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ANAIINEYXTIKO XYXTHMA

8 Airways
* COPD
* Asthma
* Obstruction of
upper airway

C——s—>

7 Lung parenchyma
* Diffuse fibrosis
* Emphysema
* Pneumonia
* ARDS, etc.

Respiratory Medicine 3e, Gibson et al.
Elsevier Science Ltd

“-—— 5 Respiratory muscles

* Muscular dystrophies

3 Peripheral nerve
* Guillain-Barre

U 4 Motor end plate
* Myasthenia gravis
* Relaxant drugs

6 Bony thoracic cage
* Kyphoscoliosis
* Chest trauma

.“

| Cerebral
* Drugs
* CVA

* Injury
* | alveolar
hypoventilation

2 Spinal cord
* Poliomyelitis
* Transection, etc.




AOKIMAXZIEYX ANAIINEYXTIKHX AEITOYPI'TAX

O1 00KIUOGIEC AVOTVEVGTIKNG AELTOVPYLOC Evol TOL LECQL
LE TO OOl QVIYVEDOVTOL Ol OlUTUPOYEC AELTOVPYIOS TOVL
AVOTVELGTIKOV (AElTOVPYIKA ocOVOpoua) Kot PAcGEL otV
EPUNVEDOVTOL TOL GLUTTOUOTO TOL 060evolg ko TiBETON M

Ol yvVmoT).




ITOYPTIKA £YNAPOMA TOY ANATINEYXTIKOY

Ta Aettovpytkd GHVOPOUN TOV OVOTTVELGTIKOD ELVOL: O)
ATOPPOKTIKO TOVOPOLO TOV YOPOUKTNPICETOL KUPIWC OTd
GTEVOGT TOV AEPAYWYWV, [3) TO TEPI0PIOTIKO GVVOPOLO TTOV
YOPOKTNPILETON OTTO LEIMGT) TMV TVEVLOVIK®OV GTATIKOV OYK®OV
(TLC, FRC, RV) kot opeideton €ite 6€ auy®C TVELLOVIKA
altio 1T 6€ EEMTVEVUOVIKG 0UTiol (LTTOOVVAULKOV TUTTOV), KOl
V) UIKTO GOVOPOLLO TTOV YOPOKTNPICETUL A0 AALOTE AAAOD
BaOuov cuviTapEn TV OVO TPONYOLUEV®OV GLVOPOLIMV.

A, DYZIONOINKH B. ANO®PPAKTIKH N NEPIOPIELTIKH
NOZOX NOZOZ

— e
FEV
FVC

ll -.e(‘:’

%

FEV = 4.0
FVC = 5.0
% = 80




IH®c Pondovv o1 Ae1ToVPYIKES OOKINOGLES;
O petpnoeic kabopilovv Tov

TUTTO TNG AELTOVPYIKNG OL0TUPAYNS (AELTOVPYIKE GUVOPOU(.)
KOl GE GUVOVUGUO UE TO
\
LGTOPLKO KOl T1 QUOIKN £EETUGT] 001YOVV
6T GMOTN

\
ATATNQIH




Agrtovpyikog EAdeyyoc Povtivag

Am Xmpopstpnon ko Kopmvoin Ponc-Oykov
poO kol petd Bpoyyooranctoin (PEF, FEVC, FEV;,
MMEF)

2ToTIKOL 0YKOl Kol XopnTikotnteg (TLC, FRC,
RV)

Avayoutikn Ikavotng Kot E101kog Xvvtelesti)C
Awayveems (DLCO 1 TLCO, KCO)

YrotikéS Iéoerc 610 Xtopa (Pimax, Pemax)
Aépro Alpatog (PaO2, PaCO2, pH), O&vpuetpia




Evociéeic Aettovpyikov EA&yyov Tov
AVOUTTVEVGTIKOD

e AL0YVOGTIKOL AOYOL

* YVUTTOUATO,

« IIpocolopiondg éxtaong 1 fapdnrog vocov
* Aviyvevon AcBevov Yyniov Kivoovov (Ilpogyyeipntikn extipnon)

