
Continuing Education PEER REVIEWED

12  |  BRACHYCEPHALIC HEALTH EDITION 2026
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Abstract

Brachycephalic obstructive airway syndrome (BOAS) is a progressive and often life-threatening respiratory 

condition that affects brachycephalic breeds such as French bulldogs, English bulldogs, pugs, and Boston terriers. A 

mismatch of shortened skull structures and excess soft tissues leads to upper airway obstructions in these breeds. 

This article reviews the primary anatomic abnormalities, as well as secondary respiratory and gastrointestinal 

complications, associated with BOAS along with key conformation and lifestyle risk factors that exacerbate the 

clinical signs of the syndrome. Early recognition, preventive strategies, and long-term reformation of breed 

standards are essential to reducing the prevalence and severity of BOAS.
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C
oinciding with the growing popularity of 

brachycephalic breeds, brachycephalic 

obstructive airway syndrome (BOAS) has 

become increasingly relevant to 

veterinarians over the past several years. French 

bulldogs, English bulldogs, pugs, and Boston terriers 

have rapidly gained popularity; according to the 

American Kennel Club, the French bulldog has been 

the most popular breed in the United States for 

4 consecutive years.1 

Because of the growing prevalence of BOAS and its 

often life-threatening complications, a strong 

understanding of the syndrome is essential. Dogs with 

BOAS have a myriad of clinical signs, the most severe of 

which is respiratory distress, which can progress to 

complete respiratory obstruction. Familiarity with the 

key anatomic components of BOAS and their clinical 

manifestations is crucial to making treatment plans 

and implementing preventive measures. BOAS is 

fundamentally characterized by increased airway 

resistance, and every therapeutic and preventive 

intervention aims to reduce this resistance and 

improve airflow. 

BOAS is a collection of anatomic abnormalities related 

to the craniofacial conformation of brachycephalic 

dogs. The syndrome arises from a mismatch between 

foreshortened craniofacial bones and the soft tissues 

within the nasal passages, nasopharynx, and laryngeal 

region (e.g., palate, tongue, nasal turbinates, mucosa). 

This mismatch leads to increased airway turbulence 

and resistance. The 5 primary abnormalities in dogs 

with BOAS are stenotic nares, aberrant nasal 

turbinates, elongated/hyperplastic soft palate, relative 

macroglossia, and hypoplastic trachea (FIGURE 1). 

These abnormalities can contribute individually to the 

classic clinical signs of BOAS; in combination, they 

synergize, leading to potentially 

life-threatening sequelae.

Additional conformation changes are often present in 

dogs with BOAS; these include thickened submucosae 

(i.e., mucosal redundancy) and increased goblet cells. 

Over time, these abnormalities generate increased 

negative pressure during inspiration, which ultimately 

fosters a dynamic laryngeal collapse and/or an eversion 

of adjacent tissues (e.g., everted laryngeal saccules, 

everted tonsils). Ultimately, a multilevel upper airway 

obstruction with increased respiratory effort 

predisposes these dogs to chronic hypoxia, 

hypercapnia, and negative intrathoracic pressure. 

Additional secondary sequelae include changes to the 

pulmonary and gastrointestinal systems such as 

gastroesophageal reflux and hiatal herniation. The 

clinical signs of secondary sequelae can vary widely 

and correlate closely with the extent of associated 

anatomic abnormalities. 

Take-Home Points

 � Brachycephalic obstructive 

airway syndrome is a collection 

of anatomic abnormalities 

related to the craniofacial 

conformation of brachycephalic 

dogs.

 � The primary abnormalities 

of the syndrome are stenotic 

nares, aberrant nasal turbinates, 

elongated/hyperplastic soft 

palate, macroglossia, and 

hypoplastic trachea.

 � These primary abnormalities 

can lead to secondary 

abnormalities, which include 

laryngeal collapse, redundant 

oropharyngeal tissue, everted 

tonsils, and gastrointestinal 

disease.

 � In conjunction, primary and 

secondary abnormalities 

lead to progressive airway 

resistance, stertor, exercise 

intolerance, reduction in quality 

of life, and potential respiratory 

obstruction.

