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Impulse oscillometry (I0S)
Forced oscillation technique (FOT)
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Dao dong xung ky (10S)

Pediatrics Geriatrics

Expand Your Testing Capabilities

Bong khi

Khé thé nang
2 Cap clru 1 02
Thé may
OSA
Mém khi phé quan...




Lol ich cua dao dong xung ky

» Po tryc tiép strc can dwdng dan khi,
twong dwong phé than ky

« Lam dwoc test dan hodc kich thich phé
quan

« Két ludn dwoc nghén tac ngoai bién hoac
trung wong

« Két luan vé hdi chirng han ché: chird & ca
nang
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2. Co’ ché hoat dong

MGt bo phan tao cac
song dao dong voi
nhiéu tan s6 phong vao

fw dworng dan khi (5-

35Hz)

e Su twong tac voi hé ho
hap sé thay déi tan sé
va ap lwc cua cac soéng.

\Spﬁ__?// + Bo phan ghi nhan la
W

cac két qua

5& 20 Hz

11



2. Co’ ché hoat dong

I]~. Impulse gernerator

Y-adapter

Terminating

resistance Pneumotach

Mouthpiece

. Zrs = Pg/V'g=R +jX
B6 chuyén doi lwu lwong

Vm=Vr&Vg Bo6 chuyén dbi ap suét
F= AP/R Pm = Pr & Pg 12



3. Cac chi so6 do dwoc

» Khang lwc dwong dan khi (Resistance - R)
» Phan lwc cia dwdng dan khi (Reactance -
X)
- Tinh dan hoéi (Compliance - Elastance
- Capacitance - C)
- Tinh tro (Inertia, Inertance - 1)

e TONG tré : PN




4. Thao tac thwc hién test

» Chi can hit th& binh thwdng qua ong
ngam

» Trong 16 giay (tré em < 12 tudi), 30 giay
(nguwol lon)

« Do dwoc tir 2 tudi tré 1én

 Khuyén céo do it nhat 3 Ian chap nhan
dwoc va lap lai dwoc
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4. Thao tac thwc hién test

 Thuwc hién test IOS
- Thwe hién & tw thé ngodi thang lwng
- Hai tay dat 1én ma (trdnh phong ma)
- Thé binh thwéng vao 6ng ngadm
- Thir thudc dan phé quan néu can




5. Gia tri dw doan

e Gia tri dw doan:
- Chuwa c6 gia tri dw doan cua nguoi Viét Nam
- Gia tri dw doan cua Hong Kong
- Gia tri dw doan hién dang dung:
. Do tudi 2 - 3
. D6 tudi 3 - 10
. D6 tudi 10 — 14
. D6 tudi 14 — 80
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6. Mot so gia tri quan trong

Viét
tat

Tiéng Anh

Coherence

Resistance of
respiratory system

Reactance of
respiratory system

Impedance
Resonant Frequency

Reactance area

Tiéng Viét

Khang luwc hé ho hap

Phan luc hé hd hap

Téng trd

Tan s6 cong huéng

Dién tich phan lyc

Chi so st
dung
Co5, Co20

R5, R20, R5-
R20
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AX
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6. Mot so gia tri quan trong

Cob5 : Coherence at 5 Hz .
Co5 20,6 (10S)
Co020 Coherence at 20 Hz
Co20 = 0,8 (I0S)

Coherence khong phai la chi s6 cda chat lwgng
ma phan anh suw khéng dong nhat cia phdi
Coherence cang thap, sw bién déi trong tirng
nhip thé cang cao, bénh cang nang
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6. Mot so gia tri quan trong

« Rb5: Total respiratory
resistance (tbng khang tr&
dwdng dan khi cha yéu 1a
ngoai bién

* R20: Proximal resistance
(Khang tré dwdng dan khi
trung tam)

 R5 bat thwdng > 150% Pred

19



Khang tr& Resistance - R

» O nguoi binh thwong
R khong phu thudc tan so6

 Tac nghén dwc“)’ng qén kKhi trung wong
R tang & moi tan s6

 Tac nghén dworng dan khi ngoai bién
RS tang, R20 binh thwong = AR5-R20 > 35:
R tuy thudc tan sb: dau hiéu dién hinh cua tac
nghén dwdng dan khi ngoai bién: dwérng dan khi
nho
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Cac gia tri cua phan lwc -
Reactance X

