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Vai tro ciia strc can va dién khang dwong thé do bang ki
thuat dao dong cuong birc trong chan doan bénh phoi tac
nghén man tinh

Studying the role of respiratory resistance and reactance using forced
oscillation technique in the diagnosis and stage classification of chronic
obstructive pulmonary disease

Nguyén Phwong Pong, Luu Vin Hau, Bénh vién Trung wong Quan doi 108
Nguyén Pinh Tién, Pao Vin Anh, Nguyén Minh Hai

T6m tat

Muc tiéu: Xac dinh gia tri cGia strc can va dién khang dwéng thé trong chan doan va danh gia
dd nang bénh phdi tc nghén man tinh. Béi twong va phuong phap: 200 bénh nhan tién st da
duwoc chan doan xac dinh 1a mac bénh phdi tdc ngh&n man tinh, trong d6 c6 150 bénh nhan én
dinh vao kiém tra va 50 bénh nhan bi dot cAp vao diéu tri c6 thé may tai Khoa Noi H6 h4p - Bénh
vién Trung wong Quéan ddi 108 tir thang 09/2017 dén thang 11/2018. Cac bénh nhan duoc kham
lam sang lam cac xét nghiém, dién tim, siéu &m va chup X-quang tim phdi. Bénh nhan bénh phdi
tdc nghé&n man tinh &n dinh dwoc do strc can dudng thd (Rrs), dién khang dwdng thé va chirc
nang théng khi phdi trén cing mét may MostGraph-02 (Chest M.I., Co. Ltd., Tokyo, Nhat Ban),
thdng nhét theo quy trinh k§ thuat chuan. Bé&nh nhan dot cap vao diéu tri tai khoa chi tién hanh do
strc can dudng thé (Rrs), dién khang dwong thd (Xrs). Két qué: Cac chi sd chirc nang théng khi
phéi, giam: FVC: 2,81 £+ 0,52L, FEV1: 1,85 + 0,34L, FEV1%: 53,10 + 22,90%, FEV1/FVC: 52,42 +
10,65%, PEF 25-75 (%): 22,56 + 13,82%, PEF: 24,37 + 14,91%. Strc can duwdng thd R5 va R20 &
bénh nhan dot cAp déu cao hon va X5 am nhiéu hon so v&i bénh nhan bénh phéi tdc nghén man
tinh 6n dinh. R5 c6 méi twong quan nghich méc d6 vira véi FEV1, FEV1% (-0,542 va -0,573) va
chét (r = -0,61) v&i FEV1/FVC. X5 c6 mbi twong quan thuan mc dd vira véi FEV:, FEV1% va voi
FEV1/FVC (r = 0,492, 0,512, 0,559). R5 va R20 tang theo mirc dd nang (giai doan) ctia bénh, X5
gidm dan (am nhiéu) theo mirc dd nang (giai doan) cta bénh. Két luan: Strc can va dién khang
duwdng thd co gia tri trong chin doan va danh gia do néng bénh phédi tdc nghé&n man tinh.

Tir khéa: Strc can, dién khang duwdng thé, bénh phdi tdc nghén man tinh.

Summary

Objective: To assess the role of respiratory resistance and reactance using forced oscillation
technigue in the diagnosis and stage classification of chronic obstructive pulmonary disease
(COPD) patients. Subject and method: The study has been done in 108 Military Central Hospital
from September 2017 to November 2018, among 200 COPD patients, included 150 stable COPD
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patients and 50 patients with COPD exacerbation. Al blood tests, blood gas, ECG, echography
had done for 200 patients. Respiratory resistance (Rrs5 and Rrs20) and reactance (Xrs5) and
pulmonary function tests were measured by MostGraph-02 (Chest M.I., Co. Ltd., Tokyo, Japan) in
150 stable COPD patients. For 50 patients with COPD exacerbation, only respiratory resistance
(Rrs5 and Rrs20) and reactance (Xrs5) were measured. Result: Parameters of pulmonary function
tests had been decreased: FVC: 2.81 + 0.52L, FEV:1: 1.85 = 0.34L, FEV1%: 53.10 + 22.90%,
FEV1/FVC: 52.42 + 10.65%, PEF 25-75 (%): 22.56 + 13.82%, PEF: 24.37 + 14.91%. Respiratory
resistance Rrs5 and Rrs20 were higher and reactance Xrs more negative in exacerbations COPD
patients than in stable COPD patients. Rrs5 has moderate inverse correlation with FEV1, FEV1%
(-0.542 va -0.573) and tight inverse correlation (r = -0.61) with FEV1/FVC. Xrs5 has moderate
positive correlation with FEV:, FEV1% and FEVi/FVC (r = 0.492, 0.512, 0.559). R5 and R20
increase in severity of disease, X5 decrease in severity of disease. Conclusion: Respiratory
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resistance and reactance have a role in the diagnosis and stage classification of COPD.
Keywords: Respiratory resistance, reactance, chronic obstructive pulmonary disease.