 Extiunon Avomnpioc/Ikavotntog

e IlopakorovOnon AcOevarv

* Amdvinon otV Oepamneia

* Tlopeia vocov
* To&wn Eniopaon @apudkmv 1 dAlov Toikwv Ovciov




AvTevoElELLC

2AETIKEC AVTEVOEICELS

ANy Bpoyy0o106TOANG
IIpdopatn Ioyeviig Aolumén

Kénvicua 1 Boapd yeoua
ATTOAMTEC AVTEVOEICELC

2oBapn Nocog (IIpocpato Euppayua, ITvevpovikn
EupBoin, I'vooto Eykepoiikd Avedpovoua




OPIXMOX XITITPOMETPHXHX

Spiro=Ilvéw, Respiro=Avarnvew,
1846, Spirometry, Spirometer

XINMPOMETPHXH:

AloouKooio LETPNoNC TNG ZMTIKNG
XoPNTIKOTNTOS KOl TOV VTOOLUPEGEWDV

me

I



O John Hutchinson, to 1846,
MOPOVGLOGE Oyl HOVOV TNV TPOTY
CTLPOUETPIKN] GVOKEVY, OALG TEPLEYPUYE
NE TOAAEC AETTTOUEPELES TNV OLUOIKOOL(
ueTpnons ™s Bpooémg Exkmveouévng
ZoOTiKNSE XOPNTIKOTNTOS







ON THE

CAPACITY OF THE LUNGS,

AND ON THE

RESPIRATORY FUNCTIONS,

WITIt A VIEW OF ESTABLISIIING A PRECISE AND EASY METHOD
OF DETECTING DISEASE BY THE SPIROMETER.

By JOIIN HUTCHINSON, SurGEON.

Communicateo sy GEORGE CURSHAM, M.D.,
ONE OF THE SECRETARIES OF TIIE SOCIETY.
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Diagnasm 28,
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EONIKO KAI KAINNOAIEZETPIAKO
NANEIHIZETHMIO AOGHNON
IINEYMONOAOUIKH KAINIKH

MEYSYNTHL : AN KAGTFIA 4. OPeANIZ0Y
EPT/PIO ARITOYPTIKOY EAEINXOY ANANINOHI
EY@YNO ANATIA KASHI'HNTHI N KOYAQYPHL

AFI®. 1T

EAEI'XOI ANATINEYITIKHI

NOZOKOMEIO NOZHMATON GOPAKOL AGHNON

AEQ®. MEZOI'EIQN 152, 11527, AGHNA
T 77 78 611, sowe. 1454

AGHNA

AEITOYPI'IAXZ

ETOIXEIA EEETAZOMENOY

ELHIOINY MO HAIKIA
ONOMA YO
PY Al OYAH BAPOL
KAIINILTHX NAI OXI| PY BP mmh t
AOKIMAZIEX ®.1 l nro %®.T I META l METABOAH ¢4
FVC 3o
| : ]
FEVI 4o I
| ]
FEV1 / FV( \
| !
FEF 25.75 (Lyyps?S)
FEF 75% (Lar/SEC)
FEF 50% (Lars/S)
rEs [ —_
4 + -
FET (SE( !
i« Larws) i
FR« (Laves) '
RN (Lgrrs)
RV / TLC %
DicosSH
Kco ‘
! ‘

Lupnspdopura - Mupargphans




AIOPOQXH XE BTPS

v O aépog mov ekmvEETOL
LEGO GTO GTPOUETPO,
YUYPULVETOU, LE GLVETELN

GOLLP®VO. LLE TO VOLLO TOV SPIROMETER
Charle to aépio va (ATPS)
GLGTEALETON KOL O1 ’

VOPATUOL VO
GUUTLKVOVOVTOL LLE :
OTOTEAEC O, VO LELOVETOL R o 18

0 OYKOG TOU EKTVEOUEVOL i 207 Colsius

PHO =47 mmHg PHO =18 mmHg

agpa. I'ia avtod yivovtal
Ol VOLYKOUEC O10pOMGELC.
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Airflow

Pressure ports

Heating coil =
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Figure 1.6. A shows the water-sealed Stead-Wells spirometer as a unit (photo-
graph by Barry Silverstein) and B shows how the air moves into and out of the spi-
rometer bell and keeps from escaping.