* Reactance (X) = Inertance (I) +
Capacitance (C)
Phan Iwc (X) = Tinh tro (1) + Tinh
dan hoi (C)
X5 = phan anh Capacitance (C):
tinh dan hoi, kha nang gian né cla
dwdng dan khi va phdi & ngoai
bién
Céac bénh Iy gay xo phdi, cang
phinh phéi lam X5 cang am, cang
Xau oy

Frequency (Hz)
« X20 = phan anh tinh Inertance (1),
tinh tro cua dwdng dan khi I&n

Resistance Rrs
= = = = Reactance Xrs

Rrs 20

—~
-
@
©
a
<
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4
>
o
=
S
w
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O A O N KE O R N W A~ O
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6. Mot so gia tri quan trong

« X5: Distal Reactance (Phan lwc cua cac
thanh phan phodi & 5Hz)
— Puwong dan khi nhé
— Tinh dan héi ctia nhu mé phdi va I6ng nguc
— Nhirng cau tric ngoai bién
« X5 bat thwong < X5 pred — 0,15 kPall/s
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6. Mot so gia tri quan trong

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

* AX: Reactance area 5Hz-Fres (Vung gié’i han
bdi X5 va truc ngang, cang nho cang tot




Fres = Resonant Frequency

Panh dau sw chuyén dbi X tir viing frequencies thap von
phan anh Capacitance (C), sang vung frequencies cao
phan anh Inertance (1)

O diém hai lwc C va | bang nhau, reactance X = 0 = Fres
IRl Z = \/R? + X?

Nén & Fres, X=0, Z=R

Fres binh thwdng = 6 — 11 Hz

Fres cao hon & tré em, giam theo tudi
Fres tdng & ca cac bénh Iy gay nghén tac hay han ché

24



A X5 = DX5

« A X5 =DX5 = Suw khac biét cua X5 trong
mot hoi the

» Do céc séng tan so thap khong thé dén
phé nang khi dwdng thé nho bi xep lai
trong ky tho ra

* A X5 cang tang, bénh ly duwong thd nho =
dwong dan khi ngoai bien, cau truc ngoai
bién cang xau.

25



Cac gia tri cua A X5

A X5 = X5 thi tho ra — X5 thi hit vao
BT =<0,07 KPa/L/S

len = 0,10 KPa/L/S

COPD > 0,21 KPa/L/S

A X5 tang rat rd trong COPD

26



AX: Reactance area

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

AX phan anh suat dan cta hé hd hap
(Respiratory Compliance) do do néi Ién dd m&
rong (Patency) ciia dwdng dan khi nhd

AX 1a chi s6 duy nhat phan anh sy thay déi cua
tac nghén dwdng dan khi ngoai bién trong qua
trinh theo doi va lien hé chat voi RS — R20
AX binh thwdng < 0,33 Kpall

oo
o
uuuuuu
o
oo
oo
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7. Test gian phé quan

Chuén bj bénh nhan

- Khéng dung SABA trong vong 4 gio
- Khong dung LABA trong vong 8 gio
- Khdng hut thudce 14 trong vong 1 gid
Phwong phap

- Sau khi da do xong truwéc thir thude

- Liéu dung albuterol/salbutamol v&i tong liéu 1a 400mcg,
co thé dung ipratropium bromide v&i tong lieu 160mcg

- Thoi gian cho > 10 phut

- DUng MDI ¢6 spacer sé hap thu dwoc 10 -20%

28



7. Test gian phée quan

« Dap rng test dan phé quan khi

Cu ERS 2020
R5 giam
X5 tang

Fres giam
AX giam

ERS 2022

32% (nguwdi lon)
40% (tré em)

44% (nguwdi lon)

50% (tré em)

A



7. Phan tich két qua 10S

IOS - Report

0. B9 0.58
0.70 0.43

-0.28 -0.43

Bmmum(o)
140% < RS <200% Pred
200% < RS <250% Pred 1mngbmh(2)
Ning (3) Ning (4)

