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* Phuong phap khong xam lan dé thim do co hoc ho
hap

» Uu diém 16n nhat: khong can gang stc

- D2 duoc kiém dinh

1. Eur Respir J. 2003; 22: 1026-1041
H Rs 2. Am J. Respir Crit Care Med 2007;

2026 175: 1304-1345
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ERS TASK FORCE

The forced oscillation technique in clinical practice: methodology,
recommendations and future developments

E. Oostveen*, D. MacLeod”, H. Lorino”, R. Farré*, Z. Hantos$, K. Desager, F. Marchal**,
on behalf of the ERS Task Force on Respiratory Impedance Measurements

1. Eur Respir J. 2003; 22: 1026-1041
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American Thoracic Society Documents

An Official American Thoracic Society/European
Respiratory Society Statement: Pulmonary Function
Testing in Preschool Children

Nicole Beydon, Stephanie D. Davis, Enrico Lombardi, Julian L. Allen, Hubertus G. M. Arets, Paul Aurora,
Hans Bisgaard, G. Michael Davis, Francine M. Ducharme, Howard Eigen, Monika Gappa, Claude Gaultier,

Per M. Gustafsson, Graham L. Hall, Zoltan Hantos, Michael J. R. Healy, Marcus H. Jones, Bent Klug,

Karin C. Ledrup Carlsen, Sheila A. McKenzie, Francois Marchal, Oscar H. Mayer, Peter ). F. M. Merkus,
Mohy G. Morris, Ellie Oostveen, . Jane Pillow, Paul C. Seddon, Michael Silverman, Peter D. Sly, Janet Stocks,
Robert S. Tepper, Daphna Vilozni, and Nicola M. Wilson, on behalf of the American Thoracic Society/
European Respiratory- Society Working Group on Infant and Young Children Pulmonary Function Testing

THIS OFFICIAL STATEMENT OF THE AMERICAN THORAcCIC SocIeTy (ATS) AND THE EUROPEAN RESPIRATORY SOCIETY (ERS) was

APPROVED BY THE ATS BOARD OF DIRECTORS, SEPTEMBER 2006, AND THE ERS ExecuTivE COMMITTEE, DECEMBER 2006

1. AmJ. Respir Crit Care Med 2007;
175: 1304-1345




@ EUROPEAN RESPIRATORY journal searc

FLAGSHIP SCIENTIFIC JOURNAL OF ERS Advanced Search

Home Current issue ERJ Early View Authorsireviewers Alerts Podcasts Subscriptions
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Technical standards for respiratory oscillometry

Gregory G. King, Jason Bates, Kenneth | Berger, Peter Calverley, Pedro L. de Melo, Raffacle L. Dellaca, Ramaon Farré, Graham L. Hall, lulia loan, Charles G. Irvin, David W. Kaczka, David A. Kaminsky.
Hajime Kurosawa, Enrico Lombardi, Geoffrey N. Maksym, Francois Marchal, Beno W. Oppenheaimer, Shannon J. Simpson, Cindy Thamrin, Maarien van den Berge, Ellie Costveen

European Respiratory Journal 2020 55: 1900753, DOl 10.1153/13993003.00753-2019

King GG, European Respiratory Journal 2020;55: 1900753
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EUROPEAN RESPIRATORY review search

THE RESPIRATORY PROTFESSIONAL'S UPDATE
ON MEDICINE, SCIENCE AND SURGERY Advanced Search

Home Current issue Authors/reviewers Alerts Subscriptions
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Clinical significance and applications of oscillometry

David &, Kaminzky, Shannon J. Simpsen, Kenneth | Berger, Peter Calverley, Pedro L. de Mele, Ronald Dandurand. Raffagle L. Dellaca, Claude 5. Farah, Ramon Farré, Graham L. Hall, lulia lean, Charles G. Irvin,
David W. Kaczka. Gregory G. King, Hajime Kuresawa, Enrica Lombardi, Geoffrey M. Maksym, Francoiz Marchal, Ellie Costveen, Beno W. Cppenheimer, Paul D. Robinson. Maarten van den Berge, Cindy Thamrin

Kaminsky DA., European Respiratory Rev 2022; 31: 210208
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Lich str

Mayo Clinic |
Phong thi nghiém cua | '3
BS. Hyatt khong
nhirng ndm 1960
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HRS Céng bo dau tién: DuBois AB, Brody AW, Lewis DH, Burgess BF. Oscillation
2026 mechanics of lungs and chest in man. J Appl Physiol 1956; 8:587-594.




