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Obstructive sleep apnea in a Chihuahua successfully managed
with ondansetron
Matthew A. Kopke

|

Paul Wightman

School of Veterinary Science, Massey
University Veterinary Teaching Hospital,
Palmerston North, New Zealand
Correspondence
Matthew A. Kopke, School of Veterinary
Science, Massey University Veterinary
Teaching Hospital, Palmerston North, New
Zealand.
Email: m.kopke@massey.ac.nz

|

Craig G. Ruaux

Key Clinical Message
While the persistence of clinical signs related to brachycephalic obstructive airway
syndrome, particularly sleep‐disordered breathing patterns following appropriate
surgical management is likely to be relatively rare, this potential sequela needs to be
considered, along with being aware of possible medical management options such as
serotonin antagonists.
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IN TRO D U C T ION

A 6‐year‐9‐month‐old, female Chihuahua was referred for
investigation into chronic sleep‐disordered breathing pattern (SDBP). Despite appropriate surgical management for
brachycephalic obstructive airway syndrome, SDBP progressively worsened. Marked improvement in both frequency and
severity of SDBP was noted with the serotonin antagonist
ondansetron, as medical management for obstructive sleep
apnea (OSA).
Naturally occurring sleep disorders are relatively common
in humans, resulting in substantial morbidity.1 These conditions are considered uncommon in dogs.2,3 The term “sleep
disorders” includes narcolepsy, rapid eye movement (REM)
sleep behavior disorder, SDBP or sleep apnea, sleep‐associated
epilepsy, geriatric insomnia, and sudden death syndrome.2,3
Obstructive sleep apnea previously documented in the
English bulldog is the most common form of SDBP in dogs.4
In humans, pharyngeal collapse is considered to be a major
component of OSA.5 Similarly, pharyngeal muscle involvement has been demonstrated in English bulldogs with OSA.6,7
With surgical management of brachycephalic obstructive
airway syndrome (BOAS), overall treatment success rates appear to be favorable.8,9 However, clinical signs rarely resolve

completely following surgery.10 To our knowledge, there are
no reports of OSA persisting in dogs following surgical management of BOAS, let alone successful medical management.
Here, we describe a case of OSA in a Chihuahua that improved remarkably after introduction of the serotonin antagonist ondansetron.
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CASE HISTORY

A 6‐year‐9‐month‐old, female entire Chihuahua was referred
for further investigation into chronic SDBP. SDBP episodes
were often preceded by a high‐pitched noise, followed by
flaccidity, apnea, and cyanosis. No paddling, violent limb
movements, urination, or defaecation were seen with the
SDBP. On waking, the apnea and associated cyanosis would
quickly resolve. The SDBP was perceived to be positional,
improving with elevation of the dog's head. Marked hypersomnolence was also described.
The first episode was noted at approximately 4 months
of age, prompting presentation to the referring veterinary
clinic. An elongated soft palate was identified on pharyngolaryngoscopy, and staphylectomy by scissor resection was
performed. Two months later, the dog was again presented
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with similar clinical signs. Repeat pharyngolaryngoscopy
revealed bilateral eversion of the laryngeal ventricles, and
bilateral ventriculectomy was performed. Six years later,
1 month prior to referral, the dog was again presented to the
referring veterinary clinic, with the owner reporting lifelong
difficulty breathing at night, and gagging when eating. At
this time, episodes were noted once weekly. The dog was
started on meloxicam and subsequently referred to our veterinary teaching hospital.
On physical examination, unilateral (right‐sided) serous nasal discharge was noted, along with mild stertor.
Brachygnathism, moderate dental disease, and evidence of
several previous tooth extractions were seen on oral examination. No abnormalities were noted on thoracic auscultation
and auscultation over the extrathoracic trachea. The body
condition score was 4/9.
Serum biochemistry and hematology revealed mild,
nonspecific changes. Sedation was performed to facilitate
positioning for survey radiographs. A combination of acepromazine (Acezine 2; Ethical Agents) at 0.04 mg/kg, and
methadone (Methadone; Phebra) at 0.3 mg/kg, was administered intramuscularly, 40 minutes prior to the planned procedure. With the dog resisting restraint, propofol (Provive;
Claris) was administered intravenously, as‐needed, as boluses
of 0.1 mg/kg. Unfortunately, the dog arrested shortly thereafter, and cardiopulmonary resuscitation was immediately initiated. The dog was successfully resuscitated; however, further
diagnostics were postponed to the following day.
Mild laryngeal edema was evident on pharyngolaryngoscopy. Subjectively, the caudal end of the soft palate appeared
thickened, however, it was of an appropriate length. Survey
radiographs demonstrated a thickened soft palate, with mild
laryngeal swelling Figure 1. Tracheoscopy revealed dorsoventral narrowing of the caudal third of the extrathoracic trachea, diffuse erythema, and prominent blood vessels Figure 2.
Given the arrest, and with the above diagnostics suggestive of tracheal narrowing, the owner declined further
diagnostics and requested medical management for tracheal
membrane redundancy/dynamic tracheal collapse. A combination of prednisone and codeine (as‐needed) was advised.
The owner declined prednisone due to concern over weight
gain. Codeine phosphate (compounded suspension, Optimus)
was instituted at a dosage of 1.5 mg/kg, administered orally,
twice daily.
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FO LLOW‐U P

