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1.0 INTRODUCTION

The detection of lung function disturbances has a great value

in health and disease. We use the lung function tests in the diag�

nosis and monitoring procedures in different lung diseases and in

general medicine. These methods are also very useful in qualifica�

tion of patients before thoracic surgery interventions, to deter�

mine the grade of respiratory impairment in patients and in epide�

miological studies evaluating the negative influences of outdoors

or indoors environment factors in workers and in inhabitants of

different regions.

The analysis of lung ventilation disturbances concerns the

degree of impairment and especially the mechanisms, which are

responsible for respiratory insufficiency. The identification of lung

function disturbances helps us very often in the diagnostic proce�

dure and in the decision about therapy. Analysis of lung mechanic

impairment is the first important step of diagnostic procedures in

lung diseases.

According to guidelines of the European Respiratory Society

1993 [2] the diagnostic procedures of lung mechanics distur�

bances include spirometry (VC, FEV
1
), the registration of maximal

expiratory flow�volume loop and the calculation of maximal expira�

tory flow rates (PEF, MEF50, MEF25), and the measurement of

functional residual capacity (FRC) and airway resistance (Raw)

with whole body plethysmography. Estimation of static lung com�

pliance (Cst) especially in the interstitial lung diseases is needed.

In the Lung Function Department of the Institute of Tuber�

culosis and Lung Diseases in Warsaw the annual number of spirom�

etry measurements is about 7000, bodyplethysmography analysis

about 2000, lung compliance tests about 1000 and lung diffusion

tests about 1000 pro year.

2.0 SPIROMETRY

From theoretical point of view the ventilation disturbances of

the lung is a result of impairment of elastic and/or non�elastic

resistances of respiratory system.

For these reason two important methods as spirometry and

bodyplethysmography are very often used. We understand spi�

rometry as a first step in the analysis of lung mechanic distur�

bances but this must be very often supplemented and verified by

bodyplethysmography. These two methods are complementary

and no one can be replaced through the another. The advantage of

spirometry is the relative exact measurement of bronchial obstruc�

tion with relatively inexpensive equipment. Negative sign is the

necessity of very good cooperation of the proband during testing

of maximal forced expiration.

The spirometric equipments for ventilation measurement are

divided in two groups.

To the first group of spirometers belongs the volumeter for

direct estimation of lung volumes. This type of spirometer is very

frequently used in hospitals and in outpatient's clinics. With this

apparatus we can measure the static and dynamic spirometric

parameters. The static values are vital capacity (VC) and their com�

ponents (TV, IRV, ERV) and the dynamic values, which contain the

volumes in relation to time like FEV
1
, FEV

1
%VC ratio (Tiffeneau

Index). (Fig. 1a).

In the second group there are so called computerized spiro�

meters, which today substitute volumetric devices. The modern

spirometer consists of two important compounds: the pneumota�

chograph to appropriate measuring of flow in the airways and a

computer device for mathematical calculation (integration) of the

volume (VC). So the volume measurement with this device is a indi�

rect procedure.

The recording of classical spirometry is in fact an examination

of relation between volume and time (V/t). The recording of the

lung mechanics parameters with the use of electronic spirometer is

an analysis of volume/flow measurement (V/V°) (Fig. 1b).

Today the recording of the maximal expiratory flow�volume

loop and estimation of the maximal expiratory flow rates (MEF
50

,

MEF
25

) and the FVC are the most frequent tests used in the diag�

nosis of airflow obstruction and in the analysis of FVC diminishing

(restrictive defect).

With the use of FVC or VC measurement we can speculate only

roughly about the restrictive ventilatory defect. According to the

statements of the European Respiratory Society [2] the restrictive

ventilatory defect is better described by reduction of TLC than by

VC measurement. The decrease of VC permit only a suspicion of

restrictive defect which must be very often verified by the TLC

detecting during plethysmography testing.

STATIC LUNG VOLUMES: VC, FRC, RV, TLC.

Vital capacity (VC) is equal the volume change at the mouth

between of full inspiration and complete expiration. The measure�

ment may be made in one of the following manner:

Inspiratory vital capacity (IVC) — the measurement is performed

in a relaxed manner, from a position of full expiration to full inspira$

tion. This technique gives the best information about the value of VC. 

Expiratory vital capacity (EVC) — the measurement is per�

formed from a position of full inspiration to full expiration. This

technique is very often used but sometime the results are unsatis�

factory, especially in obstructive patients.

