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Key point :
1. Obesity impairs pulmonary function in cats, as shown by a reduced TV/BW, MV/BW, PIF/BW and PEF/BW in obese cats compared to the same values in non-obese cats.  However, a significant increase in bronchoconstriction indexes was not observed in obese cats.
Agreement between values for arterial and end-tidal partial pressures of carbon dioxide in spontaneously breathing, critically ill dogs. Journal of the American Veterinary Medical Association, 235(11), 1314–8. 
Key points : 
1. Difference between PETCO2 and PaCO2 was significantly higher in dogs with a condition affecting the respiratory system than in dogs without a condition affecting the respiratory system.
2. Difference between PETCO2 and PaCO2 was significantly higher in dogs receiving supplemental oxygen than in dogs that did not receive supplemental oxygen.
Measurement of respiratory system compliance and respiratory system resistance in healthy dogs undergoing
general anaesthesia for elective orthopaedic procedures. Veterinary Anaesthesia and Analgesia, 40(4), 382–9

Key points :
1. Respiratory system compliance was linearly related to body weight : increase in body weight = increase in compliance.
2. Respiratory system resistance was inversely related to body weight : increase  in body weight = decrease in resistance.

Questions :
1. It has been observed that obesity reduces pulmonary and total chest compliances and has effects on respiratory function due to an excess of abdominal and thoracic fat, which increase intraabdominal pressure. Name 3 pulmonary function variables that were significantly lower in obese cats than in normal-weight cats. 

2. When there is no clinically important ventilation-perfusion mismatch, end-tidal partial pressures of carbondioxide (PETCO2) are typically approximately _____  mm Hg _____ (higher or lower) than corresponding arterial partial pressures of carbon dioxide (PaCO2) because of the physiologic dead space.

3. The difference between PETCO2 and PaCO2 is expected to be :
a. Significantly higher in dogs with a condition affecting the respiratory system
b. Significantly higher when the FiO2 is 21%
c. Significantly higher when a small nasal canula is used
d. Significantly higher in dogs that did not survive

4. Based on the results of this study, which patient should have the highest respiratory system compliance?
a. Dog A : BCS = 5/9, body weight = 45 kg
b. Dog B : BCS = 5/9, body weight = 10 kg

5. Based on the results of this study, which patient should have the highest respiratory system resistance?
a. Dog A : BCS = 5/9, body weight = 45 kg
b. Dog B : BCS = 5/9, body weight = 10 kg
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6. Please define lung compliance




Questions & Answers
1. It has been observed that obesity reduces pulmonary and total chest compliances and has effects on respiratory function due to an excess of abdominal and thoracic fat, which increase intraabdominal pressure. Name 3 pulmonary function variables that were significantly lower in obese cats than in normal-weight cats. 
TV, MV, PIF and PEF.

2. When there is no clinically important ventilation-perfusion mismatch, end-tidal partial pressures of carbondioxide (PETCO2) are typically approximately 5 mm Hg lower than corresponding arterial partial pressures of carbon dioxide (PaCO2) because of the physiologic dead space.

3. The difference between PETCO2 and PaCO2 is expected to be :
a. Significantly higher in dogs with a condition affecting the respiratory system
b. Significantly higher when the FiO2 is 21%
c. Significantly higher when a small nasal canula is used
d. Significantly higher in dogs that did not survive

4. Based on the results of this study, which patient will have the highest respiratory system compliance?
Dog A : BCS = 5/9, body weight = 45 kg

5. Based on the results of this study, which patient will have the highest respiratory system resistance?
Dog B : BCS = 5/9, body weight = 10 kg

