatal hernia.11 It is proposed that increased
inspiratory effort exhibited with upper airway
obstructive disease causes an increase in negative
intra-esophageal and intrapleural pressure resulting
in hiatal hernia.16 Clinical signs of hiatal hernia are
a result from reflux esophagitis and obstruction and
include regurgitation, vomiting, hematemesis and
hypersalivation.22 Specifically, regurgitation and
hypersalivation result from the chemical effects of
gastric fluid on the esophageal mucosa, whereas vom-
iting can result from the obstructive effects of the her-
nia.16 Megaesophagus is also commonly reported
secondary to esophageal obstruction from the hiatal
hernia. When abnormal esophageal motility is pres-
ent, aspiration may develop, resulting in dysphagia
and dyspnea. Diagnosis of a hiatal hernia is made
by survey radiography of the thorax and positive-
contrast radiography of the esophagus, with the latter
being more sensitive.22

Considering the patient’s signalment and history,
acquired nasopharyngeal stenosis was the primary
differential diagnosis. Although the definitive cause
is unknown, it is suspected that the cat’s chronic rhi-
nitis is the cause of the acquired nasopharyngeal ste-
nosis. The vomiting and megaesophagus are
presumed to be secondary to the obstructive effects
of the hiatal hernia. In this case report, the cat’s hiatal
hernia and megaesophagus reduced spontaneously
on radiographs 1-day post-resolution of the nasopha-
ryngeal stenosis. This indicates an obstructing sliding
hiatal hernia that was secondary to the nasopharyn-
geal stenosis. It can be speculated that the inspiratory
dyspnea caused an increased negative intrathoracic
pressure, thus resulting in the hiatal hernia.6
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