The forced vital capacity (FVC) is very often obtained dur�

ing the registration of maximal expiratory flow�volume loop. The

FVC represents the volume of gas, which is maximal exhaled dur�

ing a forced expiration, starting from a position of full inspiration.

It is important to note that in healthy subjects differences between

IVC and FVC or EVC are minimal. But in patients with airflow limi�

tation the relaxed or slow expiratory vital capacity (EVC or SVC)

and particularly the forced vital capacity (FVC) can be considerable

less than IVC. As a consequence the evaluation of restrictive

defect on the basis of FVC is limited. On the other side the calcu�

lation of FEV
1

%VC ratio can be overestimated.

DIAGNOSIS OF THE RESTRICTIVE VENTILATORY DEFECT

As it was pointed out above the decrease of VC or FVC is only

first sign about a restrictive ventilatory defect. Confirmation of

this type of ventilatory defect is necessary. It is important to know

if the decrease of vital capacity is reversible or not.

In this aim we have to perform bronchodilatatory test — a

second spirometry about 15 min after the inhalation. An increase

of 15 % FVC (in relation to the first spirometry) after a bron�

chodilator inhalation is a sing that the reduction of FVC has a func�

tional mechanisms connected with airway obstruction. This func�

tional type of FVC decrease we can often seen in patients with

bronchial asthma or sometimes in patients with COPD.

Second procedure is measuring of FRC in body plethysmo�

graph. Especially in emphysema the reduction of FVC is often a

secondary effect of over inflation of the lung, which cause an

increase of FRC and RV. In patients with emphysema the decrease

of VC in spite of increase of TLC is a result of increased FRC.

Only in interstitial lung diseases especially in lung fibrosis the

FRC is often reduced as a consequence of reduction of lung paren�

chyma.

Classification of VC restriction : small — between 75 % and

60 % of pred. VC ; medium — between 60 % and 50 % of pred.

and advanced between 50 and 30 % of pred. VC [1].

FUNCTIONAL RESIDUAL CAPACITY (FRC)

It is important to underline that the analysis of FRC (TGV) or

RV and total lung capacity (TLC) are very important in the diagno�© Kowalski J., 2005 
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sis of lung mechanic disturbances. This analysis requires a body�

plethysmograph measurement.

Functional residual capacity (FRC) is the volume of gas

remaining in the lung and airways at the and of quiet average expi�

ration. FRC is the volume of the lungs during a normal expiration,

when there is no muscle activity and no pressure difference bet�

ween alveoli and atmosphere. In this position of thorax the equilib�

rium is attained when the elastic recoil of the lung is exactly ba�

lanced by the elastic recoil of the thoracic cage.

After a complete exhaling, air is still in the lung. This remain�

ing volume is the residual volume (RV). It is calculated by subtract�

ing the expiratory reserve volume from the functional residual

capacity: RV = FRC – ERV.

Total lung capacity (TLC) is the volume of gas in the lung at the

end of a full inspiration. TLC = RV + IVC. In healthy young adults,

FRC is about 50 % of total lung capacity.

In patients with COPD and with predominant sings of emphy�

sema or in advanced bronchial asthma the FRC is often markedly

increased (FRC > 120 % pred.). The reason of this hyperinflation

of the lung is the decrease of lung elastic recoil as a consequence

of the alteration of elastic fibers during irreversible destruction of

parenchyma. As a result an alteration of the position of the PV

curves of the lungs and chest wall occurs. In this situation the ba�

lance of against directed forces occurs at a larger lung volume. In

contrary lung overdistention in asthma patients is reversible us a

consequence of reduction of airway obstruction.

Clinical results of lung hyperinflation can be enormous such

distortions of chest wall motion, impaired inspiratory muscle func�

tion, increased oxygen cost of breathing, hypoventilation with

hypercapnia, and greater severity of breathlessness.

MEASUREMENT OF FRC BY WHOLE BODY PLETHYS$

MOGRAPH (Fig. 2b)

The method is based on Boyle's�Mariotte law, which states

that the volume of a fixed quantity of gas at constant temperature

varies inversely with the pressure [7, 15]:

P x V = (V + ∆V) × (P — ∆P);

If ∆P × ∆V is ignored, and Boyle's — Mariott law is applied to

the lung, it states that

V
L

= ∆PA × ( ∆V
L

/ ∆P
A

). Where V
L

= lung volume, and P
A

=

alveolar pressure.

