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ABSTRACf: Pressure support (PS), a new mode of ventilatory assistance, ls known 
to Induce respiratory muscle relaxation. It was used to obtain reliable measure· 
ments of the compliance of the respiratory system (Crs) In awake subjects. 

PS was applied, through a mouthpiece, at four successive levels (0, 0.75, 1 and 
1.25 kPa) to 30 healthy subjects. At the highest PS level, the subject's relaxation 
was obtained as assessed by a decrease In the occlusion pressure from 0.10:t0.06 to 
O.OS:t0.04 kPa, whereas the minute ventilation Increased (from 7.5:t1.5 to 13.8:t3.3 
/·mln·1), and the end-tidal carbon dioxide tension (PcoJ decreased (from 5.0:t0.4 to 
3.2:t0.5 kPa) below Its apnoea threshold. In three subjects, respiratory muscle re
laxation was conftrmed by a fall In dlaphragmatic electromyographk activity. 

Crs was calculated as the ratio of the tidal volume to the corresponding end
Inspiratory airway pressure (i.e. PS level) since, at end Inspiration, a zero-now 
period was obtained. Crs was highly correlated (r=O. 77) to the height (Ht) of the 
subjects: Crs (/·kPa'1) = 3.56 x Ht (m) -4.86 (:t0.23), allowing normal values to be 
determined. In order to evaluate the appllcabfUty of the method to patients, Crs 
was measured In four patients with scoliosis, and was found to range from 45-82% 
of the predicted values. 

It Is suggested that this simple method of Crs determination may be used to 
characterize various chest wall or pulmonary diseases. 
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Although it has been suggested that the compliance of 
the respiratory system (Crs) may be a useful.parameter 
to assess chest walVlung mechanics [1 ], it still remains 
routinely unused in non-anaesthetized pat~ents. To obtain 
reliable Crs measurements, respiratory muscle relaxation is 
necessary, and only a few methods of Crs detennination 
have been described during the past 30 yrs [2, 3], (see 
Aoosrom and MEAD [4] for review). For these methods, 
the patients are asked to relax their respiratory muscles, 
:which is always difficult to achieve. MIRANDA and 
LouRENCO [5] showed that there was no demonstrable 
electrical activity of the diaphragm in only 38% of 189 
relaxation manoevres in trained subjects. We considered 
that the use of techniques of assisted ventilation, which 
are capable of unloading the respiratory muscles, would 
help in the evaluation of Crs by minimizing subject's co
operation. 

PS ventilation in non-intubated patients, we designed a 
simple device able to deliver PS via a face mask. This 
system was able to reduce respiratory muscle work in 
patients with acute exacerbation of chronic lung disease 
(10]. 

Pressure support (PS) is a new mode of partial ven
tilatory support, in which constant positive pressure is ap
plied during the patient's spontaneous inspiration. It is 
now commonly used as a weaning method from me
chanical ventilation after recovery from acute respiratory 
failure in chronic obstructive pulmonary disease (COPD) 
patients, and it has been shown to induce respiratory 
muscle relaxation [6-9]. Recently, in order to introduce 

We propose that PS ventilatory assistance might be 
used to obtain respiratory muscle relaxation in the course 
of Crs determination in awake subjects. The aim of this 
study was, therefore, to design a simple method which 
can be routinely used to compute Crs in the lung function 
laboratory. We studied a group of healthy subjects, in 
order to establish normal values, and the method was also 
applied to subjects with thoracic disorders, in order to 
evaluate its applicability in patients. 

Material and Methods 

Thirty healthy subjects, 15 men and 15 women (age 
range 21-76 yrs, mean 35 yrs), were examined. None of 
the subjects had any historical, clinical or functional evi
dence of cardiopulmonary or thoracic diseases. The same 
measurements were made in four patients with scoliosis. 
Informed consent was obtained from each subject who 
were aware of the objectives of the study. 