Maximal inspiratory lavel

Resting inspiratory level = ===

Resting exﬁiratory‘ level ==

Maximal expiratory leve!

Figure 2.1. Lung volume compartments and subdivisions based on a volume-time
spirogram. The four “volumes” are shaded and consist of IRV, TV, ERV, and RV. The
“capacities” cansist of two or more “volumes." {Modified from Forster RE, DuBois
AB, Briscoe WA, Fisher AB, The lung: physiologic basis of pulmonary function tests.
3rd ed. Chicago: Year Book Medical Pubiishers, 1986.)




Spirometry;
Lung Volumes and Subdivisions

H xwpnmikotng civar aBpoigpa oOoykwv. O 0e Oykog Oev
utTodIaIPEITAI. ZTATIKOI OYKOI KOAOUVTQI, g€ QvTiBeon HPE TOUC
OUVAMIKOUC OYKOUG OIOTI N HYETPNAN TOUG VIVETAI O€ OTATIKEG
guUVONKeG, NTol OV UTTAPXEl PON AEPQ.



TEXNIKEX METPHXHX THX AEITOYPI'IKHX
YIIOAEIIIOMENHYXE XQPHTIKOTHTAX (FRC)

1) ITAnBvopoypopio cOUATOG
2) ExmAvon Almtov
3) Apaiwon HAiov



IIAnBvopoypdpog copatog; Body-Box




OAIKH ITAYOHXMOI' PA®IA XOMATOX
Du Bois et al J Clin Invest 1956:; 35: 322-326

T2 mouth pes.

Qv\w\n ‘ r

THORACIC GAS VOLUME

BOYLE'S LAW PV » PV

box pressua

-

—J

Pressure box

/__\ F1G. 5.—MEASUREMENT OF THORACIC GAS VOLUME:
Figure 2.6. Pressure body plethysmograph (nstam volume).-The nose-clipped Booy PLETHYSMOGRAPH TECHNIQUE

patient attaches to the mouthpiece and breathes gh a shutter/pneumotach ap-
paratus. The shutter (S) is ppeniforitidal.breathing:and:for.measurements;of;airways:
tesistanceland closed for measurements of thoracic gas volume. When the shutter is
closed, mouth pressure is measured by a transducer (T2). The pneumotach (P)
measures flow via transducer (T1), and in modern body plethysmographs the flow
signal is electronically integrated to obtain volume. The body plethysmograph (or
body box) pressure is measured by a transducer (T3). The signals from the three
transducers are usually processed by computer. Excess body box pressure from
temperature changes caused by the patient sitting in the closed “box" is vented
through a valve (V). ;




BOYLE’S LOW

PV=PV’ THORACIC GAS  VOLUME

BOYLE'S LAW

P=P+AP V’=V+AV

PV=(P+AP)(V+AV)
PV=PV+ PAV+ APV+ APAV
PV=PV+ PAV+ APV

W RS LT ST Bl S 1 TN TR 45 8O
J

0= PAV+ APV
APV=- PAV g
V= - PAV/AP

F1G. 5.—MEASUREMENT OF THORACIC GAS VOLUME:
Bopy PLETHYSMOGRAPH TECHNIQUE

P=xvyeA10w| mieon
AP=petafoAir g mieong Katd TG
TOYELEC EIGTTVEVOTIKEG KIVIGELS
V=TGV otmv FRC
AV=petafolég OYKOL 6TO EMIMEDO TNG
FRC.



TEXNIKH EKIIAYXHYX TOY AZQTOY

Figure 2.11. The early modern apen-circuit nitrogen washout ciccutt for determina-
tion of functional residual capacity. The patient breathes through a one-way valve, 10
which is connected a vacuum bottle (A) for collecting the alveolar sample. The insper-
atory side is connected to a 100% axygen reservoir, and the expiratory side is con-
nected 1o a large waler-sealed spirometer (T). This spirometer, which is also known
as a "Tissot” (pronounced tee-so), is usually 100 to 200 Mers—enough capability to
collect the expired air during 7 minutes of quiet breathing.

50 |
40

30 -

20 -

10

B o

Time

Figure 2.12. A, Atypical tracing of a nitrogen washout test using nitrogen analyzer
B, When leaks occur (e.g., the patient does not keep his/her lips sealed tightly) room
air enters the circuit and the concentration of nitrogen retums to approximately 78%.




