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Key Points 

 Nasopharyngeal stenosis typically presents with chronic inspiratory and expiratory nasal 
stertor. 

 This condition has been diagnosed in both dogs and cats. 
 Minimally invasive treatment options have been shown to be both safe and effective 

including endoscopic and fluoroscopic-assisted balloon dilation and/or metallic stent 
placement. 

 Most NPS lesions have a small hole in the center and are considered patent, but for 
completely closed membranes a covered nasopharyngeal stent is usually necessary as 
tissue ingrowth is most common with these more aggressive lesions. 
 

Nasopharyngeal stenosis (NPS) is a pathologic condition in which there is a narrowing within 
the nasopharynx caudal to the choanae, resulting in a variable degree of static inspiratory stertor. 
This can occur as a congenital anomaly, secondary to an inflammatory condition (chronic rhinitis 
or aspiration rhinitis), stricture formation after nasopharyngeal surgery, after pharyngeal trauma, 
or from a space-occupying lesion. Nasopharyngeal stenosis has only been described in a small 
number of cases in the veterinary literature, and in the authors experience is seen more 
commonly reported in cats than dogs.  

The first successful treatment was described in 1988, where surgical correction was described 
in 4 cats. Many clinicians have seen recurrence of NPS quickly after surgical fixation, resulting 
in a very frustrating condition. Minimally invasive interventions have been investigated because 
of this common recurrence after surgery. Serial balloon dilations, surgically placed stents, and 
fluoroscopic and endoscopically placed stents have more recently been described in both dogs 
and cats in the veterinary literature.  

This lecture will discuss the best modes of diagnosis and various treatment options for NPS in 
dogs and cats and focus will be on the authors experience with minimally invasive treatments 
using balloon dilation and metallic stent placement using endoscopic and fluoroscopic guidance. 

A diagnosis of NPS is typically made with a combination of CT, fluoroscopy and retroflex 
rhinoscopy. A particular benefit of CT is its accurate measurements of the nasopharyngeal 
dimensions just rostral and caudal to the area of stenosis to help determine appropriate stent and 
ballon size. Computed tomography may also provide important information about the extent, 
tissue type, and exact location of the stenosis, as well as any other concurrent abnormalities like 
bony proliferation, excessive numbers of nasal turbinates, choanal atresia, nasal passage stenosis, 
etc. It is important to realize that the CT should be done with pre- and post-contrast as well as 
1mm slices of the head from the tip of the nose to the proximal trachea. This ensures that the 
very short stenosis (sometimes only 2-3 mm in length) is not missed on the CT scan. 
Additionally, the length of the stenosis is best visualized on a saggital reconstruction, and care 
must be taken when interpreting the length as mucous accumulation rostral to the stenosis is very 
common and can make the stenosis look longer than it really is. Retroflex rhinoscopy alone does 
not reveal the most rostral aspect of the stenosis like the CT does, but a nasopharynography, 
using fluoroscopy and contrast, can accomplish this. We find that the combination of CT, 
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retroflex rhinoscopy and contrast fluoroscopy is most useful to get the best determination of 
stenosis width, length and location.  

Under the same anesthesia the procedure is conducted using a combination of both 
fluoroscopy and retroflex rhinoscopy in lateral recumbency. A hydrophilic guide wire is 
advanced caudally from the nares through the ventral nasal meatus, through the stenotic opening, 
and down the esophagus. This is viewed internally within the nasopharynx with retroflex 
rhinoscopy, and externally using fluoroscopy. Once the stenotic lesion is identified a the wire is 
through the lumen a marker catheter is advanced over the guide wire. This is multifenestrated, 
and the catheter should be positioned so holes are on each side of the stenosis, as visualized 
endoscopically. The wire is removed, the endotracheal tube cuff is secured to protect the airway, 
and a nasopharygraphy is performed using digital subtraction radiography under fluoroscopic 
guidance.  This is the best technique to visualize the stenosis diameter and length.  Using the 
marker catheter for calibration the stenosis is measure for length and diameter. If balloon dilation 
alone is to be performed than a percutaneous transluminal angioplasty (PTA) balloon is chosen 
that is 1mm larger than the measured diameter a longer length than the stenosis. Under 
fluoroscopic guidance the balloon is inflated with a 50% mixture of contrast and saline and the 
stenosis is seen to efface. Typically, after dilation either injectable triamcinolone (0.2mg/kg total 
dose) or topical Mitomycin C is infused in the region of the stenosis.  

In cases where the lumen is not patent, the owners can not afford multiple procedures (as is 
often needed with balloon dilation), or balloon dilation has previously failed, than a metallic 
stent can be placed. The ideal stent to use is a balloon expandable metallic stent (BEMS). Very 
rarely a covered stent can be used, and this is often needed when the NPS is non-patent and a 
hole must be made using a needle puncture. The covered stent is typically a silicone covered self 
expanding metallic stent (SEMS), similar to the mesh of a tracheal stent, only covered with 
silicone. The procedure is performed as described above but instead of a balloon alone a balloon 
that is preloaded with a metallic stent (BEMS) is advanced over the guidewire and centered over 
the stenotic lesion. The size of the stent should be 1 mm larger than the diameter of the 
nasopharynx in the area being stented, and about 5mm longer than the length of the stenosis on 
each end (approximaly 1 cm longer than the measured length). Using both fluoroscopic and 
endoscopic guidance the balloon is inflated (with a 50:50 mixture of contrast and saline) and the 
waist of the stenosis is subsequently broken with the balloon. As the balloon expands, the stent 
deploys. Once the stenosis is open, the balloon is deflated and removed over the wire, and the 
stent is left to remain in place. For the non-patent stenotic lesions an 18 gauge trocar needle is 
used to puncture an orifice through the stenosis so that a guidewire can be passed through the 
NPS and dilation and stenting can be performed as described above. More details will be 
discussed in the lecture. 

