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Who Am I?



Who Am I?



Why This Topic?



Since 2007 UK Kennel Club 
● 3104% increase in Frenchies
● 193% increase in Pugs
● 96% increase in Bulldogs

Prevalence
1987-2017 Australian Kennel Club
● 11.3% increase in Frenchies
● 320% increase in Pugs 
● 324% increase in Bulldogs 

In 2009: 1521 frenchies registered in UK 
In 2019:  33,661 frenchies registered in UK



Prevalence 





Okay, there are a lot of them..
Do we really need to discuss them specifically 
in regards to anesthesia?



Recent News

www.dailypaws.com

AVMA PLIT Vol 36(2) Summer 2017



Special Considerations: Brachycephalics

Q: What is special about them that impacts anesthesia?

Statement: I like brachycephalics, the upcoming discussion is not meant to offend brachycephalics



Elongated Soft Palate

● Intubation may be difficult to visualize
● May obstruct airway when not intubated



Hypoplastic Trachea

● Intubation - anticipate small airway
● May obstruct when not intubated



Stenotic Nares

● May obstruct airway when not intubated



Everted Laryngeal Saccules

● Intubation may be difficult
● May obstruct airway when not intubated



Gastrointestinal Disease

● Increase risk of aspiration

**71 of 73 dogs had gastrointestinal lesions on endoscopy



Aspiration Risk

● 76% of  Frenchies - hiatal hernias
● 86% of dogs had delayed esophageal transit
● 75% of  dogs had GER



Blood Gas Differences
PaC02: 
● 40.2 mmHg vs 33 mmH
Pa02:
● 76.8 mmHg vs 94 mmHg

English bulldogs have been shown to have Sp02 < 90% during 
sleep

● Respiratory rate may be decreased when on 100% Fi02



High Vagal Tone

● Bradyarrhythmias may be common



Short, Muscular Legs

● Equipment difficulty



Timing of Complications
Pre-Anesthetic Yes - UAO

Induction Yes - difficult intubation

Maintenance No

Post-Anesthetic Yes - UAO, Aspiration



“Anesthetic” Brachycephalic
● “English & French Bulldogs

● Pugs
● Boston Terriers
● Occasional Shih Tzus, Pekinese, Brussels

Do we have any evidence in the 
literature?



● Retrospective study comparing peri-anesthetic complications 
in B vs nonB (*included ALL brachycephalics)

● Hypothesis - Bs would have higher complications than non-Bs

● Tried to identify complications and timing



● Compared ASA, medications, procedures, duration, IPPV

● Peri-anesthetic complications
○ Hypertension, vomiting, regurgitation, VPCs, dysphoria, 

death
● Intra-anesthetic complications

○ Hypotension, bradycardia, hypothermia



Intra-Anesthetic 
Breed % Complications

Brachycephalic 49.3% 
(n = 111)

Non-Brachycephalic 48.9% 
(n = 108)



Post-Anesthetic 
Breed % Complications

Brachycephalic 13.9% 
(n = 31)

Non-Brachycephalic 3.6% 
(n = 8)



Complications
Top Brachy Post-Anesthetic Complications

Aspiration Pneumonia 4% (9)

Regurgitation 3.1% (7)

Prolonged Recovery 1.3% (3)

Stertorous Breathing 1.3% (3)

Death 0.9% (2)



Conclusions 
● Brachycephalic dogs were twice as likely to 

have a perianesthetic complication



Okay, there is increased risk
Can we predict who is at risk?

That study included 
all brachycephalics



Predicting Risk 



BRisk Score
Develop and validate a preoperative score that 
would accurately predict risk of major 
complication or death



Creating BRisk Score
Collected data on 233 dogs having corrective 
surgery for BOAS

Identified 5 independent risk factors 
associated with major complication 

Prospectively validated the score



Category

Breed NOT BD or FBD
0 points

BD or FBD
0.5 points

Prior Airway 
Sx

No
0 points

Yes
1.5 points

Other 
procedures

None
0 points

Yes
1.5 points

BCS
(0 - 5)

< 2.5
1 point

2.5 - 3.5
0 points

> 3.5 
1 point

Respiratory 
Status

Stertor - exercise
0 points

Stertor- rest
1.5 points

Oxygen
2 points

Intubation
4 points

Temperature < 100 F
1.5 points

100-101 F
1 point

101-103 F
0.5 points

 > 103 F
0 points

BRisk 
Score



BRisk Score

The relative risk of dogs > 3 was 9.1x greater than that of dogs < 3
   
Reminder: BD/FBD = 0.5, multiple surgery = 1.5, stertor @ rest = 1.5

BRisk Score Negative Outcome

< or = 3 3.2%
(n = 6/185)

> 3 29.6%
(n = 29/98)



Is there anything we can do 
to decrease the risk?