RESPIRATORY COMPLIANCE 553 

Spirometry the inspiratory Line of a pressurized circuit as described 

functional residual capacity was determined by stand-
previously [10) (ARM 25, Taema, Antony cedex, Fra-
nee). In brief, positive pressure was generated by a jet 

ard helium rebreathing technique (Volugraph, Mijnhardt, of compressed air, and this injection of gas in a circuit 
Holland). The subject breathed quietly until a stable he- open to the atmosphere generated a positive pressure due 
lium concentration was observed. He then made two vital to the air entrainment. Airway pressure remained roughly 
capacity (VC) manoeuvres, with 5-6 breaths in between. constant over a large range of inspired flow. On the ex-
From these recordings, total Jung capacity (TLC) and VC piratory line, a valve closed during inspiratory pressure 
were calculated, and expressed as percentage of normal assistance. 
values [11]. The resuJts, with physical characteristics of The beginning and end of inspiration were sensed by 
normal subjects, are listed in table 1 and those of patients a hot wire calibrated pneumotachograph. The positive 
in table 2. 

Table 1. - Physical characteristics and static lung volumes of healthy 
subjects 

Sbjt Age Wt Ht TLC VC 
no. Sex yrs kg m % pred % pred 

1 F 34 52 1.60 95 100 
2 M 24 59 1.75 90 84 
3 F 31 44 1.58 84 85 
4 M 39 52 1.60 92 83 
5 F 35 51 1.59 100 89 
6 F 31 60 1.59 97 109 
7 F 39 65 1.69 91 98 
8 M 34 60 1.70 93 100 
9 F 35 63 1.60 98 96 

10 M 27 57 1.76 83 81 
11 F 36 52 1.57 87 93 
12 F 28 56 1.62 109 106 
13 M 32 56 1.62 99 107 
14 F 21 62 1.72 103 98 
15 M 38 67 1.73 98 105 
16 M 76 66 1.70 97 108 
17 M 37 75 1.78 108 113 
18 F 28 55 1.68 97 91 
19 M 26 57 1.72 88 95 
20 F 37 63 1.72 99 106 
21 F 41 63 1.72 120 122 
22 M 29 72 1.81 98 102 
23 F 36 55 1.67 96 98 
24 F 21 50 1.58 82 86 
25 F 41 59 1.66 90 96 
26 M 41 89 1.87 110 115 
27 M 31 55 1.68 96 107 
28 M 39 70 1.72 96 107 
29 M 44 65 1.65 97 106 
30 M 37 71 1.75 106 113 

Mean 35 61 1.68 97 100 
SD 10 9 0.07 8 10 

TLC and VC are expressed as a percentage of the predicted values [11]. 
TI..C: total lung capacity; VC: vital capacity; Wt: weight; Ht: standing height; 
Sbjt: subject. 

Pressure support 

The subjects were studied in a sitting position. and told 
to be as relaxed as possible. They were asked to breathe, 
with a noseclip in place, through a mouthpiece connected 
to the respiratory circuit. Pressure support (PS) was ob
tained by an inspiratory assistance device, based on the 
principle of turbulent jets [12], which was connected to 

pressure assistance was triggered by the inspiratory flow 
when it reached a threshold of 15 ml-5·1• It was stopped 
when flow fell to zero, permitting passive exhalation. 
With these settings, the subjects were allowed to reach 
a quasistatic state at end-inspiration. In fact, as soon as 
the tidal volume was imposed by the assistance device, 
the inspiration was passive and followed an exponential 
pattern with a quasi plateau of volume at end-inspiration. 
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Table 2. - Physical characteristics, static lung volumes and respiratory compliance of patients 

Pt Age Wt Ht TLC VC Crsth Crs 
no. Diagnosis Sex yrs kg m % pred % pred l·kPa·1 l·kPa·1 % pred 

1 Scoliosis M 59 69 1.73 106 100 1.30 0.75 58 
2 Scoliosis M 35 57 1.89 81 82 1.16 0.86 74 
3 Scoliosis M 46 91 1.80 81 76 1.55 0.70 45 

bound abdomen 
4 Scoliosis F 43 58 1.60 90 85 0.84 0.69 82 

Crsth: Crs predicted from the regression equation obtained in healthy subjects using the height of the sub
jects; Crs: respiratory system compliance. For further abbreviations see legend to table 1. 

A preliminary study in 12 subjects, using PS levels 
ranging from 0--2 kPa, established that below PS level 
0.75 kPa relaxation was not obtained. Above PS level 
1.5 kPa there was some discomfort for the subjects, with 
increased abdominal muscle activity. Thus, four succes
sive levels of PS were used in the following order: 0 kPa 
(PS0, equivalent to spontaneous breathing through the 
circuit); 0.75 kPa (PS0.75); 1 kPa (PS1); and 1.25 kPa 
(PS~.25). Each level of PS was applied over a 3 min pe
riod, and the last minute was analysed when the subjects 
had reached a new steady state. The total duration of 
the experiment was about 15 min. 