The change in lung volume can be measured indirectly in a vol�

ume�constant plethysmograph as a change in box pressure.

Changes in mouth pressure should be recorded in phase with

changes of pressure in the body box.

Procedure: if the subject sitting in the body box is asked to

make respiratory efforts against a closed shutter, variations in

TGV due to compression and expansion of gas can be dedected by

a sensitive manometer. The change in pulmonary gas pressure can

be measured at the mouth with an appropriate manometer, since

mouth pressure equals alveolar pressure if there is no gas flow.

Thoracic gas volume is calculated from the change in alveolar pres�

sure and the concomitant change in box pressure by according to

presented Boyle's�Mariott law.

DYNAMIC LUNG VOLUMES: FEV
1
, FEV

1
% pred., FEV

1
%

VC [2, 9, 10].

Tiffeneau was the first physician who in the year 1947 intro�

FFiigg..  11..  SSppiirroommeettrriicc  rreeggiissttrraattiioonn  iinn  ccoonnvveennttiioonn  vvoolluummee  ��  ttiimmee  ((aa)),,  aanndd  iinn  ccoonnvveennttiioonn  vvoolluummee  ��  ffllooww  ((bb))..  //PPnneemmoonnooll..  AAlleerrggooll..  PPooll..  22000044,,

7722::77��99..//

a. b.

FFiigg..  22..  SScchheemmaattiicc  pprreesseennttaattiioonn  ooff  aaiirrwwaayy  rreessiissttaannccee  ((aa))  aanndd  FFRRCC  ——  mmeeaassuurreemmeenntt  bbyy  wwhhoollee  bbooddyy  pplleetthhyyssmmooggrraapphhyy..  DDeettaaiillss  sseeee  tteexxtt..  

a. b.
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duced the measurement of airway obstruction with forced expira�

tory volume in one second (FEV
1
). FEV

1
presents the volume, which

is expired during one second of a maximal expiration after a maxi�

mal inspiration. The FEV
1

is the most reproducible, most commonly

obtained and most useful measurement to identification of airway

obstruction in sense of limitation of maximal expiratory flow. The

decrease of FEV
1

reflects the narrowing of the airways as a conse�

quence of inflammation of the bronchial mucous with contempo�

rary broncho�spasmus (asthma) and also in patients with reduction

of static elastic recoil pressure (emphysema). The FEV
1 

is decrea�

sed in different degree, which reflects the severity of the disease.

Predicted values of FEV
1

are based on age, gender, height and eth�

nic characteristics. According the ERS — guidelines it is recom�

mended to use the highest value of FEV
1

from the first three tech�

nically satisfactory attempts. The start of forced expiration is

obtained by linear extrapolation of the steepest part of the vol�

ume�time curve.

Because the decrease of FEV
1

is observed in airway obstruc�

tion as the diminution of VC it is recommended to use for the analy�

sis of airway obstruction the FEV
1
/VC�ratio or alternatively

FEV
1
/FVC ratio. The FEV

1
/VC ratio is the most sensitive parame�

ter for estimation of airflow limitation. The FEV
1
/FVC ratio is gen�

erally expressed as a percentage. According the ERS� statements

[2] the lower limit of predicted value is 70 % although it does fall

with increasing age. According N B Pride from Imperial College

School of Medicine [10] in normal adult, the FEV
1
/VC ratio ranges

from 70 to 75 %.

It is important to point out that the significance of this ratio

depends not only from the numerator (FEV
1
) but also on the

denominator (VC or FVC). During maximal expiratory flow�volume

measurements the force vital capacity (FVC) is measured. In

patients with clinical stable asthma but with bronchial hyperreac�

tivity the FVC can be reduced and so the FEV
1

%FVC ratio can be

over estimationed. It is important to know that during repeated

measurements the results will be only correct with the same FEV
1

ratio index (FEV
1
/VC or FEV

1
/FVC). For initial assessment, it is

useful to measure the FEV1 %VC or FEV
1

%FVC ratio. For follow�

up of airways obstruction the change in FEV
1

%pred provides

more reliable information. Classification of airway obstruction [1,

2, 3, 4] presented on the table. 