100% O,
0% N,

Inspired O, Patient Expired gas

Initial volume of N in patient = 0.8 (V)
Vx=FRC
Final volume of N2 in expired bag = 0.035 (Vs)
Ve = volume of bag =0.035 (100)
There is no loss of N, from system
so initial N, volume = final N, volume
0.8(Vx) = (0.035){100)
Vx=437L=FRC

FIG. 3-4. Nitrogen washout method of measuring the functional
residual capacity (FRC). The initial volume of nitrogen (N,) in the
lungs at FRC equals 80% N, x FRC volume. The N, volume of the
inhaled oxygen is zero. The volume of N, washed out of the lung is
computed as shown, and the FRC, or VX, is obtained by solving the
mass balance equation, 0.8 (Vx) = 0.035 (VB).




TEXNIKH APAIQYHY TOY HAIOY

£ N jeene Meneely & Kaltrieder J Clin Inves
D TR
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\ OvKOC @ Vs C
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|

Lung Pleurai cavity

|

Chest wall Muscle

Reseaction {lobectomy, pneumonectomy) Effusion
Atelectasis Enlarged heart
Stiff lung — eq, fibrosis Tumor

CHF - engorged vessels, edema

Thickened pleura

Tumaor

Airway obstruction —asthma, chronic bronchitis
Emphysema

Scleroderma  Neuromuscular disease
Ascites Oid polio

Pregnancy Paralyzed diaphragm
Obesity

Kyphoscoliosis

Splinting due 10 pain

FIG. 2-3.  Various conditions that can restrict the forced vital capacity. CHF,
congestive heart failure.




Hopoin v avoperopTntn osia TS

Bpaoémg Exnveonévng Z.oOTIKG
X@OPNTIKOTNTOG

OEV NTAV OVVUTOV VU AVIYVEVGEL TNV
GLYVOTEPT AELTOVPYIKN OLATUPUYN

GEPLOUOV, TNV OTOPPUKTIKY] GUVOPOUT],
MOV ELVUL YOUPOUKTNPLGTIKO YVOPIGUO TNS
Xpovwog Aro@poktikng Ilvevpovoma0sioc.




27 Décembre 1947

AIR CIRCULANT ET AIR CAPTIF
DANS L’EXPLORATION
DE LA FONCTION VENTILATRICE
PULMONAIRE

PAR

Robert TIFFENEAU et PINELLI
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H aviyvevon TS 6TEVOONS TOV GEPUYOYAOV KATEGT OVVOTI
to 1947, étav ov Tiffeneau kon Pinelli wpéteivay v pétpnon tov
nopouETpoOV: o) 7Tov Buwiwg Exkmveopévov Oykov ot0 lo
OEVTEPOLENTTO KoL
B) Tov Loyo FEV,/FVC, %.



KAMNYAH POHE-OMKOY PRED_PRE__POST

KAMIYAH OrKOY-XPONOY

O Hyatt, to 1958, mapovcioce v peyiotn
KOUTTOAN (Maximum Expiratory Flow
Volume; MEFV) ¢ &vollokTikny £€KQpPooTn TNG
OTIPOUETPIKNG KOUTOANG (FVC-t)




FEF g 2.12L

FEF 25.75

0

Volume (liters from TLC)
3
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Expiration Inspiration Expiration Inspiration

Ptr > Patm =+ Patm > Pyr

l

/\0/\

=

FIG. 2-8. Model explaining the pathophysiology of the variable lesion of the
major airway. Ptr is the lateral, intratracheal airway pressure. Ppl is the pressure in
the pleural cavity that acts on the intrathoracic trachea. Patm is the atmospheric
pressure acting on the extrathoracic trachea. Left: Variable extrathoracic. Right:
Variable intrathoracic.