Five months later, the owner described episodes occurring as
frequently as one per night. Worsening nasal discharge and
more frequent sneezing were reported. Computed tomography of the nasal cavity and upper respiratory tract revealed
right‐sided rhinitis, severe dental disease, and a structure

  

|

873

F I G U R E 1 Lateral cervical radiograph of the dog,
demonstrating moderate soft palate thickening, however, normal
length (arrow). There is an ill‐defined region of soft tissue thickening
superimposing the ventral portion of the laryngeal lumen (asterisk),
resulting in moderate cranial displacement of the basihyoid and
thyrohyoid bones. This region of soft tissue thickening has a bilobed,
caudodorsally convex margin

F I G U R E 2 Tracheoscopy of the caudal third of the extrathoracic
trachea of the dog, showing dorsoventral narrowing of the lumen.
There is diffuse erythema and prominent blood vessels

in the left nasal cavity suggestive of a retained tooth root
Figure 3. The trachea was of normal diameter, with a flattened appearance in the dorsoventral plane.
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Dental examination confirmed the presence of a retained
tooth root over 204, with another retained root likely associated with the missing 103, and severe loss of periodontal
bone around 107. Extraction of the tooth roots and 107 revealed oronasal fistulae associated with these sites. Nasal
lavage and blind nasal biopsies were performed under the
same general anesthetic. Histology later revealed bilateral,
mild to moderate, chronic, lymphoplasmacytic rhinitis.
The dog was started on oral prednisone (Apo‐Prednisone;
Apotex) at a dosage of 1 mg/kg/d, and later oral cetirizine
(compounded suspension; Optimus), at a dosage of 0.5 mg/
kg, once daily. Only mild clinical improvement with respect to the nasal discharge was reported by the owner,
prompting them to taper both medications over the following month.
Two months later, the dog was presented for a repeat
dental and nasal flush. The episodes of SDBP were still occurring as frequently as one per night. With a presumptive
diagnosis of OSA, most likely secondary to poor pharyngeal
dilator muscle tone during REM sleep, a serotonin antagonist was recommended. Oral trazodone hydrochloride (compounded capsules; Optimus) was trialed at a dosage of 5 mg/
dog orally, one to three times daily. The owner reported more
frequent episodes of SDBP (multiple per night), increased
hypersomnolence, and intermittent hematochezia. Trazodone
was discontinued, and a week later oral ondansetron hydrochloride (Apo‐Ondansetron; Apotex) was introduced at a
dosage of 1 mg/kg, administered orally, twice daily. Marked
improvement in both the frequency and severity of the SDBP

