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carry out this treatment. Pre-anaesthetic physiotherapy during the IV admission 

was not standardised as treatment is individualised to suit the needs of the patient 

and ensure optimal sputum clearance. 

After induction of anaesthesia, intubation and stabilization of the patient in the 

anaesthetic room the 'C02SMO Plus' was prepared and the flow sensor (Figure 2) 

was attached between the ETT and the ventilator circuit. 

The 'C02SMO Plus' was used to measure lung function parameters for five 

minutes before and after treatment in the physiotherapy group, and five minutes 

before and after no intervention in tbe control group. In a previous study involving 

a similar popUlation group of intubated pharmacologically paralysed patients, a 

five minute data collection interval yielded comparable results with data collected 

over longer periods (up to forty~five minutes) (Main, 200 I). It was thus felt that 

this interval would be sufficient to obtain valuable data whi Ie not substantially 

increasing anaesthetic time. 

Figure 1: Example of trend data before and after a Physiotherapy treatment in 
one individual 
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Figure 2: Anaesthetised patient attached to the 'C02SMO Plus' and portable 
computer 
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Figure 3: Individual changes in tidal volume following Physiotherapy and 
Control 
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When individual changes in the physiotherapy and control group are examined 

(Figure 3) it can be seen that VT in Patient 4, was reduced by 56% and in Patient 10 

by 20% following physiotherapy treatment. Patient 4 had a high baseline value for VT 

compared to the other patients . 

Figure 4: Individual changes in respiratory resistance following Physiotherapy 
and Control 
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In Figure 4 it can be seen that R rs increased significantly jn Patients I by 71 %, Patient 

4 by 80 % and Patient 13 by 100 % after the physiotherapy treatment. These were 

accompanied by a significant reduction in Crs in Patients 1 and 4. A small amount of 
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sputum was obtained from suction of these patients. In the control group there were 

no signi ficant changes in individual patient measurements. 

Pat ient I was 2 years and 3 months at the time of the study. He has had regu lar lV 

antibiotics every three months because of the severity of his lung disease. His chest x­

ray score is 22, indicating advanced pulmonary disease according to the Crispin 

Norman classification (The normal range value for this score is 0-5). He does not 

expectorate and sputum obtained from suction in theatre grew a pathogen 

(Pseudomonas aeruginosa) that he had not grown in the previous year cough swabs. 

This is a chronic pathogen that is common in patients with CF and long-term 

eradication is difficult. 

Patient 4 was admilLed for minor ENT surgery, he had a FEY) > 80% and his chest x­

ray score was 5. He has mild respiratory disease and does not expectorate with cough 

swabs growing no sputum pathogens. A small amount of green sputum was obtained 

from suction and grew Pseudomonas aeruginosa which necessitated a change of 

antibiotic management for this patient. The marked deterioration in response to 

physiotherapy demonstrated by a reduction in YT, increased Rrs and decreased Crs is 

difficult to explain. 

Figure 5: Individual changes in respiratory compliance following Physiotherapy 
and Control 
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In Figure 5 it can be seen that Crs was reduced in most patients following 

physiotherapy. By contrast, Crs measurements remained fairly constant in the control 

group. 

In Patient 1, Crs decreased by 64% and in Patient 4 by 69% following physiotherapy. 

From Figure 3, these reductions in Cros were accompanied by significant increases in 

Rrs. Both these patients had higher baseline values than the patients in both groups. 

Patient I was tOO young to perfonn FEV I during this study. His post-operative course 

was uneventful and he did not require supplemental oxygen following surgery. FEV I 

measurements for Patient 4 following surgery were above 80% within nonnal 

predictive values. 

Figure 6: Individual changes in peal<. inspiratory pressure following 
Physiotherapy and Control 
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There was a tendency for PIP to increase in Patient I by 23%, Patient 6 by 50% and 

Patient 15 by 12% in the physiotherapy group. This is consistent with the significant 

decrease in Crs in Patient 1 seen in Figure 5 and increase in Rrs in Figure 4. In the 

control group, Patient 8 had a higher starting value of PIP and VT from Figure 3 
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