6. Please define lung compliance : Change in lung volume per unit change in transmural pressure.
	 

Pulmonary function in obese vs non-obese cats - Summary 
· Background : Obesity is recognised as an important risk factor for the development of several respiratory dysfunctions. Obesity impacts on respiratory physiology producing alterations in respiratory mechanics, reducing respiratory system compliance, muscle strength, maximal inspiratory and expiratory pressures, maximum voluntary ventilation and lung volumes (forced vital capacity, expiratory reserve volume, forced residual capacity and total lung capacity). Barometric whole-body plethysmography (BWBP) is a non-invasive pulmonary function test (PFT) that allows a dynamic study of breathing in dogs and cats.
· Aim of the study : To evaluate and compare pulmonary function variables in obese and non-obese cats by using BWBP.
· Prospective study
· n= 9 non-obsese cats and 6 obese cats (BCS 8/9 or 9/9). BWBP was performed in all cats, during 12 minutes (5 minutes of acclimation), measurement of the respiratory rate (RR), tidal volume (TV), minute volume (MV), inspiratory (Ti) and expiratory (Te) intervals, Ti/Te ratio, bronchoconstriction index enhanced pause (Penh) and peak inspiratory and expiratory flows (PIF and PEF). In order to standardise TV, MV, PIF and PEF according to BW, these parameters were divided by BW and called TV/BW, MV/BW, PIF/BW and PEF/BW, respectively.
· The Penh variable assesses the degree of resistance to the air flow in the airways. Penh value seems to be a valid indicator of bronchoconstriction.
· Results : There was a significant decrease in tidal volume per kilogram (P = 0.003), minute volume per kilogram (P = 0.001) and peak inspiratory and expiratory flows per kilogram (P = 0.001) in obese cats compared with non-obese cats. Obesity failed to demonstrate a significant increase in bronchoconstriction index variable enhanced pause (Penh) as previously reported in humans and dogs. 
· It has been observed that obesity reduces pulmonary and total chest compliance and has effects on respira- tory function due to an excess of abdominal and thoracic fat, which increase intra-abdominal pressure. Obesity is characterised by a restrictive pattern of lung function, associated with reductions in vital capacity, functional residual capacity and total lung capacity. This fact could increase the stiffness of the respiratory system and reduce lung volumes.
· TV/BW is decreased in obese cats compared with normal-weight cats. This result is in agreement with previous studies, both in dogs and humans, although this decrease had not been observed in all obese individuals. It is possible that this result may be due to the fact that the adipose tissue accumulated in the thorax reduced pulmonary and total chest compliances.
· The present study did not support the increase in RR observed in other studies to compensate for the reduced TV.
· In healthy cats, there is a relationship between the Te and the Ti of approximately 1.0 ± 0.15 s, the Te being higher since inhalation is an active mecha- nism generated by the contraction of the thoracic muscles and diaphragm, whereas the exhalation is a passive mech- anism generated by the elastic forces of the lung and the pressure exerted by the abdominal structures over the dia- phragm.14,35 In the cats in our study, statistically significant differences were not detected in Te and Ti between obese and non-obese cats. 
· An inflammatory element has also been proposed as responsible for some of the respiratory alterations in overweight and obese individuals. Fat tissue produces a plethora of inflammatory mediators such as leptin, low levels of adiponectin, C-reactive protein, interleukin-6 and tumour necrosis factor-α, that can potentially increase airway responsiveness. These inflammatory mediators should be studied in obese cats in order to evaluate their role in respiratory alterations observed in obese cats.



Agreement between values for arterial and end-tidal partial pressures of carbon dioxide in spontaneously breathing, critically ill dogs
· In mammals without any clinically important ventilation-perfusion mismatch, end-tidal partial pressures of carbon dioxide (PETCO2 ) are typically approximately 5 mm Hg lower than corresponding arterial partial pressures of carbon dioxide (PaCO2 ) because of the physiologic dead space.
· Requires endotracheal intubation
· In people, nasal cannulas have been used to measure PETCO2 , and various studies have shown that the technique is simple and noninvasive and, for the most part, provides accurate results. Factors that influenced accuracy in humans were high respiratory rate (> 20 breaths/min), low tidal volume (< 500 mL), airway obstruction, cyanosis, mouth breathing, oxygen supplementation, and physical characteristics of the cannula.
· Aim of the study : to determine agreement between PaCO2 and PETCO2 measured with a nasal catheter in spontaneously breathing, critically ill dogs and to determine whether ventilatory status, body weight, nasal catheter size, or outcome was associated with the accuracy of nasal capnography
· n = 26 dogs with nasal canula
· The mean difference between PaCO2 and PETCO2 was significantly higher in dogs with a condition  affecting the respiratory system than in dogs without a condition affecting the respiratory system.
· Six of the 7 dogs with the highest difference between PaCO2 and PETCO2 (> 10 mm Hg) had pleural space disease, and all 6 of these dogs underwent thoracotomy for various conditions.
· These findings were expected because parenchymal lung disease and pleural space disease both increase intrapulmonary shunting, causing areas of ventilation-perfusion mismatching within the lungs and thereby decreasing the accuracy and precision of capnography in patients with these conditions. 
· Mean difference between PaCO2 and PETCO2 when dogs did not receive supplemental oxygen was significantly lower than mean difference when dogs did receive supplemental oxygen 
· There was a significant linear correlation and good agreement between measured values of PaCO2 and PETCO2. 
· Catheter size, ventilatory status, and outcome were not significantly associated with mean difference between PaCO2 and PETCO2. 
· Results of the present study suggested that measurement of PETCO2 via a nasal catheter was a feasible  and clinically useful method of monitoring ventilation in spontaneously breathing, critically ill dogs admit-ted to an ICU. 
· Arterial blood gas analysis remains the gold standard method for assessing ventilation. 