Ngay Nay
Vmax Impulse Oscillometry (I0S)




Dao dong xung ky (10S)

Pediatrics

Expand Your Testing Capabilities

102
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Lo1 ich cua dao dong xung ky

* Po tryc tiép strc can duong dan khi, twong duong phé than ky
» Lam dugc test dan hodc kich thich phé quan

e Két luan duoc nghén tac ngoai bién hoac trung uong

e Két luan vé hoi chirng han ché: chi rd & cas nang
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2. Co ché hoat dong

«;“‘ * Mot bo phan tao cac song dao
[ A dong vo1 nhicu tan s6 phong vao
/f duwong din khi (5-35Hz)
7 4 f\ * Su twong tac vo1 h¢ ho hép S€
' thay do1 tan s6 va ap luc cua cac

5 & 20 Hz SOng.

2026

I' == 2 . ,,h_l_‘__r,

\'9\-/ * B phan ghi nhan lai cac két qua
AN
&
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2. Co ché hoat dong

Impulse ggérator

Y-adapter

Terminating

resistance Pneumotach

Mouthpiece

AN
\\‘&

. l Zrs = Pg/V'g=R +jX
B& chuyén doi lwvu lveng

V'm=Vr&Vyg B6 chuyén dbi ap suat
F= AP/R Pm = Pr & Pg




3. Cac chi s6 do duoc

» Khang luc dudng dan khi (Resistance - R)
» Phan luc cua duong dan khi (Reactance - X)
- Tinh dan hoi (Compliance - Elastance - Capacitance - C)

- Tinh tro (Inertia, Inertance - I)

* Tong trd :
Z =R+ X’
C
t
HRS R = =
2026 4




4. Thao tac thuc hién test

» Chi can hit thd binh thudng qua 6ng ngdm

* Trong 30 — 60 giay ( thuong la 40 giay)

 Po duoc tir 2 tudi tré 1én

e V4i FOT lam tir 3 dén 5 lan, 1ay trung binh va chi s6 bién dong (CV).
e V&i IOS chi can thue hién 1 1an duy nhat dat chuan
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4. Thao tac thuc hien test
* Thuc hién test IOS

- Thuc hién & tu thé ngdi thang lung

- Hai tay dit 1én ma ( tranh phong ma)
- Thé binh thuong vao ong loc 40 gidy
- Thir thude din phé quan néu can
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5. Gia tr1 du doan

e (31a tr1 du doan:
- Chua c6 gia tr1 du doan cua nguoi Viet Nam
- Gia tr1 du doan cua Hong Kong
- G1a tr1 du doan hién dang dung:
. Do tudi 2 -3
. Do tuoi 3 - 10
. Do tudi 10 - 14
. Do tudi 14 — 80
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6. Mot sO gia tri quan trong

* Co5 : Coherence at 5 Hz . :KC/O;,« T_Aa;z-o gD
Co5 > 0,6 (10S) e
* C020 Coherence at 20 Hz S e
* C020 > 0,8 (I0S) ety el
]~ €020

05 e 5
» Coherence khong phai 1a chi s6 cus: st
anh su khong dong nhat cua phoi

» Coherence cang thap, su bién doi trong ting nhip thd cang
cao, bénh cang nang
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2026

y — A



6. Mot so gia tri quan trong

. R5: Total respiratory resistance [
(tong khang tro duong dan khi chu
yeu la ngoai bién 1

. R20: Proximal resistance (Khang
tré duong dan khi trung tAm)

. R5 bat thuong > 140% Pred

HRS
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Khang tro Resistance - R

« O ngwoi binh thuong
R khong phu thudc tan so

» Tac nghen dwo’ng dan Khi trung wong
R tdng & moi tan so

» Tac nghén dworng dan khi ngoai bién
RS tang, R20 binh thwong = ARS-R20> 35:
R tuy thuodc tan so: dau hiéu dién hinh cta tac nghén dwong
dan khi ngoai bién: dwdng dan khi nhé

HRS
2026
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Cac gia tri cua phan luc -Reactance X

 Reactance (X) = Inertance (l) + Capacitance (C)
Phan luc (X) = Tinh tro (1) + Tinh dan hoi (C)