RS> 300 Pred Niog (4) | Nemw(4)

« 10S co thr thubc
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7. Phan tich ket qua 10S

 Céc bat thwdng khao sat dwoc

Tinh trang R5 R20 | R5-R20 | X5 | Fres, AX
Tac nghén trung M M BT ¥

wong

Tac ngh&n ngoai bien PN BT ™M

Tac nghén toan bo MAN M q) >

duong dan khi Binh thudng

Bénh ph6i han ché BT BT BT Téc ngh&n ngoai bién
Tac nghén trung tam

= T3c ngh&n toan bod dudng dan khi
Bénh phéi han ché

Gupta N et al. Karnataka Paediatr J 2020;35(2):79-87.



7. Phan tich ket qua 10S

1. H®i chirng tac nghén trung wong
_R,5 > 150%
—va R, ;20 > 150%

32



7. Phan tich ket qua 10S

2. HOi chirng tac nghén ngoai bién
— R5 > 150% va R20 < 150%
~ X .5— X5 Pred > 0,15 kPa/L/s
— Fres tang
— AX tang
— R,.5-20 tang

33



7. Phan tich ket qua 10S

3. Phan loai mirc dd tac nghén

<0,15 0,15-0,29 0,30-0,44 0,45-0,59 =20,60
Binh thwong Nhe Trung binh Nang Rat nang
Nhe Trung binh Nang Ratnang Rétnang

Trung binh Nang Ratndng Ratnang Ratnang
Nang Ratndng Réatnang Réatnang Rétnang

Rat nang Ratnang Ratnang Ratnang Ratnang
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Gian do Z5 - Volume

M) - gaax. imspirasios
El - eud inspiration
ME - max. expraion

Hen — Hinh dam roi COPD —

Hinh ctra s6 mo&
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Gian do Z5 — Volume: binh
thwong

25 [kPa/(9)]

0 1 2 3 4 5 6 7 8 0 1 2 3 4 5 6 7 8
VRN FRV Wi RV ] I FRV W TRV ]
N [ BN
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Gian do Impedance

Gian d6 R Gian dd X
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Gian do Impedance

Hinh cay ken Trumpet
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Gian do Impedance

Bre A . Post

Fres
A

523 R

04 &2 00

Hen - Trwdc thir thudc Hen - Sau tht thudc
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Gian do Mead

Lung model suggested by Mead contains
7 elements (structural parameters) which
are named Rc.Rp.Lec. 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 = Clparallel to Cw)

40



Gian do Mead

Ers

Volume

Cac gia tri co y nghia lam sang

. Rc: central airway

resistant

. Rp: Peripheral

alrway resistant

. Cl: lung compliance
. Ers: Elasticity of

lung and thorax

41



Gia tri cua cac gian do

Phan anh dung trong 80% trwdng hop
Gian d6 Mead dung cho tré trén 7 tudi
Khong dung gidn do nay dé dwa ra cac
quyét dinh diéu tri

Mai twong quan gira Rc va Rp la minh
hoa, khong la gia tri tuyét do

Khong dung gidn dé Mead trong tac nghén
dwong dan khi ngoai I6ng nguwc

42



Gian do thé tich — Téng tr& — Thoi gian

zs peeayysy) [ 20

1S

5110

oS

Panh gia cac chu ky thd va sy dao ddng cua
Z5 c6 déu dan hay khéng
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Phan tich 10S két hop
HO hap ky
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Impulse Oscillometry (I0OS)
binh thwong

Typical example

Normal lung function

Resistance spectrum R(f) Reactance spectrum X(f)

02 X [kPal's] "

Total respiratory resistance RS is within the predicted normal range, below the red hatched
abnormal level. The resistance spectrum R(f) is independent of frequency. Distal capacitive
reactance X5 is within the normal range (higher than the blue coloured area). Resonant
tfrequency Fres is normal.




Impulse Oscillometry (I0OS)
binh thwong

| N =/

o= !

volume 4

Gian d6 Impedance

A i i binh thuwong
Gian do6 Mead binh thwong
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/5 —V binh thwong
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(10S) Tac nghén trung tam

Typical example » «

Proximal obstruction (central)

: ; . Resistance spectrum R(f) Reactance spectrum X(f)
The expiratory portion of the curve

is clearly concave. .* R [KPal's] X [kPal's]

normalj
abnormailR.