Measurement of respiratory system compliance and respiratory system resistance – Summary
· Compliance and resistance = 2 variables used in respiratory mechanics to describe lung function.
· Respiratory system compliance = lung compliance + chest wall compliance
· Lung compliance : change in lung volume per unit change in transmural pressure (intrapleural to alveolar pressure)
· Chest wall compliance : change in lung volume per unit change in intrapleural to ambient pressure.
· Resistance = more indicative of large airway function
· Respiratory system resistance = tissue (chest wall and lung) resistance and airway resistance, which is affected by  gas flow within the airways. 
· Gas flow will change when airway diameter and geometry are affected by changes in the volume and shape of the lungs and chest wall during the respiratory cycle.
· Calculation of compliance and resistance during anesthesia – requirements : measurement of intrapleural pressure (intrathoracic esophageal  balloon catheter) ; spirometry ; can be calculated on a breath by breath basis if PPV is employed for measurement of airway pressures.
· Compliance and resistance measurements requirement short no-flow periods at the end of inspiration and expiration ; at that time, pressures within the alveoli, airways and breathing system are equal. 
· Compliance and resistance are highly lung volume dependent
· As anesthesia causes a reduction in FRC, compliance and resistance are affected by anesthesia itself. Lung parenchyma and airway properties also affect compliance and resistance.
· Lung mechanics are also affected by body weight
· Increase in lean body weight  increased lung volume  increased compliance 
· Obesity  decreased lung volume  decreased compliance and increased resistance.
· Aim of the study : to obtain values of compliance and resistance in mechanically ventilated, healthy, anesthetized dogs.
· Prospective, clinical trial
· n= 40 healthy dogs, elective orthopedic surgery. Standard anesthetic protocol was used. Mechanical ventilation with a time-cycled, flow/volume controlled ventilator  to maintain normocapnia.  
· Variables recorded included HR, RR, SaO2, NIBP, PIP, PECO2, compliance (Crs), resistance (Rrs), VT, MV, PEEP. 
· Results
· Respiratory system compliance was linearly related to body weight : increase in body weight = increase in compliance ; Crs = (0.895 * kg) + 8.845
· Respiratory system resistance was inversely related to body weight : increase  in body weight = decrease in resistance ; Rrs = (-0,0966 * kg) + 6.965
· The equations derived in this study will allow the anaesthetist to estimate normal values for Crs and Rrs in anaesthetized, mechanically ventilated dogs.  Calculation of these values and comparison with monitored variables may allow the anaesthetist to evaluate ventilatory changes associated with events during anaesthesia such as changes in patient position, depth of anaesthesia or retraction of viscera.
· A number of conditions may affect compliance such as recumbency, a change in recumbency under anaesthesia, a change in resistance and lung disease
· Resistance may be altered by many conditions relevant to anaesthesia such as bronchoconstriction, airway stenosis, change in body position, ETT problems such as mucus-plugging, kinking and cuff over-inflation, and pneumoperitoneum for laparoscopic surgery.
· As body weight increases, so do lung volume, individual alveolar volume and total compliance of the respiratory system, while airway pressure remains relatively similar over a wide range of body weight, decreasing slightly with increasing size. This is due to the lower pressure required to expand larger diameter alveoli (with a greater compliance) as patient size and total lung volume increase, therefore a similar pressure is needed irrespective of body weight.
· In the study the internal diameter of the ETT had an influence on Crs and Rrs. There was a statistically significant decrease in Crs and increase in Rrs as ETT diameter decreased, but ETT size was influenced by body weight. Both of these effects can be explained by the physical laws of airway mechanics, as airway resistance (∆P/flow) can be calculated by combining Poiseuille’s equation  (∆P = V · 8L · n/πr4, where ∆P is pressure gradient along the tube, V is volume flow rate, L is length of the tube, n is viscosity and r is radius of the tube)  and flow. From this equation it becomes obvious that a decrease in ETT radius will amplify resistance and therefore Rrs by the fourth power. This explains the significance of our findings regarding the diameter of ETT.
· As BCS increases, TLC and FRC decrease, due to a reduced ERV, as a result of increased intra-abdominal fat. Obesity has been shown to decrease oxygenation in sedated dogs while ventilation remained unaf-fected.
· Conclusion :  Body weight was linearly related to Crs while Rrs has an inverse linear relationship with body weight in mechanically ventilated dogs. The derived values of Crs and Rrs may be used for monitoring of lung function and ventilation in healthy dogs under anaesthesia.
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