 � Preventive measures such 

as selective breeding, early 

intervention, environment 

modification, and management 

of body condition score may 

help alleviate some of the 

clinical signs.
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Primary Abnormalities

Stenotic Nares and Aberrant 
Nasal Turbinates
Stenotic nares are one of the earliest, most accessible, 

and most common lesions contributing to airway 

resistance (FIGURE 2). Research indicates that up to 

75% of dogs with BOAS that pursue surgery have 

stenotic nares.2 Affected dogs have narrowed external 

nostrils as well as a reduced diameter of the nasal 

vestibule leading into the nasal cavity. Minimal 

stenosis of the nares can significantly increase 

inspiratory load, and even a slight reduction in the 

cross-sectional area of the nasal vestibule produces 

FIGURE 1. Cross-section of mesocephalic and brachycephalic dogs demonstrating the shortened skull conformation and excessive 

soft tissue associated with brachycephaly. Airway resistance is increased at the stenotic nares and by excessive nasal turbinates, 

contributing to an elongated soft palate and everted laryngeal saccules. These changes may be further exacerbated by relative 

macroglossia.
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exponentially greater airflow resistance. Changes in 

the nasal cavity account for 80% of the airway 

resistance in dogs with BOAS.3 In French bulldogs, 

English bulldogs, and pugs, stenotic nares are a 

significant predictor of BOAS.4 A 2017 study found that 

75% of French bulldogs had moderately to severely 

stenotic nares compared to 65% of pugs and 44% of 

English bulldogs.4 Furthermore, dogs with moderately 

to severely stenotic nares often exhibit immobile 

nostril wings, which prevent the nares from abducting 

normally during exercise. This absence of abduction 

leads to poor thermal regulation and excess negative 

pressure within the airway. 

Abnormally developed or displaced nasal turbinates, 

referred to as aberrant nasal turbinates, are another 

frequent malformation in dogs with BOAS. This 

abnormality results from continued turbinate growth 

despite cessation of midface growth in young 

brachycephalic dogs, leading to oversized nasal 

turbinates that statically impede airflow through the 

nares.5 Aberrant nasal turbinates increase nasal 

mucosa contact points and further increase nasal 

airway resistance and turbulent nasal airflow. Other 

sequelae include a reduction in sinus ventilation and 

olfactory function as well as a predisposition for nasal 

tissue edema and lymphoplasmacytic rhinitis.6,7

Elongated Soft Palate and 
Mucosal Hyperplasia
The hallmark lesion of BOAS is an elongated and 

thickened soft palate. Elongation of the soft palate 

produces the stertor typical of BOAS, which is the 

FIGURE 2. A 6-month-old French bulldog under anesthesia 

for a brachycephalic obstructive airway syndrome procedure. 

Note the axial displacement of the alar wing (arrow) that 

markedly reduces the diameter of the external nare.

FIGURE 3. Transoral exam of a sedated 2-year-old English 

bulldog. A laryngoscope is holding the tongue ventrally, and 

a tongue depressor is elevating the markedly elongated and 

thickened soft palate that extends far beyond the epiglottis.

FIGURE 4. A sagittal computed tomography image of 

a 6-month-old French bulldog. The arrow indicates an 

elongated and thickened soft palate that extends to the level 

of the basihyoid bone (asterisk).



Continuing Education PEER REVIEWED

16  |  BRACHYCEPHALIC HEALTH EDITION 2026

clinical sign most frequently reported by clients. Like 

many other BOAS-related abnormalities, an elongated 

soft palate is the result of a disproportionate skull-to-

tissue ratio. An enlarged soft palate can lead to 

laryngeal, oropharyngeal, and nasopharyngeal 

obstruction, which can severely worsen clinical signs 

and increase the risk for complete upper airway 

obstruction.2 Additionally, an elongated soft palate can 

overlap the epiglottis, which can cause retching and 

gagging (FIGURES 3 AND 4). A sedated airway 

examination is necessary to assess the soft palate. 