Extéleon FVC ooknooiog
"EAgyy0¢ apTIOTNTOS TOV GTIPONETPOV, OEpprOKpaGia dONATIOV
E&nynon ¢ ooxipaciog
Ipoctownaciao eetalopévon
EpoOTNoeis 6yeTIKES HE KATTVIGND, TPOGOOTI] VOO 0T, (PO QUPUAK®YV,
K.A.7T., mOavES avTEVOEIEEIS
ITAVowpno yerpov
Exmaidocvon kot erideln g doKipaoiog otov e£eTalOpnevo
Ymwot 0¢on e€etalopevov
A0pOmon ¢ 0Eonc ne aviymon KeQaing
Xpfon pvomicoTpov
Méyrotn kon Tayeia evtomvon pe mtovia <1s otnv TLC ané FRC
TomoB<tnon emoTopniov (avoryTO KOKAMU®)
Extéleon ookipaciog
Méyiotn eKknvon opuéoms HOMGS Ta YA €ivol KAEIGUEVO UE EMTIGTOULO
(6 <65)
Ol evotvon): H gromtvon mpémer va etval ypnyopn Kot pnEyiot
Enravainyn tov oonyuev, av kpllel aropaitnto
Enavainyn tm¢g ookipoocios, TOvAdyloTtov 3 @QOpPéES, OEv TPEmeL va
ntovvrtol TEPLocoTEPES 0O 8
"EAeyY0¢ TG EMOVAANWYINOTNTOS TS OOKINAGLOG




1. AnodexTé Impoypaonua

1.0

0.0
0.0 20 4.0 6.0 8.0 10.0

Times (s)

Eixéva 1a. AnoSeKTO PEYIOTO EXMIVEUOTIKG OTIpOYpG@NUA
(kaurtiAn Syxou - xpbévou)

1.0 2.0 3.0 4.0 5.0
Volume (L)

Eixéva 16. Anodektd péyioro eKkmveuoTIKG ompoypdenua
(kauruAn porig - pori¢ dyxou)




X
MéeéyioTo I < AlopBupévog Oykog
ElomveuoTikd i _ - d
A ] d - 2 seconds
Enfneap xpbvoc undtv o
avadpopog ibpBwan



Volume (L)

6.0}
5.0
4.0

3.0

20

1.0

2. Avanapay@yiun Aokipacia
(3 amodekTéqg peTpriocig)

Reproducible Test
3 Acceptable Maneuvers

Curve FVC (%) FEV (%)
#1534 (0%) 3.30 (0%)
#2 533(0%) 3.28 (0%)
#3  530(0%) 3.29 (0%)

PO S TR TR NN NN N 1

"2 4 6 8 10 12 14 16 18 20

Time (s)

Eixéva 2a. Tpeig avanapay@yye QriodEKTEG OTUPOUETPI-
OEI¢ OYKOU - Xpovou ané Tov i8lo acbevii (% dlapopd and

mV UEYaAUTEPN Tipr)

Flow (L/s)

12.0f
10.0f Reproducible Test
3 Acceptable Maneuvers
8.0
6.0
4.0
2.0
0°0 ] 1 1 1 ] | |
0 1 2 3 4 5 6
Volume (L)

Eixéva 26. Tpeig avanapaywyiueg anodexTéc OTUPOUETPI)-
OEIG poriG - OyKou ané Tov idio aobevii (% dlapopd and my

HEyaAUTepn Tiur)




3. Mn avanapay@yipn Aokipaocia
(3 un amodexTéQ perpiiosiq)

Non-Reproducible Test
3 Acceptable Maneuvers

Curve FVC (%)  FEVI (%)
#1 370( 0%) 305( 0%)
#2 3.33(10.0%) 2.68 (12.1%)
#3 3.07 (17.0%) 2.54 (16.7%)

2.0 4.0 6.0 8.0
Time (s)

Eixéva 3a. Tpelg un avanapayiyyec OTNPOUETPTIOELS OyKOU
- Xpdvou ano tov (5to aoBevr) (% Sapopd and mv ueyaAure-

pn )

Non-Reproducible Test
3 Acceptable Maneuvers

Flow (Lis)

1.0 20 3.0 4.0 5.0
Volume (L)

Eixéva 36. Tpei§ un avanapaywyeg OTTPOUETPIIOELS POTIC -
Oyxou ano Tov (510 aobevry (% Sagopd andé my UEYaAUTEDN

)




Volume (L)

4.0
Time (s)

Eixéva 4a. Zrupoypaonua dyxou - xpévou pe Brixa mou ouy-
Baivet kata To 10 SeuTEPOAENTO NG EXTIVOIIC.