Measurements 

Apart from the inspiratory assistance circuit, airflow 
was measured with a heated Fleisch No. 2 pneumotacho
graph connected to a pressure transducer (Validyne MP45 
:t0.2 kPa, Validyne Corp., Northridge, CA, USA). Flow 
signal was digitized at 16 Hz and sampled by an Apple 
11 microcomputer. The flow signal was integrated, and 
a mean tidal volume (VT) was computed over the period 
of measurements. Airway pressure (Paw) was measured 
at the mouthpiece with a differential pressure transducer 
(Validyne MP45 :t2 kPa). 

Inspiratory occlusion pressure (P0.1) was measured 
according to Whitelaw's method [13]. One hundred 
milliseconds after the onset of the inspiration through an 
occluded inspiratory line (with an inflated balloon) occlu
sion pressure was measured with a differential pressure 
transducer (Validyne MP45 :t0.35 kPa). 

Expired gas was continuously sampled at the mouth
piece and analysed for COl with a Gould infra-red ana
lyser (Gould Medical BV, Bilthoven, The Netherlands). 
The end-tidal col pressure ~) was obtained as the 
product of end-tidal col fraction in the expired gas by 
the barometric pressure corrected for the saturation water 
pressure. 

In three healthy subjects, the presence of respiratory 
effort during PS was evaluated with monitoring of 
electromyographic activity of the diaphragm, oesophageal 
and gastric pressures. The electromyographic activity of 
the diaphragm was recorded with a DISA 13K63 bipolar 
oesophageal electrode (DISA, Copenhagen, Denmark), 
tapered at the nose as described previously [10]. The 
signal was band-pass filtered between 20 Hz and 1 MHz, 
rectified, and electronically integrated with a leaky inte-

grator, with a time constant of 0.1 s (Gould). Diaphrag
matic electromyographic amplitude was expressed as a 
percentage of control (PS0). The value for each variable 
was the average of the values recorded for at least 10 
breaths. The oesophageal and gastric balloons were con
nected to differential transducers (SDX001, Sensym, Santa 
Clara, Calif., USA; range :t7 kPa). 

All signals were recorded on a Gould 2800S recorder 
(Gould Inc., Cleveland, Ohio, USA). 

Data analysis 

Since there was a distinct period with no flow at end
expiration and end-inspiration, respiratory system com
pliance (Crs) was calculated as the ratio of tidal volume 
to the corresponding PS level. Thus, Crs was determined 
at each level of PS: Crs0.75, Crs1 and Crs1.25• 

All values are expressed as mean:tsD. One way ana
lysis of variance for repeated measures (ANOVA) was 
performed, and when allowed by the F value, results were 
compared using a modified t-test. Regression analysis 
was performed with the least square method. 

Results 

No subjects were excluded for inability to tolerate PS 
or to relax. In healthy subjects, PS was responsible for 
a significant. increase in the tidal volume and minute 
ventilation (VE), whereas the airway occlu~ion pressure 
(P0.1) decreased (table 3). The increase of VE was asso
ciated with a decrease in the end-tidal col pressure to a 
value as low as 3.2 kPa (24 mmHg) at PS1.2.S level 
(p<0.001). The experiment was well-tolerated both in 
healthy subjects and in patients. Respiratory pauses were 
observed in some subjects for the highest level of PS. 

The electromyographic activity of the diaphragm as
sessed in three patients showed a reduction in electromyo
graphic amplitude with the increase in PS (figs 1 and 2). 
There was a weak correlation between P0.1 and diaphrag
matic electromyographic amplitude (r=0.55, p<O.OS). 
Furthermore, figure 3 shows, in a representative subject, 
that the time profile of the airway pressure curve can be 
modified by inspiratory effort. A quasi-exponential 
increase in airway pressure was only observed when no 
inspiratory effort was detected. Gastric pressure moni
toring showed no detectable expiratory effort during PS 
(fig. 1). 
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Table 3. - Effects of pressure support in healthy subjects 

PS kPa 0 0.75 1 1.25 ANOVA 

PO.l kPa 0.10:t0.06 0.07:t0.05 0.06:t0.05 0.05:t0.04 p<0.005 
• .. -• 

PETCOZ kPa 5.0:t0.4 3.9:t0.5 3.6:t0.5 3.2:t0.5 p<O.OOOl - - -••• •• • 
VT 0.642:t0.156 1.066:t0.451 1.273:t0.462 1.38l:t0.441 p<O.OOOl - - -••• • 
RR b·min·• 12.1%2.9 11.8:t3.9 10.9:t3.1 10.7:t2.7 NS 

YE /·min·• 7.5:t1.5 11.5:t2.5 12.9:t3.5 13.8:t3.3 p<O.OOl - - -••• • 
PS: pressure support level; Pq.

