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Rychly kviz

* A: Oscilometriu pouzivam pravidelne
* B: Oscilometriu mam na pracovisku, avsak velmi ju
nepouzivam

* C: O oscilometrii som pocul/cital, ale v praxi som ju
este nevyuzil

* D: Oscilometriu nepoznam



Oscillation Mechanics of Lungs and Chest in Man'

ARTHUR B. DuBOIS, ALFRED W. BRODY,? DAVID H. LEWIS anp B.
FRANKLIN BURGESS, JR. From the Department of Physiology and Pharma-

cology, Graduate School of Medicine, University of Pennsylvania, Philadelphia,

Pennsylvania

 Vr. 1956 A.B. DuBois prvykrat opisal
mechanické vlastnosti dychacej sustavy
pocas pokojného dychania pri aplikacii
oscilujuceho tlaku s vysokou frekvenciou

* Vtom istom roku popisal aj celotelovu
pletyzmografiu
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Monofrekvencné metddy
Multifrekvencné metody
* Nahodné kmity
* Pseudonahodné kmity
* Impulzna oscilometria

_ TLC
.,...D::'.:'.'.Z'.'.:'.'.:Z'.I'.'.:ZZ:Z'.:Z'.:'.'.:'.::'.'.::'.Z'.'.:IZ:'.'.:Z::.':"J-V".,\/\,\N\/\J

s ¢ ............................................................ tidal breathing RV
Pm loudspeaker P .
— i s ' msp\ T Fourier
/[ W e;p eV analysis
e
/ Rl i MM‘ W-’w'v- i Pm
oscillator iﬁsp Wq‘w& impedance
+5 l Zrs resistance
impedanceo ................. ]n-p ase
(cmH20-1-1-5) - out-of-phase
2 Xrs frequency p\reactance
0 10 20 30 Xrs
frequency (Hz)
+ —
B Monofregquency
+ —
IIAVANRNAY | VANRVAWAVA
V U VU N VU

Pseudo-Random Noise

‘1n 0o 0.0
W E—

Impulse



Ako vznika zvukova vina?

Magnet




Definicia a mechanizmus

fungovania I0OS/FOT

R20

Patient’s Quiet Breathing

tremoFlo Oscillation

Measured Waveform

Respiratory Impedance:

Breathing
Resistance and Compliance

Pattern

Brian Lipworth, Airwave Oscillometry in the diagnosis and monitoring of
respiratory disease

Diagnosticka metdda pre neinvazivne meranie
mechaniky dychania, vyuzivajuca metdédu vynutenych
(forsirovanych) kmitov, ktora poskytuje rozsiahly opis
tlakovo-prietokovych ~ vztahov = pomocou  rozsahu
frekvencii medzi 4 a 32Hz. Generované impulzy sa
superpoluju na normalne pokojové dychanie a dostavaju
sa do dychacich ciest, pricom plati, ze viny s nizSou
frekvenciou (dlhsie) sa dostavaju hlbsie do dychacich
ciest.



Impedancia

R/X (emH,0-L1-s)
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Zakladne parametre I0S/FOT

Resistance (R)

= = = Reactance (X)

Odraza elasticku energiu

malych DC a plucneho tkaniva.
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Upravené podla Shi Y a kol.

Popis parametra

Rezistancia pri malej
frekvencii (5Hz)

Rezistancia pri strednej
frekvencii (19 Hz)

Frekvenéna zavislost
rezistancie

Nizko frekvencéna
reaktancia (5 Hz)

Resonanc¢na frekvencia (I
+C=0)

Plocha reaktancie (od X5
do fres)
(Goldmanov trojuholnik)

Klinicky vyznam

Odraza celkovu rezistenciu (odpor DC)

Odraza predovsetkym rezistenciu
konduktivnych dychacich ciest
(,velkych”)

Odraza heterogenitu a skraty
(Distribucia ventilacie a malé DC)

Odraza compliance (poddajnost) a
malé DC

Zvysuje sa pri postihnuti malych DC

Zvysuje sa pri postihnuti malych DC




Hodnotenie nalezov

Z skore
charakter a tvar krivky

< 1,65 - ,normalne” hodnoty
1,65-2,5 — mierna porucha
2,5-4 — stredne tazkda porucha
> 4 - tazkd porucha

BDT: R5-40% X5 + 50%
Ax -80%
BKT: nie je stanoveny, R5 + 50%?