Histologically, mucous gland hyperplasia and edema 

are most notable in elongated soft palates; these 

findings are accompanied by reduced muscle mass 

resulting from necrosis and degeneration. (These 

histologic changes are similar to those observed in 

humans with obstructive sleep apnea syndrome.8,9) In 

most patients, the conditions associated with an 

elongated soft palate worsen over time due to 

chronically increased airway resistance and altered 

pressure dynamics. 

Relative Macroglossia 
Macroglossia refers to an enlarged tongue. Dogs 

predisposed to BOAS typically have relative 

macroglossia in which the tongue is disproportionately 

large for the size of the mouth. Compared to 

mesocephalic breeds, brachycephalic breeds have a 

greater tongue volume relative to body weight, skull 

length, and ratio of skull length to width. Due to this 

relative macroglossia, the ratio of air to soft tissue is 

decreased by 60% compared with unaffected dogs, 

which further increases airway resistance.10 

Macroglossia causes dorsal displacement of the soft 

palate, which narrows the nasopharynx and 

significantly increases airway resistance, thereby 

impeding airflow (FIGURE 5).11 Pugs have a 

considerably smaller tongue volume compared to 

French and English bulldogs, thus the role of 

macroglossia in this breed is questionable.

Hypoplastic Trachea 
A hypoplastic trachea is an underdeveloped or 

abnormally narrow trachea, typically characterized by 

small, rigid tracheal cartilage rings and shortened or 

absent dorsal tracheal membrane. Thoracic 

radiographs are used to diagnose a dog with 

hypoplastic trachea (FIGURE 6). Clinicians should use 

caution when diagnosing this in a juvenile dog as it 

may improve as the dog reaches skeletal maturity. The 

most affected breeds are English bulldogs and 

brachycephalic breeds with screw tails.12 This 

abnormality is not always associated with clinical signs 

and is absent in some dogs with BOAS. Nonetheless, 

this abnormality can exacerbate clinical signs and is a 

negative prognostic indicator with concurrent 

bronchopneumonia.12 

FIGURE 5. A transverse computed tomography image of 

a 1-year-old French bulldog with an endotracheal tube in 

place. The area outlined in yellow indicates a thickened 

soft palate, and the area outlined in red indicates relative 

macroglossia. Note how they combine to decrease the 

functional airway volume to the dark area around the 

endotracheal tube.

FIGURE 6. A left lateral thoracic radiograph of a 6-month-old 

English bulldog with suspected hypoplastic trachea.
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Secondary Abnormalities
In addition to these primary anatomic abnormalities, 

dogs with BOAS often develop secondary respiratory 

changes that worsen airway resistance and increase 

breathing effort. Chronic negative pressure as well as 

airway turbulence, irritation, and inflammation 

commonly lead to edema, hypertrophy, and eversion of 

the palatine tonsils, further narrowing the pharyngeal 

space. Enlarged tonsils are associated with respiratory 

infection and exercise intolerance.13 

Over time, laryngeal cartilage fatigue and 

chondromalacia reduce laryngeal stiffness, 

predisposing affected dogs to eversion of the laryngeal 

ventricles (saccules) and progressive laryngeal 

collapse.14 Laryngeal collapse results from a progressive 

failure of the laryngeal cartilages, particularly the 

arytenoid cartilages. Stage I collapse involves eversion 

of the laryngeal ventricles and accounts for 

approximately 58% of dogs with BOAS that require 

surgery (VIDEO 1). These everted laryngeal ventricles, 

which arise from the mucosal lining of the laryngeal 

ventricular recesses located rostral to the vocal folds, 

are drawn into the airway by increased inspiratory 

pressure, further diminishing airway patency. Stages II 

and III entail continued structural failure, 

characterized by medial displacement—and sometimes 

overlapping—of the cuneiform and corniculate 

processes, resulting in severe airway narrowing. 