1. Dat van dé

Dé& chan doan va xac dinh giai doan bénh phdi
tdc ngh&n man tinh (BPTNMT), t6 chirc toan cau
vé bénh phdi man tinh tdc nghén (GOLD) dwa
vao cac théng sbd chirc ndng théng khi phdi do
bang ho hap ké, chu yéu 1a cac chi s FEV1% va
Gaensler (FEV1/FVC). Tuy nhién, déi vé&i bénh
nhan BPTNMT, dac biét 1a trong dot cap thi kho
c6 thé thyc hién dwoc do chirc ndng théng khi
phdi. Hién nay, nhiéu nghién ctu trén thé gidi
cho thdy c6 thé s& dung théng sbé slrc can
duwdng thé (Rrs) va dién khang duwdng thé (Xrs)
do bang ky thuat dao déng cwdng birc (FOT)
thire hién khi thé binh thudng dé danh gia mure do
lwu théng cdia ludng khi thé va xac dinh dworc tinh
trang tdc nghén duwong théd & bénh nhan dot cap
BPTNMT. Tai Viét Nam, chwa cé cac nghién ctru
str dung k¥ thuat dao déng cuwdng blrc dé do strc
can va dién khang duwong thd & bénh nhan
BPTNMT trong va ngoai dot cap, vi vay ching toi
tién hanh nghién ctru dé tai véi muc tiéu: Xac dinh
vai tro cta strc can, dién khang duong thé do
bang ky thuat dao déng cudng bic trong chan
doéan va danh gia dé ndng bénh phéi téc nghén
man tinh trong va ngoai dot cép.

2. B6i twong va phwong phap
2.1. Béi turong
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Péi twong gém 200 bénh nhan (BN) tién st
da dwoc chan doan xac dinh 1a méc BPTNMT tai
Khoa No6i H6 hap (A5) - Bénh vién Trung wong
Quan dbéi 108, trong do c6 150 BN vao kiém tra
dinh ky theo hen tai phong kham va 50 BN bj dot
clp vao Khoa A5 diéu tri c6 thd may tlr thang
09/2017 dén thang 11/2018. Loai triv cac truwéng
hop khéng déng y tham gia nghién ctu, khong
hop tac.

2.2. Phwong phap

Phwong phap tién clru, mé ta, cat ngang. Tat
ca cac BN khi vao kiém tra va diéu tri déu dwoc
lap cac mau biéu nghién ctru. Héi bénh dé thu
thap sb lieu vé tién st bénh (tdng huyét ap, dai
dwéng, bénh mach vanh, réi loan lipid mau, bénh
gut), mrc d6 hat thude. Kham lam sang va thu
thap sb liéu vé chiéu cao, can nang, lam cac xét
nghiém vé huyét hoc, sinh hoéa, khi mau, dién
tim, siéu am va chup X-quang tim phdi. Cac BN
BPTNMT &n dinh dwoc do strc can dwdng thé
(Rrs), dién khang dwdng thé (Xrs) va chirc nang
théng khi phdi trén cing mét may MostGraph-02
(Chest M.1., Co. Ltd., Tokyo, Nhat Ban) theo quy
trinh k¥ thuat chuan. Két qua dwoc thé hién dusi
dang: Trung binh trong toan bd chu ky thé (Rrs),
thi hit vao (Rrsl), thi th& ra (RrsE) va hiéu sbé
gitra thi hit vao va thi thé ra va sw khac biét gilra
R5 va R20 (AR5 - R20) va Xrs5. Bo chirc nang
thong khi phdi két qua bao gdm cac thong sé:
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FVC, FEV:, FEV1%, FEV./FVC, PEF, FFF 25-
75%.