The procedure times are typically short (22-70 minutes reported) and the patients usually go 
home the same day as the procedure with anti-fibrotic doses of gluococorticoids (prednisone 0.5 
mg/kg BID) tapered over 4 weeks, 2 weeks of antibiotics and Tramadol or burprenorphine as 
needed for any discomfort. We recommend feeding moist food for the first 2 months as well and 
avoiding hard toys and bones for the life of the patient, as this could compress and damage the 
stent. 

For lesions that are very thin (<5 mm length), or very caudal in the nasopharynx, balloon 
dilation alone is initially recommended. This has been successful in greater than 30-50% of cases 
with a very thin membrane but may require 2-3 separate dilation procedures. For lesions that are 
more caudally located and have less than 1 cm of soft palate between the stricture and 
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oropharynx, balloon dilation alone should also be attempted prior to considering the placement 
of a nasopharyngeal stent. This is because a stent that is in the caudal nasopharynx can result in 
excessive gagging and oropharyngeal irritation due to the position of the stent and subsequent 
reflux of food and liquid into the nasopharynx during feeding.   
 
Complications seen with nasopharyngeal balloon dilation or stenting include restenosis (through 
the uncovered stent or after balloon dilation alone), stent compression and/or migration, 
pharyngeal irritation, stent reaction/irritation, nasopharyngeal reflux, chronic infections, soft 
palatal tear, stent fracture, and the development of an oronasal fistula. There are far less 
complications with balloon dilation alone than with balloon expandable stent placement, but 
these complications are relatively uncommon. 
 In patients with a completely closed membrane (no patency through the lumen of the 
nasopharynx) balloon dilation or uncovered stents do not provide durable results in the author’s 
experience. This is most commonly seen in animals that develop the NPS after aspiration rhinitis. 
These are very aggressive strictures often with no opening, or a very small opening. The stenosis 
will routinely grow through an uncovered stent so a covered stent can be considered. Covered 
nasopharyngeal stents are not typically recommended for the average NPS case, unless 
absolutely necessary, due to the risk of migration and recurrent infections. Because these stents 
do not get incorporated into the nasopharyngeal mucosa, like the uncovered stents, nasal debris 
accumulates and chronic infections can occur. They can also migrate and the operator may 
consider suturing them in-place through the soft palate. Uncovered stents are very well tolerated. 
The cost of multiple serial balloon dilation procedures (x2) versus single NPS stenting are 
similar in our practice, which is why many owners elect for a stent be placed early in the course 
of treatment. 
 In patients with congenital NPS and under 6 months of age the nasopharynx can grow and the 
stent may ultimately be undersized. This was seen in 2 cats, both of which resulted in stent 
movement. The edges did not incorporate within the mucosa of the nasopharynx and this 
movement presumptively resulted in palatal irritation and subsequent oronasal fistula formation. 
In these cases, performing balloon dilation until the pet is fully grown is now encouraged. 
  In the author’s practice, approximately 1/3 of the 40 cases recently evaluated had closed and 
2/3 had patent strictures. In cats the stent size chosen is typically 8-10 mm diameter x 15-30 mm 
length and in dogs 7-14 mm diameter x 18-40 mm length. In cases recently evaluated covered 
stents were used in 8/12 closed membranes; Three of the 4 that did not have a covered stent 
placed developed tissue ingrowth. One cat that did not grow through had a very thin membrane. 
Other complications in the approximately 40 cases include stent migration (n=2), BEMS 
deformation (n=2), oronasal fistula development (n=3), exaggerated swallowing (n=2) and 
hairball entrapment (n=1). One cat also developed global brain ischemia (GBI) (post-stent 
blindness, dullness, and behavior changes) after anesthesia, presumed to be secondary to 
receiving ketamine at induction. We have seen tissue ingrowth (~15% of cases) through the 
uncovered BEMS in patent NPS cases as well, though this usually requires re-ballooning or re-
stenting with permanent resolution.  
 Clinical outcomes are typically excellent in the short-term with 100% of owners in a previous 
reported case series reporting immediate resolution of clinical stertor and improved nasal 
discharge. Owners felt the personality, activity and appetite all improved immediately. 
Considering the larger number of patients now treated in our practice, 2 dogs ultimately failed; 
one was euthanized due to chronic nasal discharge in which an oronasal fistula developed, and 
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the other lived as an obligate open mouth breather due to tissue ingrowth through an uncovered 
stent. This owner declined a covered stent to be placed. 

Interventional treatment using balloons and stents for the treatment of NPS is effective and 
reliable but the tissue can be aggressive requiring serial treatments for tissue ingrowth in rare 
cases. Immediate placement of a covered BEMS could be considered in patients with a closed 
membrane, although the extra cost and risk of chronic infections associated with this stent should 
be taken into account. Another option is to repeat balloon dilatation at 1-2 weeks following 
BEMS placement for patients with complete occlusion of the nasopharynx, along with the topical 
application of MMC. Tissue in-growth seems uncommon in patients with an open NPS at the 
time of diagnosis and a covered BEMS is not considered necessary for the typical case of NPS. 
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