Stages II and III generally indicate end-stage, 

irreversible disease.15

Beyond these primary and secondary abnormalities, 

dogs with BOAS frequently exhibit additional 

abnormalities such as redundant pharyngeal tissue, 

bronchial collapse (reported in over 85% of dogs and 

most often involving the left mainstem and left cranial 

dorsal bronchi in 1 study),15 hiatal herniation, 

gastroesophageal reflux, and regurgitation. The 

complications of BOAS extend beyond the respiratory 

system because chronic negative intrathoracic pressure 

leads to gagging, vomiting, and regurgitating, which 

increases the risk for aspiration pneumonia and further 

worsens respiratory compromise. Gastrointestinal 

disease is present in up to 97% of brachycephalic dogs 

exhibiting respiratory signs.16-18 In addition, these 

breeds have a larger esophageal hiatus, which 

predisposes them to reflux, regurgitation, and hiatal 

herniation.19,20 Some research currently supports that 

these gastrointestinal changes are primary in nature.20

Risk Factors and Their 
Clinical Effects
Additional conformation abnormalities contribute to 

the risk factors and predictive value of BOAS 

prevalence. An understanding of the abnormalities 

that are not as commonly discussed may enable the 

prediction of a patient’s risk level and inform 

clinical recommendations.

Craniofacial ratio (CFR) is the length of the muzzle 

divided by the cranial length of the face; a shorter CFR 

indicates a flatter, more smooshed face. The risk for 

BOAS increases sharply in a nonlinear manner as 

muzzle length shortens.11 Although CFR may be a 

predictor of BOAS, it should not be used as a sole 

predictor; clinicians should use CFR in conjunction 

with other conformation attributes and clinical signs. 

Neck dimensions, particularly girth and length, have 

been shown to affect the risk for severe BOAS. In 

VIDEO 1 

An 8-month-old French bulldog during 

a sedated transoral exam. The soft 

palate (arrow) is mildly elongated, 

extending caudal to the epiglottis. 

Once the laryngoscope is placed to 

move the epiglottis ventrally, 2 everted 

laryngeal saccules (circle) can be seen 

obstructing the ventral portion of the 

rima glottidis.

In French and English bulldogs 

and pugs, a neck girth-to-length 

ratio greater than 0.71 in males 

predicts BOAS with approximately 

70% sensitivity and specificity.4 

Similar associations between neck 

girth-to-length ratio and BOAS 

have been noted in French bulldogs.



Continuing Education PEER REVIEWED

18  |  BRACHYCEPHALIC HEALTH EDITION 2026

French and English bulldogs and pugs, a neck girth-to-

length ratio greater than 0.71 in males predicts BOAS 

with approximately 70% sensitivity and specificity.4 

Similar associations between neck girth-to-length ratio 

and BOAS have been noted in French bulldogs.

Body condition score (BCS) plays the most clinically 

significant role in the risk for BOAS. Obesity is a robust 

risk factor for BOAS in pugs and bulldogs. Dogs with an 

increased BCS begin to store adipose tissue in tissues 

that surround the airway (e.g., tongue, palate), further 

narrowing the airway. One study of brachycephalic 

dogs observed by primary care veterinarians (i.e., not 

referred to a specialty clinic) found that 57% of dogs 

were overweight (BCS > 5/9) and 10% were obese 

(BCS ≥ 8/9).11

Treatment of BOAS

Diagnosis 
The ability to assess, diagnose, and stabilize patients 

with BOAS is critical for any practitioner. A thorough 

physical exam, including examination of BCS, should 

be performed; additional focus should be given to 

externally observable BOAS features, including 

assessment of nares, auscultation of the trachea and 

larynx, and respiratory effort at rest and while walking. 

Radiography can be a useful diagnostic tool to assess 

tracheal diameter and detect lung pathology (e.g., 

aspiration pneumonia) in stable patients. A sedated 

airway exam enables assessment of an elongated soft 

palate and/or other obstructive tissue; however, 

caution should be exercised as severely affected dogs 

can have difficulty recovering from sedation. A sedated 

airway exam is not recommended if a clinician is not 

comfortable or prepared to intubate and either provide 

surgical intervention or transfer to a qualified facility.