BN dot cAp vao diéu tri tai khoa chi do sirc
can dwong thé (Rrs), dién khang dwong thé
(Xrs), triwdc khi do hut sach dom rai, thd may voi
FiO2 100% trong 2 phat 6n dinh, bé may thé, 1&p
dau do strc can (Rrs) va dién khang duong thé
(Xrs), trong 30s-60s, két thic do 1ap may thé cho
BN. Dwa trén két qua thu dwoc: Tim mdi twong
quan r gitra Rrs va Xrs v&i cac chi sb chirc nang
thong khi phéi: FEV1, FEV1%, FEV./FVC, FEF
25-75%, PEF & nhém BN BPTNMT én dinh, méi
lién quan gil’a Rrs va Xrs v&i giai doan bénh
theo GOLD 2018.

3. Két qua

2.3. Cdc tiéu chuan st dung trong nghién
clru

Danh gia phan loai giai doan bénh dwa trén
FEV1%, FEV./FVC theo GOLD 2018, d0 nang
dot cap theo Anthonisen.

2.4. Thu thap va xtr ly sé liéu nghién cteu

Céc sb lieu dwoc thu thap va xi ly bang thuat
toan thdng ké y hoc va phan mém SPSS 20.0. Tim
méi twong quan gitka cac bién bang twong quan
Pearson.

3.1. Céc chi s6 chirc ndng théng khi phéi va sirc can, dién khdng dwong thé & bénh nhan

COPD

Bang 1. Két qua do chirc nang thong khi phdi trén cac bénh nhan COPD 6n dinh

Théng s6

Nhém COPD 6n dinh (n = 150)
X 1+ SD (Max - min)

L

2,81+ 0,52
(4,01 - 1,10)

FVC
(%)

86,60 + 12,80
(71,00 - 29,20)

L

1,85 + 0,34
(2,00 - 0,37)

FEV:
(%)

53,10 + 22,90
(79,60 - 22,00)

FEV1/FVC (%)

52,42 + 10,65
(69 - 24)

PEF 25-75 (%)

22,56 + 13,82
(39 - 12)

PEF (%)

24,37 + 14,91
(49 - 18)

Nhén xét: Cac chi sb chirc nang thong khi phdi, dac biét la cac chi sb biéu hién tinh trang tac
nghén dwéng thé, lwu lwong dong thd gidm rd rét nhiéu nhat la: PEF 25-75%: 22,56 + 13,82%, tiép
dén |a PEF: 24,37 + 14,91% va FEV./FVC: 52,42 + 10,65%.

Bang 2. Strc can va dién khang dwong thé trén cac bénh nhan COPD

Nhom COPD céap
(n =50)

X+ SD

Théng sé

COPD 6n dinh COPD chung
(n = 150) (n = 200) (ANF(’)VA)
X + SD X+ SD
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RS Mean 0,517 £ 0,218 0,457 £ 0,063 0,502 + 0,102
(mPalLs (0,820 - 0,330) (0,712 — 0,320) (0,820 — 0,320)
% Fred 65,30 + 20,14 64,34 + 18,18 65,100 + 18,670
Mean 0,321 £ 0,012 0,279 £ 0,088 0,290 = 0,069 <0,05
R20 (0,527 - 0,257) (0,417 - 0,241) (0,527 - 0,241)
(mPa/L/) % Fred 62,57 + 17,60 63,94 + 23,10 63,600 + 21,700
(88,60 - 41,20) (85,80 - 34,80) (88,60 - 34,80)
Bang 2. Strc can va dién khang dwong thé trén cac bénh nhan COPD (Tiép theo)
Nhém COPD céap COPD 6n dinh COPD chung )
(n = 50) (n = 150) (n = 200)
Thong sé X+ SD X+ SD X+ SD (ANOVA)
Mean 0,310 £ 0,016 0,256 + 0,096 0,270 £ 0,076
R5-R20 (0,297 - 0,167) (0,286 - 0,150) (0,297 - 0,150)
(mPa/L/) % Fred 63,91 + 14,32 64,69 £ 17,09 64,50 £ 16,40
(86,40 - 39,20) (85,90 - 38,90) (86,40 - 38,90) <0.05
Mean -0,379 £ 0,350 -0,272 = 0,300 -0,299 £ 0,110
X5 (-0,11 - -0,91) (-0,19 - -0,71) (-0,11 - -0,91)
(mPa/L/) % Ered 61,89 + 21,76 62,70 + 22,88 62,500 £ 22,600
(82,80 - 38,50) (76,9 - 34,40) (82,80 - 34,40)

Nhén xét: Strc can dwdng théd R5 va R20 & BN dot cAp déu cao hon va X5 am nhiéu hon so v&i

BN BPTNMT &n dinh.