TUFTS 2012: Brachycephalic SOP
Decrease  
● Regurgitation
● Aspiration Pneumonia
● Respiratory Distress

Increase awareness of perioperative complications in brachys

Specifically targeted
● English & French Bulldogs
● Pugs, Boston Terriers, occasional Shih Tzus



Development: Brachycephalic SOP
Regurgitation/Aspiration Pneumonia
● Reglan & Famotidine added to pre-anesthetic 
● Pure opiates avoided if possible and alternative analgesics 

encouraged

Decrease post-anesthetic respiratory distress 
● All patients recovered in ICU
● For airway surgery - DexSP added to protocol



Development: Brachycephalic SOP
Increase awareness
● Brachycephalic specific consent form 
● Clinicians provided with questions regarding historical GI 

signs

Any patient with history of regurgitation and elective procedure:
● Rx reglan and a proton pump inhibitor for 7 days before 

surgery



I am aware that if my brachycephalic pet undergoes sedation or general 
anesthesia the potential complications include partial or complete airway 
obstruction during recovery and regurgitation/vomiting which could lead to 
aspiration pneumonia/respiratory distress. 

I am aware that anesthetizing or sedating a brachycephalic animal for any reason 
can lead to the development of significant complications as described in this 
document. 



Did The Protocol Work?



Retrospective study

Database searched for all dogs undergoing BOAS surgery

Divided cases into 2 groups
2011-2013: Before implementation
2014-2016: After implementation

Analyzed records for regurgitation, respiratory distress, 
pneumonia

Did The Protocol Work?



Did The Protocol Work?



Did The Protocol Work?
2011-2013

(n = 40)
2014-2016

(n = 44)

Regurgitation 35%
(n = 14)

9%
(n = 4) p = 0.007

Pneumonia 5% 
(n = 2)

2% 
(n = 1) p = 0.6

Respiratory 
Distress

28%
(n = 11)

18%
(n = 8) p = 0.43



Post-Anesthetic Regurgitation

13 of 18 dogs started regurgitating > 6 hours post-anesthesia
● Reglan wearing off?
● More stress at that time?

History of regurgitation was significantly associated with 
regurgitation peri-anesthetically



● Regurgitation - 34.5% (our pre-protocol was 35%)

● History of regurgitation - 2.5x more likely to regurgitate
● French BD - 7.6x higher chance of regurgitating

Peri-Anesthetic Regurgitation



What Other Literature Do We Have?

Previous corrective upper airway surgery decreased odds of postanesthetic 
complications 



Previous Airway Surgery

https://docs.google.com/file/d/14RVJFQWRv2Kw8lK0E9DtdBmWSS6SC-zb/preview


Recurrent Findings About Risk
Anesthetic Duration!!
● 15-minute increase in anesthesia time increased the odds 

of a postanesthetic complication by 12% 
● 30-minute increase in anesthesia time increased 

complications by 18%
● Multiple procedures increased risk

Dogs with history of regurgitation more likely to regurgitate



What I try to do



Goals Of My Anesthetic Protocols
Prevent Upper Airway Obstruction

● Minimize stress
● Minimize panting
● Alert and calm recovery

Reduce/Limit GI Distress
● Minimize stress
● Minimize Ileus, Nausea and Vomiting

Provide appropriate analgesia



Minimize Upper Airway Obstruction
● Provide sedation for handling (not too much sedation)

○ Low dose acepromazine +/or dexmedetomidine in 
cardiovascularly stable patient

● If needed consider a “chill protocol” prior to admission
○ Original Chill - Melatonin, Gabapentin + Acepromazine
○ Modified Chill - Trazadone +/- Gabapentin



Minimize Upper Airway Obstruction
● Minimize panting

○ Limit stress
○ If premed is IM consider pre-medicating with butorphanol 

and then giving a “stronger” opiate after induction

● Decrease nasal edema
○ Phenylephrine

● Extubate when fully alert
○ Be prepared to re-intubate 



Minimize GI Distress
● Reglan
● Pepcid or omeprazole
● Minimize stress
● Minimize upper airway obstruction
● Minimize amount of pure opiate used

