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conducting zone of the airways cccupled by gas that does nos

exchange with blood In the pulmonary vessels.
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bow out or expand (Figure 4). This means <that the lungs
collapse below residual volume (but not to a completely
airless state) when they are excised from the intact thorax.
The chest wall if unopposed by the lungs, would occupy a
volume approximately 70% eof the total lung capacity (TLC).
Therefore, in the intact thorax the forces of ccntracticn
{lung tissue) and expansion (chest wall) differ in magnitude
and directicn threoughout most of the ventilatory cycle

(figure 3} {Spearman et al., 1982} .
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During the inspiratcry phase of <he ventillaIory oyc
~he =muscles of inspiration prcvide the force reguired to
zroduce a pressure change. Norral exhalation regulres nc
—~uscle effcrt because the elastic recolil oI the _ung Tizslie
accomplishes exhalat:ion to the functicral residua
'F.R.C.; xevel. T~ ac-ieve residua. wvo.ume ‘R.V), active

~sntractisn of certa.n abdominal and theracic TJisScles Ls

’

reguired. The rormal expansile terdency c¢f the chest wall
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Compliance is def.ned as the vo.ure zharg per 4nLlT
pressure change and represents tne slastlc penavicur I the
respiratory arparatus.
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The snace of tne compliance czurve 1s si1ITol. Thus tne
relationship betwean lung vorume and lung pressure ChAarges
throughout the ventilatory cycle is not llnear, Zecause ot

Hh
t

the nonlinear nature of the Lung pressure-vclune curve, 1
should be evident that a sing.s measurexent derlved Irco —re
curve will not accurately reflect the elastic orogerties ot

the lungs. The reason is that a glven volurms charnge (&V) con

~he steep pecrticn of the curve regqulires a sma.l Cressure
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change [(AP) than <hat reguired £or the same VoluTe <change on

the flat segment £ the curve ‘Figue 7)) {Kacmarex et al.
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Three types of compliance exist within the respiratory
system. They are :
1- Lung or pulmonary compliance (cyl-

2~ Chest wall or thoracic compliance (C_ ).

Cw

3~ Lung-chest wall or total compliance (C.).

Each type of compliance can be obtained from the expression

-1 ccw Ct
where : .,/C. = =he reciprocal of the compliance of the lung
tissue.
'C.., = the reciprocal of the compllance cf the
chest wa...
. o_ = =he reciprocal of the zompliance oI the
Total resglratcry apparaTtus (tnat 1s T say ~he _Jinz =S pled

I+~ skou.d be noted from the eguatlon TnRAat Lne ToT:E

compliance will always be less than the zcmpllance ol slTher
tne lungs or chest wail alore. Normally C. and C_ . =ach
- 2w
equal C¢.2 L/cm HZO, thus Ct = 0.1 Lfcm HO.
To determine C AV and transgulTchary gpressurs

l ?
gradient (P alveclar - P pleural, the AP for the luing; nusT

be KkKnown. Tc determine Cc , AV and <rznsmural pressure

W

gradient (P pleural - P amplent, «he AP for the chest wall;
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must be known. Te determine Ct' Av and the transthoracic
pressure gradient (P alveolar - P ambient, the AP for the
lung and chest wall together) must be known. In clinical
practice, only Ct is measured, which can be deone dynamical.y
or statically depending on whether a peak oOr rlateau
inspiratory pressure gradient (respectively) is used for the
Ty caiculation. During a positive or negatlve pressure
inspiration eof sufficient duration, the <transthoracic
pressure gradient first increases to peak wva.ue =and then
decreases TS a sScmewhtT  lower plateau value. The peak
transthoracic pressure value 1s due to pressure reguired <o

overcome  bcTh elastic and airway res.stance. The

transthoracic Dressure decreases cc a piateat value

fzllowing tre peak va.ue, cgcause, Wit —ize, zas
redistriputes fraox stTiff alwvesl: [which expant Shoy S.1INTLY
and therefore nave on.y a wvery shcert insc.ratsry gfericd
into more cconmpliant alvecll wh.orn excand z creat Zezl and
~herefore have a .gng Llmsplratory pericd . S:-ce tTne zZas
redistributes into ncore compliant alveol., _ess pressuire 1S
required to ccntain the same armount cf zas, and tThis
explains why the rcressure decreases. Irn practlcal terTs,

dynamic compliance .s the vclume charge d.v.:3d=d Cy tThe peak

inspiratory transthioracic pressure; static ccmpliance 1s the

velume change divided by the vlatsau inspiratcry
transthoracic pressure. Therefore, static Ct is usually
_ls_
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greater than dynaric Ceo since the former ca.culation uses a
smaller dencominator (lower pressure) than the latter

calculation (Benumcf, 18%0C).

As compliance depends nct only on the elasticity c<f =he
lung tissue but also cn the Initial vo_ume of The lung
before it is stretched. and as the compliance value Clanges
witrn lung wvo.ume (for instarce, a person with a small Lung

liance than someone with a rnigh
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-<sgue itse.? or wnhertner Lt is due T Zhange LT LNITIEL LWOE
Jolume v n~as feen prcopisea Tnat TLE sezTnc oI
g -miratimg tns effects c<©f a Charnge 1T .uWng c..me .S TC
deterpmire <he <specific comp.ol2rce  WhRIIn IECDrSSEnTs TRS
elastic pehaviour =f the respiratory 2rraratus, 202 1S wsed
to indicate trhe volume aT which tne  Conpliante Teasdrenent

was made. Compl:iance Teasurenent 1s  often made  at

n

functional residual capac.ty | FTRC ) and Thus

c oo 2T
specif.c ccmpliance = ‘F == ~
thus the units are Litre/ - E Oy _.tre TRT, the ncorma.s

e
value is 0.05 and the range .s 0.038 - C.072 Zvem HEC/L. FRC

(Kacmarek et al.., 1%79}.
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