Preliminary evaluation of the utility of comparing SpO2/FiO2 and PaO2/FiO2 ratios in dogs


Design – Prospective, observational pilot study.

Animals – Thirty-eight client-owned dogs requiring assessment of oxygenation.

Measurements and Main Results – Arterial blood gas analysis with co-oximetry was performed on samples obtained from the dorsal pedal artery. Median SpO2 was 91.5% (range 80–97%) and median PaO2 was 70.1mmHg (range 44.5–103.8 mmHg). Hypoventilation was uncommon and venous admixture was the predominant cause of hypoxemia in this population. Median SF was 435.7 (range 381.0–461.9) and median PF was 334.0 (range 211.9–494.3). SF and PF were correlated.

Conclusions – SF and PF in dogs spontaneously breathing room air have good correlation, suggesting that SF may be a useful, noninvasive surrogate for PF when assessing oxygenation in canine patients. Further studies are warranted to confirm and validate this relationship in spontaneously breathing and mechanically ventilated dogs on varying levels of FiO2 and to assess the ability of SF to predict outcome.


Main Points
1. SF and PF in dogs spontaneously breathing room air have good correlation, suggesting that SF may be a useful, noninvasive surrogate for PF when assessing oxygenation in canine patients

2. Venous admixture was the most common cause for hypoxemia in this study, with a median A-a gradient of 39.3 mm Hg (range 4.4–64.9 mm Hg). Hypoventilation, defined as PaCO2 ≥ 50 mm Hg, was not a common cause of hypoxemia in this population (median PaCO2 was 31.4 mm Hg,r ange 17.3–52.6 mm Hg) 
Underlying etiologies were variable. Primary respiratory diseases included pneumonia, chronic lower airway disease, neoplasia, suspected pulmonary fibrosis, pulmonary contusions, and suspected pneumonitis versus ALI following smoke inhalation.

3. The PF ratio is used to stratify human and veterinary ALI/ARDS patients: PF ≤ 300 mm Hg is consistent with ALI and PF ≤ 200 mm Hg is consistent with ARDS.
This study did not enroll enough patients to perform ROC analysis or to determine SF cutoff values that could serve as surrogates for PF <300 or PF <200.


Other Points
1. Normal PaO2 in human and canine patients breathing room air (FiO2 21%) at sea level (atmospheric pressure 760 mmHg) is 80–100 mmHg.

2. The A-a gradient is normally 5–10mmHg on room air.  Pulmonary diseases that impair transfer of alveolar oxygen to pulmonary capillary blood and result in venous admixture cause decreased PaO2 relative to PAO2, thereby increasing the A-a gradient. A normal A-a gradient in a hypoxemic patient is suggestive of hypoventilation.

3. Human studies have established SF cut off values that serve as surrogates for PF <300 or <200.
Rice et al (human study) - The SF threshold of 315 was 91% sensitive and 56% specific for ALI and the SF threshold of 235 was 85% sensitive and 85% specific for ARDS. SF <315 corresponded with PF <300 and SF <235 corresponded with PF <200
Khemani et al replicated the study by Rice et al in pediatric patients. Threshold values in this data set differed slightly from those in the earlier study in adults. SF <263 predicted ALI and SF <201 predicted ARDS.



Questions
[bookmark: _GoBack]1. True or False. PF ratio can be used to assess the degree of respiratory compromise in human patients with other causes (apart from ALI/ARDS) for hypoxemic respiratory failure.

2. Fill in the blanks. Arterial oxygen saturation >95% typically corresponds with a PaO2 > ______ mm Hg, while SpO2 < 90% typically corresponds with a PaO2 <_______ mm Hg in patients breathing room air

Arterial oxygen saturation >95% typically corresponds with a PaO2 > 80 mm Hg, while SpO2 < 90% typically corresponds with a PaO2 < 60 mm Hg in patients breathing room air

3. PaO2 and SpO2 are correlated up to SpO2 values of __________ in critically ill dogs and in healthy dogs
a. 94%
b. 98%
c. 100%

4. A normal A-a gradient in a hypoxemic patient is suggestive of _______________________.
a. hyperventilation
b. hypoventilation
c. apnea





Questions and Answers
1. True or False. PF ratio can be used to assess the degree of respiratory compromise in human patients with other causes (apart from ALI/ARDS) for hypoxemic respiratory failure.