19 Uis) ' Predicreq

o U,

predicted

f [Hz)
Sl

The Total respiratory resistance RS is high and within the abnormal range. The resistance
spectrum R(f) is independent of frequency. l.e. Proximal respiratory resistance R20 is
similar to Total respiratory resistance RS5. Distal capacitive reactance X5 is completely
within the normal range, as is Resonant frequency Fres.
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(10S) Tac nghén trung tam - hen

Trwdce/ sau BD

49



(10S) Tac nghén ngoai vi - hen

Typical example &
The shape of the curve is similar to Distal obstruction (peripheral) *

that of proximal obstruction, but is
normally more exaggerated. When
airway collapse is a feature, the Resistance spectrum R(f) Reactance spectrum X(f)
expiratory portion of the curve shows
a very pronounced appearance. X [kPal's)

n
Orma] cuo®

e
.T - Predicteqd

oot"'.x.

y -ooooooooo '.'.*.-. T
Bbtdd L 1T
s Predicteq e
nNormaj

Total respiratory resistance RS is within the red coloured abnormal range. The resistance
spectrum R(f) is frequency dependent, becoming less at higher frequencies. Proximal
respiratory resistance R20 is considerably lower than RS. Distal capacitive reactance X5 is
reduced into the abnormal range and Resonant frequency Fres is shifted to the right, i.e.
towards higher frequencies.




(I0S) Tac nghén ngoai vi - Hen
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(10S) Tac nghén ngoai vi - Hen

Gian do Impedance thay dbi sau thir thubc
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Ap dung IOS trong hen

 Bénh nhan co trieu chirng hen nhwng ho
hap ky binh thwdng néu lam IOS sé thay
X5 va AX thay doi

 Bé&nh nhan hen du dang kiém soat tot
nhwng cac chi s6 dwérng hd hap ngoai
bién cua I0S (R5 — R20, X5) xau di sé cé
nguy co bi mat kiém soat trong 2-3 thang
tol
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Ap dung IOS trong hen (tt)

- Néu R5 — R20 > 1,5 KPa/L/s va
AX > 0,70 KPa/L
- Thi sé tdng nguy co mat kiém soat hen

Gonems, Eur Respir J 2012; 40: 1156-1163
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Ap dung IOS trong COPD (tt)

- AX5 > 0,55 KPa/L/s tién doan:
o Khi phé thang/ HRCT
o Tac nghén dworng dan khi ngoai bién FEF ¢ o,
o Cang phinh phdi/ khi can co nang
o Bwdng kinh dwdng thd/ R5
o Twong quan voi mMRC

Mikamo, BMC Pulm Med 2014, 14: 23 55



(10S) Tac nghén ngoai vi - COPD

Typical example &
The shape of the curve is similar to Distal obstruction (peripheral) *

that of proximal obstruction, but is
normally more exaggerated. When
airway collapse is a feature, the Resistance spectrum R(f) Reactance spectrum X(f)
expiratory portion of the curve shows
a very pronounced appearance. 02 X [kPal's)

*t normaj o

oo""..
Tt
.T - Predicteqd

oot"'.x.

y -ooooooooo ;3;; T
Bbtdd L 1T
s Predicteq e
nNormaj

Total respiratory resistance RS is within the red coloured abnormal range. The resistance
spectrum R(f) is frequency dependent, becoming less at higher frequencies. Proximal
respiratory resistance R20 is considerably lower than RS. Distal capacitive reactance X5 is
reduced into the abnormal range and Resonant frequency Fres is shifted to the right, i.e.
towards higher frequencies.