1
: mouth occlusion pressure during the first 100 ms after the ons~t of inspi

ration; PETco
2

: end-tidal carbon dioxide tension; VT: t idal volume; RR: respiratory rate; VE: minute 
ventilation; ANOV A: analysis of va.riance. Statistical analysis compares the values with PS

0 
values: 

. : p<0.05; .. : p<O.Ol; ... : p<O.OOl and with the preceding PS level: • : p<0.05; .. : p<O.Ol; • u: p<O.OOl. 
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Fig. 1. - Tracing of diapbragmatic EMG activity, flow, volume, airway pressure, gastric and oesophageal pressure support (PS) levels 
(0, 0.75, 1, 1.25 kPa), in a representative subject. Note that EMG activity decreased as PS increased, and that no expiratory effort was 
detected during PS. EMG: electromyograpbic. 
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Fig. 2. - Individual values of diaphragmatic EMG activity expressed 
as percentage of control value for the three levels of pressure support, 
in three healthy subjects. Note the fall in EMO activity as early as 
the PSo., level. For abbreviations see legend to figure l. 

The compliance of the respiratory system (Crs) was 
calculated for each level of PS. Figure 4 shows that al
though the different values of Crs appeared rather close, 
they exhibited a tendency to decrease as the PS increased: 
1.43±0.61 /·kPa·1, 1.27±0.45 /·kPa·1 and 1.09±0.34 l·kPa·1 

for PS0,,, PS1 and PS1.2.5, respectively. Since the relaxation 
was more effective at PS1.2$ than at other levels (table 3 and 
fig. 2), this Crs value was used for further analysis. 

The relationships between Crs and morphometric para
meters were assessed by multilinear regression analysis 
using height, weight and age as dependent variables. No 
significance was found for weight and age. By contrast 
a highly significant correlation was found (fig. 5) with 
height: 

Crs (l·kPa·1) = 3.56 x Ht (m) -4.86 (±0.23) (1) 

Crs was also found to be highly correlated to lung vol
umes (r=0.60, p<0.005): 

Crs (/·kPa·1) = 0.22 x VC (/) +0.19 (±0.21) (2) 
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Fig. 3. - Tracing of diaphragmatic EMO activity, volume, aitway 
pressure during pressure support (0.75 kPa), in a representative subject. 
Note that when EMO activity decreased, indicating the muscle re
laxation, the airway pressure time profile changes from an irregular 
pattern (bold arrow), which corresponds to inspiratory effort, to a 
quasi-exponential increase (white arrow). Simultaneously a decrease 
in tidal volume occurs. For abbreviations see legend to figure 1. 
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Fig. 4. - Individual values of Crs for the three levels of pressure 
support. Note that Crs decreases with the increase in pressure support. 
It is further noteworthy that Crs followed the same pattern of decrease 
as EMG activity in figure 1. For abbreviations see legend to figure 1. 

3 
r=0.77 p<0.0001 

G 8 

0 
1.5 1.6 1.7 1.8 1.9 

Height m 

Fig. 5. - Relationship between the compliance of the total respiratory 
system (Crs) and height (Ht). The rearession equation is Crs (l·kPa'1) 

= 3.56 Ht (m) -4.86. 

A predicted Crs was calculated for the four patients 
according to equation (1) (table 2). These patients had 
minimal spirometric abnormalities. By contrast their ob
served Crs (listed in table 2) was lower than that of nor
mal subjects, and appeared to be highly abnormal in 
patients no. 1 and 3. 

Discussion 

Inspiratory pressure support (PS) is a new type of 
ventilatory assistance, designed to maintain a constant 
preset positive airway pressure during spontaneous inspi
ration [6, 7, 9, 10, 14]. It differs from conventional 
positive pressure ventilation, in that the duration of in
spiration and the respiratory rate are controlled by the 
patient. The quality of the patient's comfort during PS, 
in comparison to the other modes of assisted ventilation, 
and of his adaptation to the device has been reported 
previously [8]. 