In humans also used to assess degree of airway disease including chronic obstructive pulmonary disease, pulmonary contusions, and hepatopulmonary syndrome

2. Fill in the blanks. Arterial oxygen saturation >95% typically corresponds with a PaO2 > ______ mm Hg, while SpO2 < 90% typically corresponds with a PaO2 <_______ mm Hg in patients breathing room air

Arterial oxygen saturation >95% typically corresponds with a PaO2 > 80 mm Hg, while SpO2 < 90% typically corresponds with a PaO2 < 60 mm Hg in patients breathing room air

3. PaO2 and SpO2 are correlated up to SpO2 values of __________ in critically ill dogs and in healthy dogs
a. 94%
b. 98%
c. 100%

4. A normal A-a gradient in a hypoxemic patient is suggestive of _______________________.
a. hyperventilation
b. hypoventilation
c. apnea










Upper Airway Obstruction in Norwich Terriers: 16 Cases

Objective: To describe components of obstructive upper airway syndrome in a nonbrachycephalic terrier breed.

Animals: Sixteen Norwich Terriers; 12 with and 4 without clinical signs of respiratory disease.

Methods: Prospective case series. Physical and laryngoscopic examinations were performed by 1 investigator in all dogs. 

Results: The study population was comprised of 9 females (6 intact) and 7 males (5 intact). Median age was 3.0 years (range, 0.5–11 years). Of 12 dogs presented for a respiratory complaint, physical examination was normal in 4 dogs. Laryngoscopic examination was abnormal in 11/12 dogs with redundant supra-arytenoid folds, laryngeal collapse, everted laryngeal saccules, and a narrowed laryngeal opening in most. Of 4 dogs lacking clinical signs, all had normal physical examination; however, 3/4 dogs had similar appearance of the larynx to dogs with clinical signs. Response to surgical intervention was minimal to moderate in all dogs.

Conclusions and Clinical Importance: Norwich Terriers suffer from an upper airway obstructive syndrome that differs from that encountered in brachycephalic breeds. Affected dogs are difficult to identify without laryngoscopic examination because of the lack of clinical signs and abnormalities in physical examination findings, despite severe airway obstruction. Care is warranted when anesthetizing Norwich Terriers because of the small size of the laryngeal opening.



Main Points
1. Norwich Terriers suffer from an upper airway obstructive syndrome that differs from that encountered in brachycephalic breeds. No nasal obstruction was noted and the palate was normal in most dogs. The site of obstruction appeared to be at or within the larynx, with narrowing caudal to the vocal fold that decreased luminal diameter, presumably leading to airflow obstruction, trauma to upstream tissues, and severe redundancy of supra-arytenoid tissue that further obstructed air flow.

2. Half of the Norwich Terriers examined in this study had normal physical examination findings, despite subsequent identification of severe airway obstruction.

3. The role of surgery in the airway syndrome of Norwich Terriers is unclear. 7/12 dogs that presented with respiratory complaints had persistence of signs 1-3 months following surgery and or medical treatment (inhaled steroids)

4. Norwich Terriers should be considered challenging anesthetic candidates similar to classic brachycephalic breed dogs and should be watched carefully in postanesthetic recovery because of the potential for airway obstruction, as supra-arytenoid swelling and laryngeal narrowing necessitated use of an endotracheal tube smaller than would be used in a dog of comparable weight. 













Questions
1. In Norwich Terriers with upper airway obstruction which structure is most commonly affected?
a. Nares
b. Soft palate
c. Larynx

2. Which abnormality describes the following image 
a. Everted Saccules
b. Redundant Supra-Arytenoid Tissue
c. Laryngeal Collapse
d. Narrowed Larynx

[image: ]


3. True or False. Norwich Terriers affected by upper airway obstruction have a history of or evidence of sterdor or stritor on presentation in most circumstances.

4. Expiratory-to-inspiratory time ratio is close to ______ in normal dogs and is ____________in brachycephalic dogs consistent with obstruction to inspiratory flow.
a. 4.0, decreased
b. 4.0, increased
c. 2.0, decreased
d. 2.0, increased 
e. 1.0, decreased

5. Fill in the blanks. Peak expiratory-to-inspiratory flow ratio is ___________ (higher/lower) in brachycephalic dogs than in normal dogs as a reflection of extrathoracic obstruction to inspiratory airflow.


Questions and Answers
1. In Norwich Terriers with upper airway obstruction which structure is most commonly affected?
a. Nares
b. Soft palate
c. Larynx

2. Which abnormality describes the following image 
a. Everted Saccules
b. Redundant Supra-Arytenoid Tissue
c. Laryngeal Collapse
d. Narrowed Larynx

3. True or False. Norwich Terriers affected by upper airway obstruction have a history of or evidence of sterdor or stritor on presentation in most circumstances.

4. Expiratory-to-inspiratory time ratio is close to ______ in normal dogs and is ____________in brachycephalic dogs consistent with obstruction to inspiratory flow.
f. 4.0, decreased
g. 4.0, increased
h. 2.0, decreased
i. 2.0, increased 
j. 1.0, decreased

5. Fill in the blanks. Peak expiratory-to-inspiratory flow ratio is ___________ (higher/lower) in brachycephalic dogs than in normal dogs as a reflection of extrathoracic obstruction to inspiratory airflow.
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