(10S) Tac nghén ngoai vi - COPD

o4
LB |
pre- & post- [
measurement

identical

Gian do Impedance khong ~ Gian d6 Z5 hinh cira s6
thay doi sau thir thubc ~ mé - dworng thd dé xep

Trwde/ sau B/D
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(10S) Héi chirng han ché

The curve 1s

Typical example

Pulmonary restriction :
of normal shape, Q ( )

however Vital Capacity VC is

considerably

UJS]

i
}

reduced. Resistance spectrum R(f) Reactance spectrum X(f)

(R [XPal's] 2 X [kPal's]

R

abnormgj

/’redmed
normaj]

N

Total respiratory resistance RS is within the normal range. The resistance spectrum R(f) is
independent of frequency. Only in severe impairments, Distal capacitive reactance X5 is
reduced and within the abnormal range and Resonant frequency Fres is shifted to the right
to a higher value. The reduced Vital capacity VC in the Z5 impedance graph may be better
suited to indicate the presence of pulmonary restriction.



(10S) Héi chirng han ché
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(10S) Tac nghén co dinh
dwdng dan khi

Typical example e
Extra thoracic airway obstruction
The curve shows a typical plateau in
both the inspiratory and expiratory
parts of the flow/volume-curve. 3 >
Resistance spectrum R(f) Reactance spectrum X(f)

| & 'R
T [kPal's] 0 X [KPal's
‘*: U.'-l [u"al( ] ] norma]

e
predicte(/......oo. e
D

- S—
ooy | [&',
.ooooooooooo-ooooooo

predieteq

abnor-
mal

Total respiratory resistance RS and the Proximal respiratory resistance R20 are both high
and within the abnormal range. The resistance spectrum R(f) is independent of frequency,
rarely a peak can be observed on the resistance spectrum. The reactance spectrum X(f)
may be within the normal or the abnormal range, however, Extra thoracic airway
obstruction produces a typical plateau in the normally continuous reactance curve.

The plateau is normal for children below 4 vears of age.

Binh nguyén cua X la binh thwong ¢ tré < 4
tudi

610)




8. Tém tat cac chi so quan trong

C05-Co020: chat lwgng 10S

R5: strc can dworng dan khi ngoai bién + trung wong
R20: strc can dwong dan khi trung wong & 20 Hertz
X5: phan lyvc & 5 Hertz

X20: phan lyc & 20 Hertz

Fres: Resonant Frequency

AX: dién tich phan anh gi¢i han luéng khi
Impedance graph

Z5 — volume diagram

Z5 — trend report

Volume trend report

Mead Graph
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9. Chi dinh cua
dao dong xung ky

 DPa&c biét cho nhirng doi twong khéng lam dwoc hd hap

ky

Cho tré dwoi 5 tudi khong lam dwoc ho bép ky: do strc can, thiy
thudc dan phé quan chan doan hen suyeén, danh gia hiéu qua
diéu tri @ @ @) @

Bénh nhan bi mém dwdng dan khi

Bénh nhan gia yéu

Cé}c trwong hop khdng thé 1am HHK: BN thd may, hdn mé, n/c
giac ngu, BN cap ctru

Céac chdng chi dinh ctia hé hap ky

« Ho6 hap ky khéng phat hién bat thuwong

1. Am J. Respir Crit Care Med 2000; 161: 730-736 3. Pediatv allergy immunol 2008; 19-763-768
2. J. Allergy Clin Immunol 2003; 112: 317-322 4. Respirology 2009; 14: 1035-1041 62



Chong chi dinh hé hap ky

»  Céc tinh trang sau day c6 thé gay nguy hiém cho bénh nhan hay anh
huwdng dén chat lwong viéc lam hd hap ky

— Ho ra mau khéng rd ngudn gbc: thu thuat FVC c6 thé [am tinh trang nay
nang hon

— Tran khi mang phéi

— Tinh trang tim mach khong on dinh, mé&i bilnh(‘“)i méau co tim hay thuyén tép
ph(“)i,: thu thuat FVC cé thé lam con dau that ngwc xau hon va lam thay doi
huyét ap

— Tui ph(‘“)ng déng mach thanh ngwc, bung hay nao: nguy co v& mach lwu do
tang ap I6ng nguwc

— M@&i phau thuat mat: ap lwc nhan cau gia tang trong tha thuat FVC

— M@&i phau thuat bung hay 16ng nguc

— Nhi¥ng réi loan cap lam &nh hudng dén viéc thuc hién test nhw nén, budn
non

— Nhi*ng ngudi khéng hop tac dwoc: tré em <5 tubi, gia, yéu

— Nhiém trung khi phé quan



11.Uu diem cua dao dong xung ky
so vOi ho hép ky (1)