3.2. Méi twong quan gitra sirc cén va dién khdang dwong thé véi mét sé chi sé théng khi

phéi (TKP)

Bang 3. Méi twong quan giira strc can dwong thé (SCDT) véi mét sé chi sé TKP (*) p<0,05
Chisé TKP FVC FEV1 FEV1/FVC

Chisé SCDT (L) (%) (L) (%) (%)
R5 (mPa/L/s) r=-0,113 r=-0,104 r =-0,542* r=-0,573* r=-0,610*
R20 (mPa/L/s) r=-0,162 r=-0,153 r=-0,134 r=-0,123 r=-0,1521
R5 - R20 (mPa/L/s) r=-0,155 r=-0,171 r=-0,612* r=-0,601* r=-0,562*
X5 (mPa/L/s) r=0,115 r=0,143 r=0,492* r=0,512* r=0,559*

Nh4n xét: R5 c6 mdi twong quan nghich mirc d6 vira véi FEV:, FEV:1% va mic do chat voi
FEV./FVC. R20 khéng c6 méi twong quan véi FEV:, FEV:1% va v&i FEVi/FVC. R5 - R20 ¢6 mbi
twong quan nghich mrc d6 chat véi FEV:, FEV1% va mirc do vira véi FEV1/FVC. X5 c6 mbi twong
guan thuan mdc dd vira voi FEV:1, FEV1% va v&i FEV.1/FVC.

Bang 4. Lién quan gilra strc can dwéong the véi giai doan bénh BPTNMT theo GOLD

Giai doan Giai doan | Giai doan Il Giai doan Il Giai doan IV 0
(n =35) (n=51) (n =38) (n = 26)
Chi tiéu X+ SD X+ SD X+ SD X+ SD (ANOVA)
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R5 (mPal/L/s) 0,379+0,026 | 0,455+0,023 | 0,514 +0,058 0,647 + 0,100 <0,05
R20 (mPalL/s) 0,231 £ 0,076 0,260+ 0,030 0,284 + 0,066 0,344 + 0,054 <0,05
R5 - R20

0,120 + 0,041 0,15+ 0,09 0,230 £ 0,058 0,334+ 0,154 <0,05
(mPa/L/s)
X5 (mPa/L/s) -0,16 + 0,06 -0,24 + 0,33 -0,34 £ 0,07 -0,42 £ 0,08 <0,01
Pres (Hz) 18,9 £2,2 205+3,1 21,7+0,7 27,3+ 3,06 <0,01

Nh4n xét: R5, R20 va X5 c6 méi lién quan v&i giai doan bénh BPTNMT theo GOLD dwa trén chi
sé FEV1% va FEV./FVC. R5, R20 va R5-R20 tang theo mirc d6 nang (giai doan) cia bénh. X5 gidm
dan (&m nhiéu) theo mirc d6 nang (giai doan) cta bénh.

Bang 5. Lién quan gilra strc can dwong thé véi mire dd nang (theo Anthonisen)
cua bénh nhan COPD giai doan cap theo lam sang

Stre can dudm Mure dé nang theo Anthonisen (n = 50)

thér g Anthonisen (nhe)! Anthonisen Il 2 Anthonisen |3 (AN(p)VA)

(n1=10) (n2=19) (n3=21)

R5 (X+ SD)
(mPa/Lis) 0,372 + 0,098 0,587 + 0,122 0,764 + 0,105 <0,05
R20 (Xt SD) 0,312+ 0,115 0,321 + 0,096 0,324 + 0,107 >0,05
(mPa/L/s)
X5 (X+ SD) -0,296 + 0,108 -0,372 £ 0,135 -0,417 £ 0,124 <0,05
(mPa/L/s)

Nh4n xét: R5 va R20 c6 méi lién quan véi mirc dd ndng clia bénh dwa trén triéu chirng 1am sang
dot cAdp BPTNMT theo Anthonisen. R5 va R20 tang theo mirc dd nang ctia bénh, trong khi X5 khong
c6 méi lién quan mirc dd nang cda bénh.