0.4

0.3 —

0.2 —

Probability density

01 —

0.1%

Standard normal distribution

Mode
Median
Mean

34.1% 3410%

2% 20%

0.1%

< Scribbr

Stanojevic, S. et al, Eur Respir J 2022; 60: 2101499 [DOI: 10.1183/13993003.01499-.

No. of standard deviations from the mean



Priebeh vysetrenia

Oscilometria by mala predchadzat vySetreniam
vyzadujucim hlboky vydych

Dospeli 3x30 s, deti <12r 3x16 s

Dospeli CoV 10%, deti CoV 15%

Stanojevic, S. et al, Eur Respir J 2022; 60: 2101499 [DOI: 10.1183/13993003.01499-.



Vysvetlite pacientovi trvanie testu a pocet opakovani, ktoré pravdepodobne budu zaznamenané.

Popiste povahu vnemov generovanych kolisanim tlaku, napr. Ze budu citit jemné vibracia alebo trepotanie

v ustach a hrudniku pocas merania.
Moze byt potrebny cvicny test, najma u malych deti
Povzbudte pacienta, aby bol uvolneny a pokojne dychal.

Vysvetlite, ze pred samotnym spustenim oscilacie bude kratky Usek pozorovania dychania na naustku, ktoré ma

zabezpedit, aby dychanie bolo normalne a stabilné.

Spravna poloha hlavy: poziadajte subjekt, aby zaujal vzpriamenu polohu v sede s velmi miernou polohou

,brady hore”.

Poucte a ukazte, ako by sa zuby a pery mali drzat a udrziavat tesne okolo naustku. PoZiadajte pacienta, aby

drzal jazyk uvolneny a pod naustkom a neblokoval otvor.

Poucte a ukazte, ak je to potrebné, podopretie lic dlanou a prstami a dlazky usta s palcom umiestnenym pod

bradou. U deti musi oporu lic robit personal resp. rodic.

upravené podl'a King a kol.,2020






Normalna Spirometria sa
spirometria nedd zrealizovat
+ priznaky




Malé dychacie cesty

e od 8. generacie bronchov s
priemerom menej ako 2mm.

 4800-krat vacsiu plochu ako
velké dychacie cesty

* 90% celého objemu dychacich
ciest

MEF25-75, FEV3/FVC,
sRAW,|FOT/IOS,|SBNW,
TLC-TLCsb

HRCT, SPECT/PET,
FENO,
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Zena, 1975,
dyspnoe
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FEV1: 3,27L 93%
FVC 4,53L 102%
FEV1/FVC 72%
VC4,73L 102%
FEV/IVC 69%
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Muz 77 rokov, fajciar
St.p. rupture AAA, 3
tyzdne po op. zakroku
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Muz, 43 rokov, fajciar
Cervikalna myelopatia NS,
SCLC
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Muz, 1967, COVID-19
HRCT 98% postihnutie
pluc
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Muz, 36rokov, nefajciar
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Chcem vyludit Spirometria a
OVP body sa neda
zrealizovat
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VyuZitie I0S/FOT 1 A 1 H A/ A

2

* nizka naro¢nost vySetrenia

* menej Usilia a kooperacie

e jednoducha spolupraca u deti
a starsich pacientov

* ak je spirometria kontraindikovana

e zachyt vC€asnych stadii ochorenia
* sledovanie efektivity liecby
* sledovanie rizika exacerbacie

* monitoring ventilovanych pacientoy,
monitoring CPAP

https://www.freepik.com/vectors/school'>School vector created by pch.vector - www.freepik.com<



TABLE 2 Gaps in knowledge and future needs in defining the clinical applications of oscillometry

Area of need

What we think we know

Identified gaps/research questions

Harmonisation of

Harmonizacia a Standardizacia s
moZnostou porovnavat rozne
zariadenia

Normative values

Minimal clinically
important change

onchodilator response

Velké multicentrickeé studie na
multietnickych populaciach 0-99
,ako GLI”

Standardisation of
bronchial challenge
Esting protocol

Phenotyping in
obstructive diseases

Standardizacia bronchomotorickych
testov

Dal3i vyskum potencialu pri domdacom o
Home monitoring

V4

monitoringu, zachyte v€asnych stadii
plucnych ochoreni

Emerging clinical
applications

oscillometry devices [3]

Different metrics between commercial devices as measured
impedance is increased.