F I G U R E 3 Transverse, postcontrast computed tomographic
image of the caudal nasal cavity (bone window) of the dog, depicting
an asymmetric nasal cavity, with leftward septal deviation without
mass effect. Fluid is present, conforming to the margin of the
cribriform plate. There is also a hyperattenuating collection of tissue/
mineral on the left, surrounded by fluid
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was reported within the first week. Telephone follow‐up
4 months later revealed a reduction to one episode of SDBP
per month.
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DISCUSSION

In humans, OSA is characterized by recurrent upper airway
obstruction or collapse during sleep, resulting in hypoxia and
sleep fragmentation.1 Hypersomnolence, mental deterioration, and various cardiovascular abnormalities (systemic hypertension, arrhythmias) are commonly identified sequelae.4
Management requires a multimodal approach. With obesity
commonly identified as a contributing factor, weight loss is
often the first recommendation. In addition, nasal continuous positive airway pressure devices are routinely utilized.
Further treatment is dependent on what risk factors and/or
sequelae are associated with OSA.
Rhinitis, either allergic or nonallergic, has been associated with a wide range of sleep disorders in humans.11 This
association has long been attributed to nasal congestion and
inflammatory mediators, however, the exact pathophysiology
remains unclear.11 Regardless of the mechanism, management strategies aim to reduce congestion and inflammation,
in an attempt to alleviate associated OSA. In this dog, prednisone and cetirizine were utilized as management for rhinitis
and potentially indirectly for OSA. Although mild clinical
improvement was appreciated, no change in the frequency or
severity of SDBP was reported. A link between rhinitis and
OSA in this case was considered unlikely.
Serotonin, which is important in maintaining upper airway patency and normal respiration, has been implicated
in the pathogenesis of OSA in humans, leading to several
studies investigating the use of serotonin antagonists for
the management of OSA in dogs.12-14 Examples include:
fluoxetine, mirtazapine, trazodone with l‐tryptophan, and
ondansetron.13,15-17
Trazodone was trialed first in this dog as it has been shown
to reduce SDBP in both non‐REM and REM sleep in English
bulldogs.17 Unfortunately, this drug appeared to increase the
frequency of SDBP and hypersomnolence in this patient.
Ondansetron has shown promise in reducing SDBP in REM
sleep in English bulldogs, however, no significant effect was
noted during non‐REM sleep.13 For this reason, ondansetron
was not our first choice, however, following implementation
in this case, it led to a marked reduction in SDBP and associated hypersomnolence.
Ondansetron is a serotonin 5‐HT3 receptor antagonist,
whereas trazodone is a potent serotonin 5‐HT2A antagonist
and a weak serotonin reuptake inhibitor.18 Peripherally, stimulation of 5‐HT2A, 5‐HT2C, and 5‐HT3 receptor subtypes
all have an inhibitory effect on respiration via action at the
nodose ganglion, supporting the use of either trazodone or
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ondansetron.12 We speculate that certain receptor subtypes
are up‐regulated or predominate in specific disease conditions and/or different breeds.
Several limitations were identified with this case.
Fluoroscopy was not performed, which has proven useful in
identifying and quantifying pharyngeal collapse in dogs.19
Pharyngeal collapse is often dynamic, and fluoroscopy may
have failed to demonstrate it in this dog, unless performed
either under heavy sedation or during sleep in order to mimic
OSA. The latter was not deemed safe considering the previous cardiac arrest. Neither electroencephalography nor
polysomnography was performed in this case, these are often
used to confirm a diagnosis of OSA in humans. While several
studies have demonstrated minimally invasive techniques for
such diagnostics, these are, as was the case here, not readily
available and thus often not performed.20,21
In conclusion, OSA appears to be a rare sequela of BOAS
that may persist even after appropriate surgical management.
The serotonin antagonist ondansetron may have utility in reducing OSA. Further studies are warranted to prospectively
investigate the use of ondansetron in conjunction with, or in
place of, other more routine gastrointestinal medical treatments prior to and following surgical management of BOAS.
A prophylactic approach may prevent or simply alleviate serotonin‐mediated effects such as OSA, and limit associated
morbidity.
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