Bang 6. D6 nhay, d6 dic hiéu, gia tri chan doan dwong
va gia tri chan doan am ctia FOT & nhém bénh nhan COPD

Piém cat . Po Gia tri tién doan Gia tri tién
FOT mPaiLis) | PONhaY (0 | i hisu (%) | dwong (%) doan am (%)
R5 > 0,45 77 80 83,5 712
R20 >0,38 63 85 84,2 63,1
X5 >0,20 81 90 91,2 772

Nhan xét: R5, R20 va X5 déu c6 gia tri trong
chudn doan BPTNMT, R5 vé&i nguéng =
0,45mPa/L/s c6 dd nhay 77%, dd dac hiéu 80%,
R20 v&i nguwdng = 0,38mPa/L/s cé dd nhay 63%,
dd dac hiéu 85%, X5 véi nguwdng = 0,20mPa/L/s
c6 d6 nhay 81%, do dac hiéu 90%.

4. Ban luan

Uu diém ndi bat ctia phwong phap do Rrs va
Xrs béng ky thuat dao dong cwdng birc (forced
oscillation technique - FOT) la do khi BN th& binh

thwong. Déi véi BN dot cdp BPTNMT thi GOLD
khong khuyén cdo tién hanh do chirc nang thong
khi phéi (do tinh trang suy hé hp BN khong thé
thwe hién cac yéu cau théd gang stc) chinh vi
vay phwong phap do Rrs va Xrs bang ky thuat
dao dong cuwdng birc dang dwoc ap dung phd
bién trén thé gisi trong chan doan BPTNMT ca
trong va ngoai dot clp. Ngoai ra so véi mot
phuwong phap do khac nhw thé tich ky than, thi ky
thuat nay don gidn hon cé thé tién hanh ngay tai
giwdng cua BN. Tuy nhién, hién nay, cac nghién
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clru chwa dwa ra tiéu chudn chan doan va do
nang (giai doan bénh) dwa trén gia tri ctia cac chi
s6 Rrs va Xrs. Dé c6 thé danh gia dwoc vai tro
cla Rrs va Xrs trong chan doan va danh gia do
ndng ching t6i can dwa trén cac chi sé chirc
nang théng khi phdi ciia bénh nhan, vi vay tién
hanh do ddng thoi trén cung BN cac chi sé: Rrs,
Xrs, chirc ndng théng khi phéi va tim méi twong
quan gilra chung.

Két qua chirc nang théng khi phdi ctia 150
BN COPD 6n dinh & Bang 1 cho thy, tat ca cac
chi s6 déu giam tuy nhién FVC gidm it hon trong
khi cac chi sé phan anh tinh trang tdc nghén
duwdng thé nhw FEV.1%: FEV./FVC (Gaensler)
PEF 25-75 (%): PEF gidm nhiéu (FEV1%: 53,10
+ 22,90%, FEV1/FVC: 52,42 + 10,65%, PEF 25-
75 (%): 22,56 + 13,82%). Két qua nay ciing
twong dwong voi tac gia Mori K va cong s [7]
voi FEV1%: 58,2 + 22,0%, FEVi/FVC: 52,7 £
12,1%, PEF 25-75 (%): 23,7 = 13,7%. Theo két
qua nay dwa theo tiéu chuan phan loai cla
GOLD chung t6i c6 35 BN giai doan |, 51 giai
doan Il, 38 giai doan Ill va 26 giai doan IV, nhw
vay chi yéu BN BPTNMT giai doan 6n dinh chd
yéu la giai doan Il va lll chiém t&i 57,3%, giai
doan IV chi c6 17,3%.