In the PS ventilation mode, inspiration is initiated by 
the patient: the pressure support starts when a flow 
threshold is reached. In this study, the trigger sensitiv
ity was set to a low value in order to reduce the subject's 
effort. During inspiration, the pressure is maintained at 
the preset level. PS stops and passive exhalation begins 
when inspiratory flow falls below a preset threshold. In 
mechanical ventilators this threshold is generally fixed at 
25% of the peak inspiratory flow. In this study, it was 
set at zero, in order to obtain a zero flow period at end
inspiration and to compute quasi-static Crs. 

It is well-known that PS is responsible for an increase 
in tidal volume, and a decrease in carbon dioxide tension 
(Pco~, and that it leads the patient to reduce his respira
tory rate [7, 8, 14]. BROCHARD et al. [9], when studying 
the effect of PS on the work of breathing in patients, have 
shown that a PS level of 1 kPa induces a decrease in the 
diaphragmatic electromyographic activity and in the pres
sure-time index, which has been shown to be highly 
correlated with the 0 2 consumption of the respiratory 
muscles. They concluded that PS reduces patient's ef
fort and decreases the activity of inspiratory muscles in 
patients. Furthermore, MAciNn'RB et aL [6, 7) reported 
that an inspiratory pressure-assist ventilation associated 
with a VT of 10-12 ml·kg·1 appears to reduce patient's 
inspiratory work to virtually zero. 

In this study, we evaluated the relaxation of the respi
ratory muscles by using a non-invasive method, the oc
clusion pressure, and in few subjects by monitoring 
diaphragmatic electromyographic activity (EMG). We 
found a clear decrease in Po.1 and in diaphragmatic EMG 
activity with an increasing level of PS. Po.1 has been 
shown to represent a useful index of the output of the 
respiratory drive (13]. Animal experiments on assisted 
ventilation have shown that the decrease in electromyo
graphic activity of the diaphragm follows closely the de
crease in occlusion pressure [15]. Our correlation 
between Po.1 and diaphragmatic activity is weak, because 
Pa.1 only estimates the drive in the initial part of inspira
tion [16]. During PS, this initial part of inspiration re
mains active because the subject has to trigger inspiration, 
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whereas relaxation is obtained in the course of inspira
tion. For experimental simplicity, we refrained from 
measuring diaphragmatic activity in all subjects. For 
routine use of the method, it is noteworthy that relaxation 
can be detected by the observation of a quasi-exponential 
increase of airway pressure with time during PS (fig. 3). 

Inhibition of the ventilatory drive by hypocapnia and 
hyperinflation in healthy subjects has been demonstrated 
previously [17-19]. For instance, PRECHTER et al. [17] 
showed in three subjects that disappearance of electrical 
diaphragmatic activity occurred for low values of P~ 
(2.9-3.8 kPa, (22-29 mmHg)), and high levels of venti
lation (1Cf-19 hnin'1). 

We observed that Ve increased and PE~ decreased as 
PS increased. This probably explains why the relaxation 
of the respiratory muscles was more effective at a PS 
level of 1.25 kPa, as shown in figure 2. At PS0.75 the 
work of breathing was shared between the patient and the 
assist device (fig. 1), explaining an artifactually high value 
of the tidal volume over pressure ratio. By contrast at 
PS~,25, the P~ fell to 3.2 kPa (24 mmHg) with a sig
nificant increase in minute ventilation. Once PETcol fell 
below its previously described apnoea threshold [17, 18], 
the assumption was made that the subject provided no 
additional work to generate VT (i.e. the work of breath
ing was entirely supplied by the delivered inspiratory 
pressure). In these conditions of muscle relaxation, the 
airway pressure can be considered as the driving pressure, 
and the respiratory compliance can then be computed as 
the ratio of the tidal volume to this pressure under static 
conditions. 

Several approaches to the determination of the respira
tory system compliance have been proposed previously 
[2-4]. Most of them have been summarized by AoosroNI 
and MEAD [ 4]. The "relaxation pressure" method was first 
used by Rohrer in 1916, and then by Rahn in 1946. In 
this method, the subject uses his own muscles to establish 
a given volume level, and then relaxes as completely as 
possible against an obstructed airway. The manoeuvre 
is repeated at different volumes, allowing the static pres
sure-volume relationship to be described. The differences 
between trained and untrained subjects led the author to 
conclude that this method is not applicable to untrained 
subjects. In other methods, reviewed by AoosToNI and 
MEAD [4], the subjects are placed in a tank and breathe 
spontaneously, while steady pressures are applied at the 
body surface, as slow cyclic changes or in steps. In these 
experiments, the respiratory muscle relaxation is assumed, 
because of the similarity between the results obtained by 
different methods. However, the applicability of tank 
methods to patients is obviously poor. 