The University of Cambridge, in collaboration with the 

Royal Kennel Club, has developed a grading scheme for 

brachycephalic breeds that serves as a reference for the 

severity of BOAS, provides guidance on when airway 

exams should be performed, and identifies which 

animals should not be bred.21 The Respiratory Function 

Grading Scheme involves grading clinical signs when a 

dog is calm, then 4 to 5 minutes after moderate 

exercise. The scheme primarily evaluates 3 categories: 

respiratory noise, inspiratory effort, and dyspnea/

cyanosis/syncope (TABLE 1). The grading scheme 

ranges from 0 through 3, with 3 being the most severely 

affected. Additional recommendations include 

reassessing dogs with grade 1 every 2 years and 

refraining from breeding dogs with grade 3. The 

University of Cambridge website provides an in-depth 

breakdown of the recommendations using this 

grading scheme.21

Triage
Dogs with BOAS often arrive in respiratory distress; 

therefore, preparedness for prompt and appropriate 

stabilization is essential. Dogs with increased 

respiratory effort should receive supplemental oxygen 

TABLE 1 Respiratory Function Grading Scheme21

GRADE
CLINICALLY 

AFFECTED

EXERCISE 

AFFECTED

PARAMETERS EVALUATED  

AFTER EXERCISE
RECOMMENDATION

Grade 0

(no signs of BOAS)
No No

 � Respiratory noise: None

 � Inspiratory effort: None

 � Dyspnea/cyanosis/syncope: Absent

Annual routine health 

exam

Grade 1 (mild)

No, but some 

respiratory 

signs

No

 � Respiratory noise: Mild

 � Inspiratory effort: Mild

 � Dyspnea/cyanosis/syncope: Absent

Respiratory exam 

every 2 years

Grade 2 

(moderate)

Yes, 

moderate 

respiratory 

signs

Yes

 � Respiratory noise: Moderate, persistent

 � Inspiratory effort: Moderate, visible use 

of accessory muscles

 � Dyspnea/cyanosis/syncope: Absent

May require treatment

Grade 3 (severe)

Yes, severe 

respiratory 

signs

Yes

 � Respiratory noise: Loud, constant

 � Inspiratory effort: Marked, labored 

 � Dyspnea/cyanosis/syncope: May 

occur

Treatment likely 

required, should not 

be bred
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via flow-by or mask as tolerated. If a dog is 

hyperthermic, active cooling measures, including 

ventilation with cool air and application of cold or wet 

towels, should be initiated. Intravenous fluid therapy 

should be considered to support thermoregulation and 

perfusion. Some patients may benefit from mild 

sedation to reduce anxiety and respiratory effort, 

provided it can be administered safely. If respiratory 

effort does not improve within approximately 

10 minutes of oxygen supplementation, cooling, and 

initial stabilization measures, emergent referral to a 

tertiary care hospital should be strongly considered.

Preventive Measures
Nonsurgical treatment options for dogs with BOAS are 

limited and have a strong emphasis on respiratory 

crisis prevention. A critical aspect of managing patients 

with BOAS is appropriately managing client 

expectations. Obesity significantly worsens respiratory 

function and increases the risk for BOAS; therefore, 

advocating for brachycephalic dogs to maintain a lean 

body condition is essential. If a patient is overweight, 

weight loss should be strongly recommended. 

Dogs with BOAS are susceptible to heat stroke and, in 

general, are more exercise-intolerant than other 

nonbrachycephalic breeds. A respiratory crisis can be 

triggered by stress, exercise, or excitement in severely 

affected patients. Clients need to be aware of this 

lowered exercise and stress threshold. Clients should 

modify the home environment to keep the patient 

comfortable in a cool, low-humidity area with constant 

access to fresh water. Outdoor activities should take 

place early in the morning and late in the evening and 

be extremely limited during the summer in warmer 

climates. Using a harness instead of a collar may 

reduce stress on the upper airway. The client should 

carefully monitor their pet for early signs of respiratory 

distress during exercise. In addition, consuming 

frequent small meals may alleviate gastrointestinal 

signs. Antacids and antireflux medications may also 

ameliorate secondary signs related to 

gastroesophageal reflux.