BRONCHODILATATORY TEST

We distinguish two types of obstructive ventilatory failure:

dynamic and static. To identification of the mechanisms of airway

obstruction very useful is the bronchodilatatory test (second

spirometry 15 min after inhalation of salbutamol). The increase of

15 % of FEV
1

and 200 ml lung volume during the second spiromet�

ric examination is a confirmation that the airway obstruction is

responsible and functional. An positive bronchodilatatory test is

very characteristic for bronchial asthma. In contrary in COPD

patients the bronchodilatatory effect is seldom pronounced.

3.0 MAXIMAL EXPIRATORY FLOW$VOLUME LOOP

(MEF
50

, MEF
25

, PEF)

Maximal expiratory flow�volume loop are commonly used as

an additional important information source to spirometric data.

The flow�volume loop is a graphic analysis of the flow generated

during the FVC maneuver, plotted against volume change. It is usu�

ally followed by a deep expiration and forced inspiratory volume

(IVC). Flow is usually recorded in liters per second and the volume

in liters. The maximal expiratory flow�volume loop is the expirato�

ry part of the curve from TLC to RV. The first part (1/4) of the

maximal expiratory curve is largely dependent of the expiratory

muscle effort, but the second part of this curve (3) is effort inde�

pendent. Flow in this segment is determined by the lung elastic

recoil and flow resistance.

In bronchial asthma and chronic bronchitis with the domina�

tion of the inflammation of the bronchial mucous and secondary

bronchospasm this will cause the decrease of maximal expiratory

flow. In emphysema the reduction of static elastic recoil pressure

will be predominantly responsible for the maximal expiratory flow

limitation.

When the FEV
1

%VC is relatively well preserved in same

patients we can find reduction of maximal flows in the peripheral

part of the airways. Lung functional tests performed by Radwan

and Kazimierczak [12] in patients in clinical stable bronchial asth�

ma with a normal spirogram showed in 60 % of these patients re�

duced MEF
50

(< 60 % pred). A decrease of the maximal expiratory

flow (MEF
50

) is often interpreted as a sign of airway obstruction

especially in small airways.

In the monitoring of airflow values during treatment of asth�

matic patients the measurement of pick expiratory flow is helpful.

A diurnal variations of PEF more than 20 percents indicated exac�

erbation of the diseases. But this sign is not specific because it is

seen not only in asthma or bronchitis but also in smokers and after

viral infections (rhinitis).

4.0 AIRWAY RESISTANCE (Raw)

To measure airway resistance we have to estimate the pres�

sure required to produce a flow of 1 L/s in the airways during

inspiration and expiration. (Raw = ∆P/F). Persistent driving pres�

sure (∆P) is the pressure difference between the ends of the tube

(alveolar volume�mouth). In healthy adults average Raw is about

1–3,5 cm H2O/L*s�1

(0,35 kPa/L*s�1). Airway resistance varies inversely with lung

volume. At high lung volumes the airways are wider and the resist�

ance is lower. Typically the airway resistance is measured during

quiet breathing at functional residual capacity (FRC). In bronchial

asthma the increase of Raw is consequence of airways mucous inf�

lammation, bronchospasm and secrete deposition in the airways.

In COPD with predominant emphysema Raw is also increased but

as a result of mucous inflammation and decline of the lumen of small

airways as a consequences of the instability of the airways wall.

There is a strong negative correlation between airway resist�

ance and maximal expiratory flow. Usually a high airway resistance

is associated with decreased maximal expiratory flows (MEFR) and

evidenced by decrease in the force expiratory volume in one sec�

ond (FEV
1
) and FEV

1
%VC ratio. However there are a few excep�

tions depending on the different mechanisms of airways obstruc�

tion and property of methods of measurement (spirometry —

forced expiration, body box — quiet breathing). In COPD patients

with predominant emphysema and instability of airways wall during

a forced expiration maneuver the decrease of FEV
1

can be intensi�

  DEGREES OF AIRWAY OBSTRUCTION   SPIROMETRIC CRITERIA

 FIRST DEGREE

 — MILD
FEV

1
 %FVC < 70 % FEV

1
 > 80 % pred

 SECOND DEGREE

 — MODERATE
FEV

1
 %FVC < 70 % 50 %pred< FEV

1
< 80 % pred

 THIRD DEGREE

 —  MIDDLE ADVANCED
FEV

1
 %FVC < 70 % 30 %pred< FEV

1
< 50 % pred

 FOURTH DEGREEС

 —SRONG ADVANCED
FEV

1
 %FVC < 70 % FEV

1
 < 30 % pred

Table 

DEGREES OF AIRWAYOBSTRUCTION  SPIROMETRIC CRITERIA
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fy by the increase of intrapleural pressure. During Raw measure�

ment the patient breathes without thorax compression with normal

intrapleural pressure oscillation. In these circumstances the Raw is

only slightly increased [11].