● Cerenia if nausea is a concern



Provide Appropriate Analgesia

● Alternative analgesics in combination with buprenorphine 
for mild to moderate pain

● If moderate to severe pain is anticipated 
○ Choose methadone if possible
○ If morphine/hydromorphine used, administer antiemetic 

at least 1 hour before premedication



Provide Appropriate Analgesia
● Multimodal analgesia to limit the amount of opiate used 

and therefore side effects
○ Dexmedetomidine 
○ Ketamine bolus & CRI
○ Lidocaine CRI
○ Local blocks
○ NSAIDs
○ Long acting bupivacaine



Alternative Analgesia

Add to 250 ml bag of LRS and run at 5 mls/kg/hr

Drug Mgs Volume Dose

Ketamine 100 mg/mL 30 mg 0.3 mLs 0.6 mg/kg/hr

Lidocaine 20 mg/mL 150 mg 7.5 mLs 50 ug/kg/min



Recovery

Be prepared to provide oxygen
● Flow by
● Nasotracheal
● Reintubation

Be prepared for dysphoria or airway obstruction



Nasotracheal Oxygen



Let’s talk anesthetic protocols!



The “Kelley Ann”
(for “healthy” bulldogs & french bulldogs)

Pre-premedication
● Reglan 0.5 mg/kg SQ
● Pepcid 1 mg/kg SQ

Premedication
● Butorphanol 0.3 mg/kg
● Acepromazine 0.015 mg/kg
● Dexmedetomidine 0.002 mg/kg



Before Premedication

https://docs.google.com/file/d/1i4OlpDss1biXxu4xF-oAiKdbVB__pta5/preview


10 minutes After Pre-Med

https://docs.google.com/file/d/1aT3PfzX2bfvC_Y6YFAMujABWHhUdDXI-/preview


30 Minutes After Pre-Med

https://docs.google.com/file/d/1RgGug2aRx8dpQC8qZ6JoiIXhf2Xiq7Ai/preview


30 Minutes After Pre-Med

https://docs.google.com/file/d/1HZGSjpAh2Jytn6s1LqrjgRI3qdQi93-_/preview


Induction
“Ketofol”
● Ketamine 2 mg/kg IV
● Followed by propofol 3 mg/kg titrated IV to effect

The ketamine provides additional analgesia 

Do not use ketamine in patient with moderate to
 severe cardiac disease, increased IOP, etc.



Maintenance
Inhalant

After induction give additional opiate if required
Mild to moderate pain

● Buprenorphine 0.01-0.02 mg/kg IV 

Moderate to severe pain
● Methadone 0.2-0.3 mg/kg IV 
● Hydromorphone 0.05 - 0.1 mg/kg IV 
● Morphine 0.5 mg/kg IM



Recovery
Extubate when no longer tolerating the ETT

Be prepared to re-intubate

Be prepared to lightly sedate
Low dose Ace - 0.01 mg/kg
Low dose Dex - 0.001 ug/kg

Try to decrease nasal congestion, tongue swelling



Decrease Nasal Congestion
Phenylephrine nasal drops



Decrease Nasal Congestion

https://docs.google.com/file/d/188m72SxSgJ-c_nFDfeqi9zjn6lgyidl_/preview


Recovery

https://docs.google.com/file/d/117GsC2y-u0bfEgnNZ0TDKNut39wGbO9B/preview


Post Extubation

https://docs.google.com/file/d/1RRj6no3-e_cnkzOaIgjEkW6x21cVYLK7/preview


The “Low Dose”
(for “healthy, friendly” young pugs, boston terriers, etc)

+/-Pre-premedication
● Reglan 0.5 mg/kg SQ
● Pepcid 1 mg/kg SQ

Premedication IM
● Butorphanol 0.3 mg/kg
● Acepromazine 0.03 mg/kg



The “OG - Old Grump”
(for “elderly - healthy brachys”)

+/- Pre-premedication
● Reglan 0.5 mg/kg SQ
● Pepcid 1 mg/kg SQ

Premedication IM
● Butorphanol 0.2 mg/kg
● Acepromazine 0.005-0.01 

mg/kg



Take Homes
Educate owners about risk!!

Thorough GI history

Decrease anesthesia time

Prepare for regurgitation

Decrease nasal swelling

Decrease GI distress



ANY QUESTIONS?



NOTICE
CE credit certificates & presentation slides will be 
emailed to you. If you do not receive an email with 

this information within a week, contact Nichole - 
nicholemanfredi@capecodvetspecialists.com