3.0 4.0 5.0 6.0
Volume (L)

Eixéva 46. Zrupoypapnua porig - dykou e Brixa nou ouypai-
VEI Katd 1o 10 SEUTEPOAENTO NG EKTIVONC.




6. KAgioo Tng yYAwTTiSog

Volume (L)

4.0
Time (s)

Eixéva 6a. Mn anodexté ompoypaenua dykou - xpovou o-
@eropevo mbavév oro KAgioyo e yAwTTIdOC.

Glottis Closure

1.0 20 3.0
Volume (L)

Eixéva 66. Mn anodexté oripoypdpnua dykou - xpévou o-
peropevo mbavov oto kAgiowo me yAwrTidoc.




5. MeraBaAépevn Mpoomadeia -

Mpwipog TeppaTiopds
10.0f
a
5.0f 8.0F ,
Variable effort
40k Variable Effort % eol . Torminaton
Early Termination 2
= 30} ug. 4.0}
@
&
S 20 2.0
1.0r 0.0 T T T T T
0.0 1.0 2.0 3.0 4.0 5.0
0.0 v T v . v — Volume (L)
0.0 2.0 4.0 6.0
Time (s) Eixéva 56. Mn anodexté ompoypdapnua éyxou - xpévou o-
@eOpevo o€ petafarAduevn npoondbeia kard my SiGpkela
Eixéva 5a. Mn anodekté oripoypdenua éykou - xpdvou o- | TS EXTIVOIC Kal TIOMIO TEQUATIOUS TIC.

@eropevo oe petaBaAAduevn npoonabeia kard mv Sidpkela
MG EKTIVONG Kal MPWILO TEPUATIOUO TT)G.




7. Aiaguyn aépa

a
b
5.0 r— 9.5k
5 Leak (50 ml/s)
4.0 7.5k Leak (50 mi/s)
=F, —
5 30r i 55
E =
S o
> 20 e 35
1.0k 1.5}
0.5
0.0 - r v Y T ¥ T ¥ T v T Y T
0.0 20 40 6.0 80 0.0 1.0 2.0 3.0 4.0 5.0
Time (s) Volume (L)

Exéva 7a0. Mn anodextd ompoypdenua 6yxou - xpbvou Ad- Eixéva 78. Mn anodexté ompoypdpnua poric - 6yxou Adyw
dlaQuyTS agpog kara my Blau) exrvor.

Yw Stapuyric agpog kard my Blam exmvor.




8. Apyn évapEn

5 . ' 10
4 8
P )
% 3 Q, 6
= z
o 2 B2 4
S / T / \|
1 2 / \\
0 0 \
0 2 4 o 8 10 0 1 2 3 4 5
Time (sec) Volume (L)

Eixéva 8. M anodexté armpoypdenua Adyw apyric Kat ooraxtuaic évap€ng. Mpooére myv anoatpayyuAouévn HoppoAoyia
me apis poris (PEF) xat rov 6yko mou aviotoixel (et o 25% me FVC) omy xaunuAn pohc - dyxou.




NMivakag 2. Iiykpion Twv GMIPOUETPIKWY TTRPOOTABEIWV

Adoxiuacia MpoondBeia T MpoondBeia 2 MpoondBeia 3 KaAurepi

npoandPeia

FvC 5.20 5.3 5.35% 535
FEV1.0 - 4.41% 4.35 4.36* 4.41
FEV1o/FVC 85 82 82 82

FEF2s% —7s% 3.87 392 3.94 3.94

Vmax 50 3.99 3.95 3.41 3.41

Vimax 25 1.97 1.95 1.89 1.89

PEFR 8.39 9.44 9.89 9.89

* Autéc of TipEC efval To «kAEISin OTNV EMACYI] TWV *KAAUTEPWY» AMOTEASGUATWY.
{An6 Tov Ruppel G, 1991)