Két qua do strc can dudng thd R5, R20 va
dién khang duong thd X5 & BN BPTNMT én
dinh R5 la 0,457 + 0,063kPa /L/s, R20 la 0,279 +
0,088kPa/L/s va X5: -0,272 + 0,300kPa/L/s, déu
c6 gia tri thAp hon & BN BPTNMT dot cap voi
cac gia tri twong wng la R5: 0,517 =
0,218kPa/L/s, R20 la 0,321 + 0,012kPa/L/s va
X5: -0,379 + 0,350kPa/L/s. Cac chi sb nay cua
BN déu cao hon cta nguwdi binh thwéng ma dé
tai da xac dinh dwoc: R5: 0,301 + 0,051kPa/L/s
va R20: 0,256 + 0,014kPa/lL/s, Xrs5: -0,0945 +
0,041kPal/L/s. Rrs tang d&c trwng cho bénh phdi
tdc nghén va tang trong thi thé ra, ngay ca khi
thé tw nhién.

Nghién ctu da xac dinh c6 méi twong quan
gitra Rrs, Xrs v&i cac chi sb chirc nang thong khi
phdi va giai doan bénh BPTNMT dwa trén chi s6
FEV1% va FEV./FVC. Két qua cda ching tbi cho
thdy R5 c6 méi twong quan nghich mic d6 vira
voi FEV:1 (r = -0,542) va FEV1% (r = -0,573) va
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muc dd khéa chat véi FEVY/FVC (r = -0,61). Xrs5
c6 mdi twong quan thuan merc dd vira véi FEV,,
FEV:% va véi FEV./FVC (r = 0,492, 0,512,
0,559). Két qua cua ching téi twong tw nhw
nghién clru clia Kazutaka Mori va cong sv [7]:
Rrs5 v&i FEV1% c6 r = -0,40, FEV1/FVC c6r = -
0,32, va X5 voi FEV1% c6 r = 0,57 va FEV./FVC
c6 r = 0,39, két quad nay ciing gan gidng trong
nghién ctu clGa Ohishi [8] cho thdy R5 c6 mdi
twong quan chat ché véi FEV1 véir = -0,71. Nhw
vay, két qua cac nghién clru déu khang dinh co
mbi twong quan vira va kha chéat gitra FVC,
FEV1, FEV1/FVC véi R5 va X5. Dya trén két qua
nay chung t6i da tim ra ngwdng gia tri cia R5,
R20 va X5 trong chin doan BPTNMT: R5 v&i
nguwdng = 0,45mPa/L/s cé dé nhay 77%, dd dac
hiéu 80%, R20 v&i nguwéng = 0,38mPa/L/s co db
nhay 63%, d6 dac hiéu 85%, X5 v&i ngudng =
0,20mPa/L/s cé d6 nhay 81%, do dac hiéu 90%.

Ngoai vai tro cua stc can va dién khang
dwéng thé trong chan doan, nghién clru con tim
hiéu gia tri cia R5 va X5 trong dang gia mic do
nang cta bénh qua xem xét méi lién quan clta
R5 va X5 véi giai doan bénh dwa trén FEV1%,
FEV:/FVC theo GOLD va mic dd ndng dot cap
theo phan loai Anthonisen. Két qua nghién ctru
con cho thay, R5 va R20 ting theo mirc do nang
(giai doan), con X5 gidm dan (&m nhiéu) theo
murc d0 nang (giai doan) cla bénh (Bang 3). R5
va R20 c6 mébi lién quan véi mirc d6 nang cla
bénh dwa trén triéu chirng 1am sang dot cép
BPTNMT theo Anthonisen. R5 va R20 tang theo
mic dé nang cua bénh, trong khi X5 khéng cé
méi lién quan mirc dd nang cha bénh (Bang 5).
Van dé nay it dwoc cac nghién ctru khac dé cap
toi.

5. Két luan

Qua két qua thu dwoc chung téi rat ra két
luan:

Strc can va dién khang dwong thé co gia tri
trong chan doan bénh phdi tdc nghén man tinh:
R5 v&i nguwdng = 0,45mPa/l/s c6 dd nhay 77%,
dd6 dac hiéu 80%, R20 vo&i ngudng =
0,38mPa/L/s c6 d6 nhay 63%, do dac hiéu 85%,
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X5 v&i ngwdng = 0,20mPa/L/s c6 dé nhay 81%,
do dac hiéu 90%.

Strc can va dién khang dwong théd co gia tri

trong danh gia giai doan va dé nang cua bénh
phéi tc nghén man tinh trong va ngoai dot cép.
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