* Nhay hon ho hap ky trong test dan phé quan do khéng phai
hit vao gang swc (1)

 Nhay hon FEV, trong test kich thich phé quan voi
Methacholine test (1)

* Nhay hon trong do lwvong su thay dbi chirc nang duwdng
dan khi trong test van dong (2) hay tang thong khi tw y (3)

 Nhay hon va Chl'rlh xac hon FEV, trong test dan phé quén
@ bénh nhan suyén (4)

 Phan biét dwoc dang suyén co nghén tac trung wong hay
ngoai bién (5)

1. J. Allergy Clin Immunol 2003; 112: 317-322 4. Respir. Med 2007; 101: 995-1000
2. Chest 2005; 128: 2412 — 2419 5. Clin Exp Med 2007; 7(2): 56-64
3. Journal of Asthma 2006; 43: 1-7 64
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Tré sinh non va
loan san phé quan phoi

 Tré sinh non c6 R tang, X am hon, AX cao, Fres
tang

» Tré sinh non bi loan san phé quan phdi cac roi
loan trén con nang hon

« X dac biét nhay trong viéc theo doi bénh phéi o
tré sinh non va lap dw hau

» Céc bat thuwong trong Dao déng xung ky van con
cho dén tuoi thieu nién va twvong quan voi trieu
chirng ho hap



Tré sinh non va
loan san phé quan phoi

» Chi c6 mb6t cong trinh nghién ctru dai han
& nhédm bénh nhan nay

« X va AX xau di theo thdi gian & nhirng BN
loan sa&n phoi va song hanh véi cac chi so
hé hap ky

» Nhiing tré phoi nhiém véi khéi thuoc 14
hay c6 triéu chirng hdé hap X va AX giam
nhanh hon



Tré sinh non va
loan san phé quan phoi
» X v& AX xau di phan anh viéc tdng d6 cirng
cua phoi, co |é do:
—Khong khi phé nang khéng tot
—Tén thwong cau tric phé nang
—Thay dbi do viém tai phoi

» Khéng thay twong quan véi ton thwong
cau truc phoi tren CT



Hen suyén

« Dao dong xung ky
—Phan biét BN hen ngwol I&n voi nguoi
khée manh
—Phan biét cac mirc d6 cua tac nghén
duwong dan khi
—Phan biét bénh nhan hen va COPD



5. Hen suyén

» Dao ddng xung ky rat hiru ich dé chan
doan hen & bé&nh nhan co hé hap ky con
binh thwong vi Dao dong xung ky nhay
hon trong phat hién bat thwdng vé sinh ly
duwong tho



Cac chi s6 R5-20, AX-Reactance Aeria-
trong Dao dong xung ky
 HO tro chan doan hen
e Tien doan mat kiém soat hen

» Theo ddi sw thay doi trong diéu trj trén
lam sang



Chan doan hen

Dao dong xung ky ERS-2022
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Oscillometry: A Renewed and
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Oscillometry - Review of
the Technique (1)
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Plano starts here

Oscillometry 5-35 Hz
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Oscillometry - Review of
the Technique (2)

| DUROPLAN FESPWRATORY 3 ETY
@ERS' NTERNATIONAL CONGRESS 2022
: BARCELONA T 4 & &

TIDAL BREATHING

.

S. Siddiqui. ERS 2022



o ENK CELRLIER
Dao dong xung ky ERS-2022

Oscillometry - Review of

E ERG | BT TIoNAL G ameas 3
the Technique (3) @ | e s

: TOtal airway e

R20 (19): Mear

- ..."7 -
m - e e .n.*‘l" Cr ertral a
RS-R20(19 nereased semnsitivity | g
20 RAWays - ewadenced Dy o & g 2
and c Y :. tat mal m Se ) - » «

XS5: more negative values:

f claxt

Bovmiorm e R,

S
-
-

AX: Increased values: ‘Oower compl

SAAsIC recoN

YT E T EERE R R

.
"
C .
¥ B
!
:.i
-
o9

"Foy B ot of, ARCOM 201
- z "foy B et ol Resperatory Medhoow JO20
- o » ' Bad A ) Alergy sl O dmarwaned 2019
. v * Posteea D of of. Lancet Respiratony Medicime 2019