Xpovo-gEaptnon S ZoOTIKNS XOPNTIKOTNTOS

H pérpnong g Buwiog Exnveousvng ZotTikng
XOPNTIKOTNTOES 1] GAAMOS GTIPOUETPN G ELVOL UTTO TIS TALOV
KOAQ HEAETNUEVES OOKIUAGLES KU EKTETUUEVES 00N YLES EYOVV
000¢l amo v Apugpikavikn (ATS), tnv Bpetavikn (BTS), 660
kot v Evponaikn Etapio IIveopovoroyiog (ERS). Xe avtéc
TIS 00MYIES ONMG N ELGTVEVGTIKI TPOSTaOELN TOV TTPONYELTON
¢ Blomc Exmtvong ogv £xel Tomomom0et. Xty npdacn, avtiy N
ELOTTVEVGTIKN TPOGTAOELN OLEVEPYELTON NE:
o) , KOIL

P)

Opag, n xpoviki orwopopn g
ELOTTVEVOTIKNG TPOOTAOELNS £XEL UELOGNUELOTT] EMLOPUGT] OTIS
Tipég TS ayuig pong (PEF), g FEV, kan 0Ang g
EKTTVEVOTIKIG KOUTOANS pons-oykov (MEFV curve) toc0 o€
(PULGLOAOYIK( (TOUO, TEPLOPLOTIKI] OLOTUPUYY) OEPLGUOV, AALD
KVPLOG 6€ ao0svelS He YPOvio aTO@PUKTIKI] TVEVHOVOTAOEL(.
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Flow rate
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H ypovikn owopoun ¢ pons (avm) kKol TOVL OYKOVL
(kdT®) KOTa TNV O1dpKeLo 2 omponeTpiocoyv (A & b) andé Tov
1010 aolevi) ne Xpovio Amo@poktikny IlvevpovomaBeia. Xnv
npoonmafcio a ™S Plomg EKAVONS TPONYELTOL TOYELD NEYLGTN
EIGTTVON] YOPIS TOVAN, £V otV mpoomdOeww b mponyeiton
Bpoocio peyioTn €167TVO1 NE EIGTVEVGTIKN TOVAQ TEPITOL S-6 S.




Vital capacity %

IHapovoralovtar oL
UEYIOTES KOUTOAES PONS-0OYKOV
UETPNUEVES KOTO TNV OLIPKELN
TV tpoonadeimv a kou b. Eivon
EUPOVIIE 1N OlQPOpPa  OTIS
OTIYMWUIES POES OE 0AOVG TOVLG
TVELUOVIKOVS Oykovs. To aitwa
TOV @UIVOREVOL CUVTOV OLVATOV
VO, ELVOL TOALA, QOIVETOL ONMS OTL
TO KUPLOTEPO E€lvarl M ovénuévn
ELOOTIKI] TIESY]  EMUVOAPOPAS
(Pel,L) xatd v mpoomdOdeia a gv
coyécn pe tnv mApoonddeio b, n
OTTOL0, ELVUL OTOTEAEGUA TG LVO-
EMUGTIKNIG OGUUTEPLPOPAS TOV
TVEVHOVIKOV LGTOV.




Ov avamvevoTIKES 00KIUAGIES OMOTELOVY TO LGYVPOTEPO EPYALELOD
OV OLMOLTOVUE YO TNV OLAYVOGT] TOALMV AVUTVEVGTIKOV VOGS LATOV.
Onmg oev vogite va TEOEL N 10 YVOON TS VTEPTACTS YOPLS VO
neTpnoel n apTNPLOKI TIEGT, OEV ELVUL OVVUTOV VU OLIYVOGEL KUVELS
XAIL AXOMA, IIEPIOPIXTIKO XYNAPOMO, AAYNAMIA
ANAIINEYXTIKQN MYQN Kot 1oAAG a0 VOGTLOTO KO
OLOTUPOYES YOPLS TIS AvaTveEDSTIKES ookiuoocics H mapakorovOnon
NS PUOIKNG TOPELOS TOV AVUTVEVGTIKOV VOGNUATOV KOl 1
OVTOTOKPLGY] 6T 0EPUmELD ATALITOVY TNV OLEVEPYELD. TOV
AEITOVPYIKOY oKuaciy. MeTa AMmNg O1moTOVE 0TL OAX QVTA
£yovv EeYaoTEL TO TEAELTULA YPOVLCL.

Peter T Macklem
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