The graphic shape of the resistance curve (Palv/V°) contains

important information about the different mechanisms of the

increase of airway resistance. Homogenous curve is typical for

bronchial asthma and non�homogenous curve is more frequent in

patients with COPD (Fig. 3).

Repeated simultaneous TGV and Raw measurement and the

estimation of Raw /TGV — Index is an useful differential proce�

dure to detection different clinical type of COPD (Pink puffer and

Blou bloater (Fig. 4). 

It has been suggested that Raw is electively sensitive to

changes in the central airways, while the MEFR, especially when

measured at low lung volumes, is influenced to a larger extent by

the caliber of peripheral airways (< 2 mm) [13]. The resistance of

the peripheral airways, including the small airways and parenchy�

ma, has been measured directly in humans using a variation of the

retrograde catheter technique. Using this technique Wagner et al.

[16] showed that in asthmatics with normal spirometry, the periph�

eral resistance (Rp) was increased up to seven�fold as compared to

control subjects.

AIRWAY RESISTANCE MEASUREMENT BY BODY

PLETHYSMOGRAPHY ( Fig. 2b.)

The most commonly method of measuring Raw is the plethys�

mographic technique of DuBois, Botelho and Comroe [8]. The sub�

ject, usually is sitting in a constant volume plehysmograph, brea�

thes through a pneumotachograph and measurements of flow and

box pressure (P
box

) are displayed on x — y recorder and the angle

∆P
box

/∆V° is measured. The shutter is than closed to allow the cal�

ibration of the Pbox signal in terms of Palv.

Multiplication of third slopes of these two relationships gives

airways resistance : Raw = ∆Palv/∆V°.

5.0. STATIC LUNG COMPLIANCE (Cst).

During inspiration the respiratory muscles must overcome

both the resistance of the flow in the airways and the elastic recoil

of the tissues. The elastic recoil of the lungs is opposed by the

elasticity of the chest wall. This creates a sub�atmospheric pres�

sure in the intrapleural space. The final point of "balance of the lung

and chest wall" combination is the resting expiratory level, which

determinates the functional residual capacity (FRC).

The elastic recoil of the lung is produced by two components of

approximately equal magnitude. These are the elastic feature of the

lung tissue itself and surface tension of the fluid lining the alveoli.

The elastic recoil of the lung is given by the ratio volume

change in relation to the change in transpulmonary pressure meas�

ured in the esophagus with a catheter. (Compliance C
st

= V/P). In

healthy subjects the increase of the lungs about 250 ml needs a

pressure difference of about 1cm H
2
O. In all diseases which lead to

a fibrosis transformation of the lungs the increase of stiffness is

observed. This means that elasticity is growing but the compliance

of the lung will be reduced. Generally there is a good correlation

ship between the reduction of the compliance and the restriction of

FFiigg..  33..  DDiiffffeerreennttiiaattiioonnss  ooff  PPaallvv//VV°°  ccuurrvvee::  iinn  hheeaalltthhyy  ssuubbjjeeccttss  ((NN)),,  iinn  bbrroonncchhiiaall  aasstthhmmaa  ((AA))  aanndd  iinn  CCOOPPDD  ppaattiieennttss..  CCuurrvvee  AA  ddeemmoonn��

ssttrraatteess  iinnccrreeaassee  ooff  aaiirrwwaayy  rreessiissttaannccee  wwiitthhoouutt  mmaaggnniiffiicceenntt  ddiissttuurrbbaanncceess  ooff  ggaass  ddiissttrriibbuuttiioonn  ((hhoommooggeennoouuss))  dduurriinngg  iinnssppiirraattiioonn..  CCuurrvvee  BB

ddeemmoonnssttrraatteess  ggrreeaatt  ggaass  ddiissttrriibbuuttiioonn  ddiissttuurrbbaanncceess  ((nnoonn��hhoommooggeennoouuss  ccuurrvvee))  dduurriinngg  vveennttiillaattiioonn  aanndd  aa  cchhaarraacctteerriissttiicc  iinnccrreeaassee  ooff  aaiirrwwaayy

rreessiissttaannccee  iinn  tthhee  eexxppiirraattoorryy  pphhaassee  ooff  rreessppiirraattiioonn  aass  aa  ccoonnsseeqquueennccee  ooff  iinnssttaabbiilliittyy  ooff  tthhee  aaiirrwwaayyss  wwaallll  ccaauusseedd  bbyy  ddeeccrreeaassee  ooff  lluunngg  eellaass��

ttiicciittyy  [[1122]]..

a.

b.