Brachycephalic breeds continue to become more 

popular, and their future must be considered. Long-

term change for brachycephalic breeds will require 

educating owners and breeders and reforming breed 

standards (i.e., selecting against extreme 

brachycephalic features). Facial conformation such as 

CFR and neck dimension should be considered in 

addition to the primary abnormalities associated with 

BOAS. Age may also be a consideration for breeding as 

studies have shown that clinical signs of BOAS often 

appear during adulthood. Breeders should wait until 

dogs reach full maturity before breeding. Some 

European countries have created legislation restricting 

the breeding of companion animals with traits 

detrimental to their welfare, including 

extreme brachycephaly.22

Summary
BOAS is an increasingly prevalent condition in 

veterinary medicine given the rising popularity of 

brachycephalic breeds such as French bulldogs, 

English bulldogs, pugs, and Boston terriers. BOAS 

results from a mismatch between shortened 

craniofacial skeletal structures and excess soft tissues, 

leading to significant upper airway obstruction and 

clinical signs ranging from stertor and exercise 

intolerance to life-threatening respiratory distress. 

Primary abnormalities—including stenotic nares, 

aberrant nasal turbinates, elongated soft palate, 

macroglossia, and hypoplastic trachea—create 

substantial airway resistance that can progress to 

secondary changes, including everted laryngeal 

ventricles, laryngeal collapse, bronchial collapse, and 

severe gastrointestinal dysfunction. Risk factors such 

as extreme craniofacial shortening, certain neck 

conformations (e.g., shortened, thickened, heavily 

muscled), and obesity further increase disease severity. 

Because BOAS can severely compromise respiratory 

and gastrointestinal function, early recognition, 

preventive measures, and weight control are essential 

along with breeding practices to reform breed 

standards to reduce extreme brachycephalic 

traits. 
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CE Quiz Questions

1. Which of the following is not a primary abnormality 
associated with brachycephalic obstructive airway 
syndrome (BOAS)?
a. Stenotic nares
b. Hypoplastic trachea 
c. Laryngeal paralysis
d. Elongated soft palate

2. What anatomic abnormality is most often responsible for 
the hallmark clinical sign—stertor—of BOAS?
a. Elongated soft palate
b. Stenotic nares 
c. Hypoplastic trachea
d. Aberrant nasal turbinates 

3. Which of the following is not considered a risk factor for dogs 
with BOAS?
a. Increased neck girth
b. Obesity
c. Active lifestyle
d. Decreased craniofacial ratio

4. Which of the following is not considered a helpful preventive 
measure for dogs with BOAS?
a. Reduce strenuous exercise in hot, humid environments. 
b. Use a harness over a neck lead.
c. Feed a wet food–only diet.
d. Maintain a lean body weight. 

5. The most effective long-term change that can be made for 
brachycephalic breeds with BOAS is educating owners and 
breeders.
a. True
b. False
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Inhalation Anesthetic For Use in Dogs 
Brief Summary (For Full Prescribing Information, see package insert) 

CAUTION: Federal law restricts this drug to use by or on the order of a licensed 
veterinarian. 
DESCRIPTION: Sevospire (sevoflurane), a volatile liquid, is a halogenated general 
inhalation anesthetic drug. 
INDICATIONS: Sevospire is indicated for induction and maintenance of general 
anesthesia in dogs. 
CONTRAINDICATIONS: Sevospire is contraindicated in dogs with a known 
sensitivity to sevoflurane or other halogenated agents.
WARNINGS: Sevoflurane is a profound respiratory depressant.
DUE TO THE RAPID AND DOSE DEPENDENT CHANGES IN ANESTHETIC DEPTH, 
RESPIRATION MUST BE MONITORED CLOSELY IN THE DOG AND SUPPORTED 
WHEN NECESSARY WITH SUPPLEMENTAL OXYGEN AND/OR ASSISTED 
VENTILATION.