LWV O @ A ALTng ARGy @l e, " '8 P2 T MRl &

S. Siddiqui. ERS 2022



Théng diép mang vé nha vé
Dao dong xung ky

1. Dao dong xung ky la phwong phép‘ don gian, nhanh
ch‘éng, nhay bén dé danh gia sw hdi phuc cua tac nghén
ludng khi trong hen

2. Qéc dir liéu ctia dao ddng xung ky cung cap thém phan
tang nguy co trong hen nguoi Ion

3. Céac diém cat cla test gian phé quan & tré em va ngudi
I&n can dwoc tham dinh thém

4. Can co nghién clru I1&n, thiét ké tot vé tinh chinh xac
trong chan doan hen cua Dao déng xung ky trong cham
sOc ban dau

S.Sidigquii.ERS-2022



Khuyén cao vé Dao déng xung ky
twr ATS/ERS 2021

« Cac TDCNHH khac: dao dong xung ky, do
thé tich phdi, hinh anh hoc c6 thé cung cap
bang chirng tac nghén dwérng dan khi khi
FEV1/FVC binh thudng

ATS/ERS 2021



Roi loan chirc nang dwdng dan
khi nho va Dao dong xung ky

» Nghién ctru ATLANTIS cho thay:
R5-20, AX, X5 phan anh tinh trang roi loan
chirc ndng dwdrng dan khi nho
* Tuy nhién R5-20
—Nhay v&i hep dwdng dan khi ngoai bién,
nhwng clng
—Bij anh hwédng b&i dwdng dan khi trung wong
va
—Shunt & dwdng hd hap trén



Sinh ly bénh hoc cua hen
va Dao dong xung ky
» Theo ddi sy dao ddng co’ hoc hé hap ngan
va dai han, cho phép
—Danh gia tinh khéng 6n dinh

—H0®u ich trong phat hién dot kich phat
hay mat kiém soat hen

—Pac biét hiru ich néu theo doi ttr xa



Pap rng diéu tri hen va
Dao dong xung ky

» Cac chi s R va X ghi nhan dwoc dap tng
v&i cac loai thudc diéu tri hen: ICS,
ICS/LABA, Montelukast va Mepolizumab

» N6i chung R, X va AX nhay hon hd hap ky
trong van dé nay

» Cac chi sO chirc ndng dworng hd hap ngoai
bién cb twong quan vo&i viéc cai thién triéu
chirng & BN kiém soat hen kém dung
ICS/LABA



Hen va Dao dong xung ky

 Dao ddng xung ky da cho thay co su twong quan
gitra cac chi sO sinh hoc dac hiéu vai triéu
chirng, hinh anh hoc, hé hap ky, dap &ng v&i
test gian phé quan, diéu tri va theo déi dap &ng
diéu tri

« Can c6 nhirng nghién ctu c& I&n dé xac dinh gia
tri cia Dao déng xung ky trong viéc cai thién
cham so6c BN hen va xac dinh MCID- minimal
clinically important difference clia cac chi s6 nay



Bénh phoi tac nghén man tinh-COPD
va Dao dong xung ky
* Dao dong xung ky co vai tro quan trong
trong phat hién nhirng tac bai cua viéc hut
thubc la trwdc khi dwoc chan doan COPD
» Nhiéu nghién cvu da cho thay & nhiing
ngwol hut thudce co:
—Z bat thworng
—Cha yéu & R5 va X5



Bénh phoi tac nghén man tinh-COPD
va Dao dong xung ky

« Co dén 60% nguoi hut thudc co FEV,/FVC >
70% co6 bat thwong trén Dao dong xung ky

» Ti I& ngudi hat thude cé dap (ng véi test gian
phé quan cao hon ngu®i khéng hut thudc

» Can nghién ctu tién clru va so sanh véi bénh
hoc dé khang dinh mdi twong quan va loi ich cua
Dao déng xung ky trong COPD



Bénh phoi tac nghén man tinh-COPD
va Dao dong xung ky
« R I&n va X am nhiéu hon & BN COPD so
ng’i nguoi binh thuwdng va ti [é voi mire db
tac nghén dworng dan khi