X5 = phan anh Capacitance (C): tinh dan hoi, kha
nang gian nd clia dudng dan khiva phoi & ngoai
bién
Cac bénh ly gay xo phoi, cang phinh phoi lam X5
cang am, cang xau

 X20 =phan anh tinh Inertance (l), tinh tro cua
dudng dan khi lén

HRS
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6. Mot sO gia tr1 quan trong |
. X5; Distal Reactance (Phan luc cua cac thanh phan
pho1 6 5Hz)
— Puong dan khi nho

— Tinh dan ho1 cua nhu mo phoi va 1ong nguc
— Nhirng cau tric ngoai bién

. X5 bat thuong < X5 pred — 0,15 kPa/l/s

057 peeariusn)

Normal breathing

.Y} S————

054
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6. Mot sO gia tri quan trong

» Fres: Resonant frequency (giao diém cta X5 va
truc hoanh 0), binh thuong khoang 6-11 Hz

* AX: Reactance area SHz-Fres (Vung gi01 han boi
X5 va truc ngang, cang nho cang tot

Fres

HRS

2026




Fres = Resonant Frequency

 Panh dau su chuyén doi X tir vung frequencies thap von phan anh
Capacitance (C), sang vung frequencies cao phan anh Inertance

(1)
O diém hai luc Cvall bang nhau, reactance X =0 = Fres
S : T
Nén & Fres, Z=R +X’
* Fresbinhthuong=6-11Hz
* Fres cao hon &tré em, gidm theo tudi
Fres tdng & ca cac bénh ly gay nghén tac hay hanche

HRS
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A X5 = DX5

* A X5 = DX5 = Suw khac biét cua X5 trong mét hoi thé

» Do céc song tan so6 thap khéng thé dén phé nang khi dwdng
thd nho bi xep lai trong ky thd ra

- A X5 cang tang, bénh ly dwdng thé nhé = dwdng dan khi ngoai
bién, cau truc ngoai bién cang xau.
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Cacgiatricua A X5

A X5 = X5 thi tho ra — X5 thi hit vao
BT =< 0,07 KPa/L/S
Hen = 0,10 KPa/L/S
COPD > 0,21 KPa/L/S
A X5 tang rat rd trong COPD
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AX: Reactance area

» AX: Reactance area — Goldman triangle do bang
cmH20/L hay KPa/L

« AX phan anh suat dan ctia hé ho hap (Respiratory
Compliance) do dé noi lén d6 mad rong (Patency)
cua duong dan khi nho

* AX la chi s6 duy nhat phan anh sy thay d6i clia tac
nghén duong dan khi ngoai bién trong qua trinh
theo doi va lién hé chat véi R5 - R20

 AX binh thuwong < 0,33 Kpa/L

res
.o
1.0 el
o
2.0 s
3.0 ool P
o ® °
4.0 °
5.0 o
= — 6.0 f 1 } } |
0 15 20 25 30
Freq




7. Test gidn phé quan

= Test ddn phé quan
= Chuan bi bénh nhan
- Khong dung SABA trong vong 4 g10
- Khong dung LABA trong vong 8 gi0
- Khong hut thudc 14 trong vong 1 gio
* Phuong phap
- Sau khi d3 do xong trudc thir thude

- Liéu dung albuterol/salbutamol véi tong lidu 1a 400mcg,
c6 thé dung ipratropium bromide véi tong liéu 160meg

HRS - Thot gian cho > 10 phut
2026 - Dung MDI ¢06 spacer s€ hép thu duoc 10 -20%

I ; —



Mot so gia tri quan trong

. R5: Total respiratory resistance [
(tong khang tro duong dan khi chu |
yeu la ngoai bién 1

. R20: Proximal resistance (Khang
tré duong dan khi trung tAm)

. R5 bat thuong > 140% Pred
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Mot sO gia tri quan trong

. X5; Distal Reactance (Phan lyc cua cac thanh ph?m
pho1 6 5Hz)
— Puong dan khi nho

— Tinh dan ho1 cua nhu mo phoi va 1ong nguc
— Nhirng cau tric ngoai bién

. X5 bat thuong < X5 pred — 0,15 kPa/l/s

057 peeariusn)