FFiigg..  44..  RRaaww//TTGGVV  iinnddeexx  ccaann  bbee  vveerryy  uusseeffuull  iinn  tthhee  ddiiffffeerreennttiiaattiioonn

pprroocceedduurree  ooff  CCOOPPDD  ppaattiieennttss  iinn  ttwwoo  cclliinniiccaall  ggrroouuppss::  ppiinnkk  ppuuffffeerr

((aa))  aanndd  bblloouu  bbllooaatteerr  ((bb))..  TTyyppee  aa  iiss  cchhaarraacctteerriizzeedd  bbyy  iinnccrreeaassee  ooff

aaiirrwwaayy  rreessiissttaannccee  wwiitthhoouutt  oovveerrddiisstteennttiioonn  ooff  tthhee  lluunngg..  TTyyppee  bb  iiss

cchhaarraacctteerriizzeedd  bbyy  ggrreeaatt  lluunngg  oovveerrddiisstteennttiioonn  bbuutt  oonnllyy  wwiitthh  ddeecceenntt

iinnccrreeaassee  ooff  tthhee  aaiirrwwaayy  rreessiissttaannccee..  

Cst reduction

TLC reduction

 n    % TLC%N    Cst%N

A 911 65      >80     >70

B 206 15    >80     <70

C  243 17    <80     <70

D    40   3    <80     >70

 

A

 

B

 

C

D

Pattern of
impairment

100% 1400

FFiigg..  55..  RReessuullttss  ooff  aannaallyyssiiss  ooff  lluunngg  mmeecchhaanniiccss  ppaarraammeetteerr  iinn  11440000

ppaattiieennttss  wwiitthh  iinntteerrssttiittiiaall  lluunngg  ddiisseeaasseess  ((ssaarrccooiiddoossiiss,,  lluunngg  ffiibbrroo��

ssiiss,,  aallvveeoolliittiiss  aalllleerrggiiccaa  aanndd  wwiitthh  ddiivveerrssee  cclliinniiccaall  ssttaattuuss))..

RReessttrriiccttiivvee  vveennttiillaattoorryy  ddiiffeecctt  ((TTLLCC  <<  7700  %%  wwaass  ffoouunndd  oonnllyy  iinn  2200

%%  ooff  ppaattiieennttss  wwiitthh  iinntteerrssttiittiiaall  lluunngg  ddiisseeaasseess))..  IInn  ccoonnttrraarryy  tthhee

rreedduuccttiioonn  ooff  lluunngg  ccoommpplliiaannccee  ((CCsstt))  wwaass  iinn  3322  %%  ooff  ppaattiieennttss

mmaanniiffeesstt..  WWee  ccoonncclluuddee  tthhaatt  tthhee  rreedduuccttiioonn  ooff  CCsstt  iiss  aa  vveerryy  sseennssii��

ttiivvee  ssiiggnn  ooff  ppaatthhoollooggyy  pprroocceessss  iinn  tthhee  lluunngg  ppaarreenncchhyymmaa  [[66]]..
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the lung volume in these patients. But it is important to note that

very often in patients with interstitial lung diseases we find prima�

rily the reduction of Cst in relation to lung volume restriction. In the

last year a retrospective cross�sectional analysis of pulmonary

function data (spirometry, whole body plethysmography) in the

Department of Physiopathology of the Institute of Lung Diseases

in Warsaw was performed [6]. Investigation in 1400 patients with

interstitial lung diseases showed very interesting results. In these

patients this analysis showed a reduction of total lung capacity

(TLC < 80 %) only in 20 % of the studied patients. In contrary to

the TLC the reduction of the compliance (C
st

< 70 %) was reduced

in 32 % of all examined patients. The conclusion of this study is

that in many patients with interstitial lung diseases the decrease of

lung compliance is the most sensitive sign of the fibrosis transfor�

mation of the lung. We represent the opinion that in early diagno�

sis of the interstitial lung diseases measurement of lung compli�

ance is indicated.
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