Bénh phoi tac nghén man tinh-COPD
va Dao dong xung ky

» Céac nghién ctru cho thay chi s6 X twong quan
v&i mirc do bay khi va cang phong cua phoi

» X va Fres twong quan tot hon FEV, va Raw
trong viéc do lvdng sw cang phdng cua phoi thé
hién bang IC/TLC va RV/TLC

* Phwong phap cong hwong tlr do lwong sw pha
tron khi bat thwong co twong quan voi R5-R20
va AX trong BN COPD



Bénh phoi tac nghén man tinh-COPD
va Dao dong xung ky

« Bang do vé bang CT cling cho thay mdi lién hé
chat ché véi R5-20 & BN COPD von duoc cho la
phan anh dworng dan khi nho (nhwng ciing phan
anh sw khong dong nhat trong dworng dan khi
Ion)

« Phwong phap ndi soi phé quan Coherency
Tomography cho thay R5-20 twong quan v&i
bénh ly dwdng dan khi nhé & BN COPD va
ngwoi hat thude nhiéu



Bénh phoi tac nghén man tinh va
Dao dong xung ky

» X trong Dao ddng xung ky lién quan dén
tinh trang bay khi va thay doéi theo kha
nang van ddng sau phuc hoi chirc nang

* Dao dong xung ky cuing giup phan do nang
cua COPD



Bénh phoi tac nghé&n man tinh va
Dao dong xung ky

« Cling nhw doi véi hen, Dao ddng xung ky nhay
v&i viéc diéu tri COPD

» X5 nhay hon R5 trong test gian phé quan, diéu
tri voi ICS/LABA hoac hoi phuc sau dot kich phat

» O giai doan som cua COPD, BN cé6 dap rng voi
test gian phé quan manh hon so v&i nguwoi khoe
manh nho gian phé quan chu yéu & dwong tho
trung wong, cai thién viéc thérng kni dong nhat va
giam ganh nang co hoc hd hap



Bénh phoi tac nghé&n man tinh va
Dao dong xung ky

* Viéc khao sat Dao déng xung ky trong 1
nhip th& rat cé y nghia trong COPD, va
chirng minh dwoc tinh trang gi®i han luéng
khi trong thi th& ra cua thé tich lwu théng
(EFLT: tidal Expiratory Flow Limitation)

* R cao hon va X am hon trong thi tho ra so
v&i thi hit vao cho thay cé xep duwong dan
khi ddbng hoc va gi¢i han lubng khi thd ra



Bénh phoi tac nghé&n man tinh va
Dao dong xung ky

* AX va s dao déng cua X fres thot gian co
twong quan voi viéc kho thd xau hon

* AX clng lién hé vé&i viéc suy giam nhanh
kha nang van dong theo thoi gian va tang
nguy co bi kich phat bat ke mwc do bat
thwong trén ho hap ky



Béo phi va Dao dong xung ky

 Hau qua cla béo phi thé hién rd & X do:
— Hep dwdng dan khi nhé khong déng nhat
— Péng dworng dan khi nhé & ngoai bién
» R5 ciing tang trong béo phi c6 thé do:
— Thé tich hiru dung cuta phdi bj gidm
— U dong tuan hoan
— Phu né dwdng thé



Béo phi va Dao dong xung ky

* BN hen bi beo phi X am hon BN hen don
thuan

» Hau qua gidm can, phau thuét thu hep da
day sé thay rd hon & Dao ddng xung ky so
v&i HO hap ky

 R5-20 va AX cling tdng & nhirng thiéu nién
dw can va beo phi



Roi loan chirc nang day thanh va
Dao dong xung ky

« Can phan biét v&i hen

* Theo doi sw thay ch;i cla Z trong luc hit vao nhat
la khi co sw han ché lwu lwgng hit vao trong luc
thd khi lwu théng

» Co sw thay dbi dwong gitra R hit va va thé ra
(binh thworng R thay dbi am)

« Can nghién ctru v&i c& mau Ién dé xac dinh do
nhay va dé dac hiéu cua Dao dong xung ky
trong VCD
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