In cases of severe cardiopulmonary depression, discontinue drug administration, 
ensure the existence of a patent airway and initiate assisted or controlled 
ventilation with pure oxygen. Cardiovascular depression should be treated with 
plasma expanders, pressor agents, antiarrhythmic agents or other techniques 
as appropriate for the observed abnormality. Due to sevoflurane’s low solubility 
in blood, increasing the concentration may result in rapid changes in anesthetic 
depth and hemodynamic changes (dose dependent decreases in respiratory rate 
and blood pressure) compared to other volatile anesthetics. Excessive decreases 
in blood pressure or respiratory depression may be corrected by decreasing or 
discontinuing the inspired concentration of sevoflurane. Potassium hydroxide 
containing CO2 absorbents (e.g. BARALYME® ) are not recommended for use 
with sevoflurane.
ADVERSE REACTIONS: The most frequently reported adverse reactions during 
maintenance anesthesia were hypotension, followed by tachypnea, muscle 
tenseness, excitation, apnea, muscle fasciculations and emesis. Infrequent 
adverse reactions include paddling, retching, salivation, cyanosis, premature 
ventricular contractions and excessive cardiopulmonary depression. Transient 
elevations in liver function tests and white blood cell count may occur with 
sevoflurane, as with the use of other halogenated anesthetic agents. To report 
suspected adverse events, for technical assistance or to obtain a copy of the 
Safety Data Sheet (SDS), contact Dechra at (866) 933-2472. For additional 
information about adverse drug experience reporting for animal drugs, contact 
FDA at 1-888-FDA-VETS, or online at www.fda.gov/reportanimalae.
PRECAUTIONS: Halogenated volatile anesthetics can react with desiccated 
carbon dioxide (CO2) absorbents to produce carbon monoxide (CO) that may 
result in elevated carboxyhemoglobin levels in some patients. To prevent this 
reaction, sevoflurane should not be passed through desiccated soda lime or 
barium hydroxide lime.
During the induction and maintenance of anesthesia, increasing the 
concentration of sevoflurane produces dose dependent decreases in blood 
pressure and respiratory rate. Due to sevoflurane’s low solubility in blood, these 
changes may occur more rapidly than with other volatile anesthetics. Excessive 
decreases in blood pressure or respiratory depression may be related to depth 
of anesthesia and may be corrected by decreasing the inspired concentration of 
sevoflurane.
RESPIRATION MUST BE MONITORED CLOSELY IN THE DOG AND SUPPORTED 
WHEN NECESSARY WITH SUPPLEMENTAL OXYGEN AND/OR ASSISTED 

VENTILATION. The low solubility of sevoflurane also facilitates rapid
elimination by the lungs. The use of sevoflurane in humans increases both the 
intensity and duration of neuromuscular blockade induced by nondepolarizing 
muscle relaxants. The use of sevoflurane with nondepolarizing muscle relaxants 
has not been evaluated in dogs.
Compromised or debilitated dogs: Doses may need adjustment for geriatric or 
debilitated dogs. Because clinical experience in administering sevoflurane to 
dogs with renal, hepatic and cardiovascular insufficiency is limited, its safety in 
these dogs has not been established.
Breeding dogs: The safety of sevoflurane in dogs used for breeding purposes, 
during pregnancy, or in lactating bitches, has not been evaluated.
Neonates: The safety of sevoflurane in young dogs (less than 12 weeks of age) 
has not been evaluated.
HUMAN SAFETY: Not for human use. Keep out of reach of children.
Operating rooms and animal recovery areas should be provided with adequate 
ventilation to prevent the accumulation of anesthetic vapors.

There is no specific work exposure limit established for sevoflurane. However, 
the National Institute for Occupational Safety and Health has recommended an 
8 hour time-weighted average limit of 2 ppm for halogenated anesthetic agents 
in general. Direct exposure to eyes may result in mild irritation. If eye exposure 
occurs, flush with plenty of water for 15 minutes. Seek medical attention if 
irritation persists. Symptoms of human overexposure (inhalation) to sevoflurane 
vapors include respiratory depression, hypotension, bradycardia, shivering, 
nausea and headache. If these symptoms occur, remove the individual from the 
source of exposure and seek medical attention. The safety data sheet contains 
more detailed occupational safety information. To report suspected adverse 
events, for technical assistance or to obtain a copy of the Safety Data Sheet 
(SDS), contact Dechra at (866) 933-2472. 
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