Multiple reference populations to determine “normal”, separate
for children and adults.

Short-term test variability over minute
repeatability v i

- althy people to understand variability
thanges through life.

Cut-offs for significant bronchodilator responses, expressed for
multiple indices in different ways, from individual studies in
healthy people.

Good discrimination between health and asthma.

Higher sensitivity than spirometry in terms of response and
identifying responders.

Higher sensitivity than spirometry in identifying individuals with
poor asthma control.

Good feasibility in younger age groups.

Variability across studies in terms of cut-offs.

Higher sensitivity than spirometry in terms of response and
identifying responders.

Correlations of specific indices with symptoms, imaging and
spirometry in terms of baseline measures, changes in
response to treatment and prediction of treatment response.

No data.

Potential marker of airway instability in asthma.

Sensitive detector of exacerbations in COPD, and utility as
guide for intervention in subset of COPD patients (those with
previous hospitalisation).

Potential role in identifying lung function deficits in preterm
children.

Limited utility demonstrated thus far in cystic fibrosis in

hildren, less data in adults.

Potential Tole in detecting early changes in smokers.

Potential utility in identifying pathological changes in obesity.

Potential in monitoring progression after environmental
exXposures,

Potential in diagnosis of vocal cord dysfunction.

Potential role in titrating level of respiratory support in sleep
and in COPD patients in the intensive care setting.

Potential in identifying clinical progression in lung and bone
marrow transplant patients, as well as interstitial lung
disease and neuromuscular disease.

Established standard testing procedures to compare
devices.

Encourage manufacturers to revise hardware and
firmware/software design.

Large, multicentre studies to determine multi-ethnic
population normal values across all ages,

alent to the Global Lung Function Initiative.

Correlations with clinical progression in disease
populations.

Minimally clinically important changes for each
oscillometry index, which likely vary with disease
and treatment.

Determine the most useful way to express
bronchodilator responses in the clinic.

Consistency of such responses within subjects over
time.

Further studies on clinical correlates of
bronchedilator responses, in both healthy and
disease populations across all ages.

Determine value added to hyperresponsiveness
measured by spirometry.

Determine standardised cut-offs for the range of
challenge agents.

Potential feasibility of shorter protocols.

Determine which indices provide the most clinically
relevant information by reporting comprehensive,
head-to-head comparison across the full range of
indices, within disease populations, including
patient-centred outcomes.

Explore the role of new indices, such as those
obtained from within-breath measurements.

Sensitivity analyses within disease populations for
oscillometry indices.

Comprehensive studies correlating oscillometry
measures with other phenotyping tools, such as
lung imaging and histology.

Determine correlations with known and emerging
biomarkers of disease, particularly in response to
treatment.

Assess degrees of deviation from normal in relation
to statistical variation and clinical outcomes.

Role in exacerbation detection and guide for
intervention in asthma.

Role in prediction of disease progression and
responses to treatment in asthma and COPD.

Utility in other diseases.

Larger clinical studies beyond proof of concept.

Potential for aerosol generation to stratify risk of
preventing spread of infection compared to
spirometry.

Kaminsky DA, Simpson SJ, Berger K, et al. Clinical significance and applications ofoscillometry. Eur Respir Rev 2022; 31: 210208 [DOI: 10.1183/16000617.0208-2021].



Informacia ohladom vykazovania

Naov |od vl

Vysetrenie rezidualneho 5767 400
objemu (oscilometricky). Vykon
mozZe vykondavat pneumoldg.

Vysetrenie odporu dychacich 5774 300
ciest oscilometricky. Vykon
vykonava pneumoldg.
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Zaver

* Sucastou komplexného funkéného vysetrenia
« Doplitia mozaiku a celkovy obraz o funkcii pltc
e Citlivejsia v malych dychacich cestach
* Takmer bez spoluprace (deti, seniori)

* Chybaju referencné rovnice
* Harmonizacia viacerych zariadeni
* Cenova dostupnost



Dakujem za pozornost
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