In 1965, CHERNIAK and BROWN (2) described the 
weighted spirometer method of Crs determination. The 
subject breathes in and out of a spirometer with different 
weights placed on the bell, creating a positive pressure 
within the system and leading to expansion of respiratory 
system. However, some subjects exposed to continuous 
positive airway pressure recruit their abdomjnal muscles 
during expiration, thus resisting the tendency to increase 
end-expiratory lung volume [20]. Therefore, the Crs 
values found by CHERNIAK and BRoWN [2) might have 

been lower than the actual ones, because of possibility 
of reflex response. 

A method of measuring Crs using a pulse airflow (0.3 
l·sec1) blown into the mouth, leading to an increase of 
airway pressure and lung volume, has been described by 
SURATI et al. [3). This method relies on the cooperation 
of the subject, and necessitates complete relaxation. Re
cent studies on the assist-control mode of mechanical 
ventilation, which uses a pattern of constant flow, have 
shown that muscle relaxation is difficult to obtain in such 
conditions [21). Furthermore, this method explores only 
a small range of volume. FLETCHER et al. [22), in a re
cent study in children, demonstrated that the Crs value 
measured with this technique increases with the increase 
of tidal volume. This suggests that, in patients with a 
tendency to atelectasia the pulse method may underesti
mate Crs. 

The main advantage of the method that we propose 
here is the fact that measurements are performed during 
a steady state, and that relaxation is induced by the 
ventilatory mode itself, and does not only rely on the co
operation of the subject. No special training is required, 
results are obtained within 1Cf-15 min, and the equipment 
is simple and routinely usable. 

A basic assumption of our study is that the respiratory 
system reaches an equilibrium both at end-inspiration and 
at end-expiration. Considering the mode of computation 
of respiratory system compliance, underestimation may be 
present in the case of "intrinsic (positive end-expiratory 
pressure (PEEP)" in obstructive subjects, but this does not 
apply to normal or restrictive subjects. Non-equilibrium 
conditions for pressure may also be related to stress 
relaxation, which may occur at end-inspiration and at end
expiration, a phenomenon which is usually overlooked. 
Data analysis was performed by taking into account the 
last part of the periods of zero-flow, in order to minimize 
these phenomena. Another possible factor contributing 
to an underestimation of the compliance computed with 
this method may be the occurrence of over-inflation: 
however, tidal volume was 1.38 l for the 1.25 kPa pres
sure support condition, which corresponds mainly to the 
linear part of the pressure-volume curve. 

We found a high correlation between Crs and height 
(fig. 5). Since the distensibility of any elastic system 
increases with size, such a relationship was expected. In 
fact, both lung and chest wall compliances are known to 
increase with height [4, 23). This result is in keeping 
with the findings of CliERNIACK and BROWN [2], who also 
found a significant correlation with height (0.68, p<.001). 
By contrast, MITrMAN et al. [24] found that respiratory 
compliance was not dependent on height, a result which 
is highly surprising, since compliance is a parameter re
lated to the size of the subject. In this latter study, a 
decrease in respiratory compliance was found with age. 
We also studied the influence of age on Crs, using a 
multiple regression analysis. The significance level was 
not reached for age. However, the population that we 
studied was rather homogeneous concerning the age 
range, and no definite conclusion can be made. 

In order to evaluate the applicability of the method to 
patients, four scoliotic patients were studied with the same 
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protocol. We found low values of respiratory compliance 
with a decrease in Crs much larger than that of lung 
volumes for two of these patients (table 2). Since lung 
volumes are dependent both on the static properties of the 
respiratory system and on the strength of the respiratory 
muscles, this method could help to evaluate lung function 
abnormalities in these patients (25). 

We conclude that the measurements of the Crs using 
pressure support is simple, rapid, and offers trustworthy 
values in healthy subjects. The results obtained in pa
tients suggest further studies to characterize chest wall 
and/or pulmonary diseases using this simple method of 
Crs determination. 
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