Normal breathing

.Y} S————

054
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7. Test gidn phé quan

e Test dan phé quan: Pap tng test dan phé quan khi
1. R5 giam 25% hay
2. Fres giam 20% hay

3 . AX glém 40% o Figure 9. I0S reactance (X7s) tracing of a COPD patient 4
20 AX post weeks before and after inhaled corticosteroid therapy.
Y3 HA! SRV & %, Reactance area (4X) decreased from 3.0 to 1.3 kPa/L after
. | ﬁf..-"ﬁ treatment.
| 3
) ..’.' AX pre
3 g B

RS giam 20-40%

R10 giam 15-30%

AX giam 40-50%
HRS o 0 Hirss, 2011
2026 (Hirss, 2011)




Tiéu chuan test gian phé quan
ERS 2020

* R5 giam 40%
« X5 tang 50%
* AX giam 80%




7. Phan tich két qua I0S

10S - Report
Last Name: Identification: 8951
First Name:
Date of Birth: Age: 4 Years
Sex Height: 113em
Weight: 24kg
VisitID: 9932 Operator:  KTV.HIEU
Physician. =
Pred LLN Pre % Pre Post % Post & Change
CO58z a.8
CO20Hz 1.0
R5Hz 0.89 0.58 0.82 92.5 %
R20Hz 0.70 0.43 0.45 64.6 %
DR5R20 45.35
MRSR20 0.64
X5Hz -0.28 -0.43 -0.39 140.4 %
Fres. 16.36 y
Ax 2.82
DX5 0.05
Dstage 0
Re 0.15
Rp 0.90

istance Specifications X5 Pre - X5 Pred
{kPa/ (Us)} <0,15 0,15-0,29 0,30 - 0,44 0,45-0,59 >0,60

RS<140%pred | Bishthuimg (0) |  Nhe(f) | Trunginh(2) | Nimg(3) | Nimg(4)
140% < RS <200% Pred Nhe(1) Trung binh (2 ) Ning (3) Ning (4) Ning (4)
200% < RS <250% Pred | Trung binh (2) Ning (3) Ning (4) Ning (4) Ning (4)
250% < RS <300% Pred | Nng (3) Ning (4) Ning(4) | Nimg(4) | Ning(4)

| Rs>300%Pred Ning (4) Ning (4) Nang(4) | Nag(d) | Naog(4) |
: 25/08/2012 12

HRS ’
2026 » 108 ¢6 thir thude —




Gian do Z5 - Volume

15 EE - ond expiraicn
ME M) - paex. inspirasion '

MIQ\ El - cad inspiration

o) f ME - max. expiracion




Gian d6 Z5 — Volume: binh thuong
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Gian d6 Impedance

Gian do R Gian dd X

HRS
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Gian d6 Impedance

* Hinh cay ken Trumpet




PSR A
A / . N J !

& ‘:f"&‘:& Q‘.., <> . 'ASY
S AR T R BPaW§ s
CETE0AIT 80 A Tod i Tee s e

AT YN Y YR T 4

« ~J DL - ]
WIS ] .‘..‘.‘nh'—c;'t-i\":'—"\',".t\ «

Hen - Trudce tht thudce Hen - Sau thir thude

HRS
2026




Gian do Mead

Lung model suggested by Mead contains
7 elements (structural parameters) which
are named Rc.Rp.Lc. CL Cb. Cw

and Cm.

Clinical relevant structural parameters and

their reliability:
Rc Central Resistance > 80%
Rp Peripheral Resistance > 80%

(Ers Elastance of Lung & Thorax < 50%
Ers =Cl parallel to Cw)

Z=P/V
Cm{)

Le=Lu+Lw




Gian do Mead

. Rc: central airway
resistant

. Rp: Peripheral airway
resistant

. Cl: lung compliance

. Ers: Elasticity of
lung and thorax

Volume

Cac gia tr1 c6 y nghia lam sang

HRS
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(14 tr1 cua cac gian do

* Phan anh dung trong 80% truong hop

» Gian d6 Mead dung cho tré trén 7 tuoi

» Khong dung gian d6 nay dé dua ra cac quyét dinh diéu tri

« Moi tuong quan giita Rc va Rp 1a minh hoa, khong 14 gia tri tuyét doi

» Khong dung gian d6 Mead trong tac nghén dudng dan khi ngoai 16ng
nguc

HRS
2026



Gian do thé tich — Tong trd — Thoi gian
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