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Bién doi sirc can va dién khang dwong thé do bing k§
thuat dao dong cwong birc trén bénh nhan bénh phoi tac
nghén man tinh

Studying the changes of respiratory resistance and reactance using forced

oscillation technique in chronic obstructive pulmonary disease patients
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Tom tat

Muc tiéu: Danh gia sy bién ddi strc can va dién khang dwdng thd do bang ky thuat dao dong
cwdng blrc trén bénh nhan bénh phéi tdc nghé&n man tinh. Déi tuong va phuong phap: Gdm 200
ngudi binh thuéng, khdng mac bénh phdi vao vién kham sirc khde dinh ky va 200 bénh nhan
bénh phdi tAc ngh&n man tinh da dwoc chan doan xac dinh, trong d6 150 bénh nhan &n dinh kiém
tra theo hen va 50 bénh nhan trong dot cap vao diéu tri cé thd may tai Khoa Noi H6 hap - Bénh
vién Trung wong Quéan déi 108 tr thang 09/2017 dén thang 11/2018. 200 ngwoi binh thuwdng va
150 bénh nhan bénh phéi tdc nghén man tinh n dinh dwoc do strc can (Rrs) va dién khang (Xrs)
duwdng thd ddng thoi do thong khi phéi trén cung mot may MostGraph-02 (Chest M.I., Co. Ltd.,
Tokyo, Nhat Ban). Nhirtng bénh nhan dot cap vao diéu tri tai Khoa Noi H6 hap chi do sirc can va
dién khang dwong thd. Két qua: Cac chi sb chirc nang thdng khi phdi trén bénh nhan bénh phéi
tdc nghén man tinh 6n dinh: FVC: 2,81 + 0,52L, FVC%: 86,6 + 12,8%, FEV1: 0,85 + 0,34L,
FEV1%: 53,1 + 22,9%, FEV1/FVC%: 52,4 + 10,6%, FEF 25-75%: 25,6 + 13,8%, PEF%: 27,4 *
14,9% gidm thap so v&i ngudi binh thweng. O bénh nhan bénh phdi tdc nghén man tinh 6n dinh,
R5 la 0,403 + 0,083kPa/L/s, R20 la 0,338 + 0,064kPa/L/s, X5 la -0,132 + 0,087kPa/L/s. O’ bénh
nhan bénh phdi tdc nghén man tinh trong dot cap, R5 la 0,501 + 0,135kPa/L/s, R20 14 0,383 +
0,098kPa/L/s va X5 |a -0,176 + 0,063kPa/L/s cao hon so v&i bénh nhan bénh phéi tic nghén
man tinh &n dinh. Gia tri chi sb sirc can va dién khang dwdng thé trén bénh nhan bénh phdi tic
nghén man tinh cao hon trén nguwoi binh thuwdng (R5: 0,332 + 0,065kPa/L/s, R20: 0,251 +
0,078kPa/L/s, X5: -0,0061 + 0,0012kPa/L/s). Két luan: Strc can dwong thd R5, R20 clia bénh
nhan bénh phéi tdc nghén man tinh cao hon va dién khang dwédng thd X5 am nhiéu hon rd rét so
v&i ngudi binh thuong (p<0,05).

Tir khéa: Strc can, dién khang dudng thé, bénh phdi tc nghén man tinh.

Summary

Objective: To assess the changes of respiratory resistance and reactance using forced
oscillation technique in chronic obstructive pulmonary disease (COPD) patients. Subject and
method: The study has been done in 108 Military Central Hospital from October 2017 to
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November 2018, among 200 normal subjects and 200 COPD patients, included 150 stable COPD
patients and 50 COPD patients with exacerbations. 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 200 normal subjects and 150 stable COPD patients. For 50 COPD patients
with exacerbations, only respiratory resistance (Rrs5 and Rrs20) and reactance (Xrs5) were
measured. Result: Parameters of pulmonary function tests in patients had been decreased: FVC:
2.81 + 0.52L; FVC%: 86.6 + 12.8%, FEV1: 0.85 + 0.34L, FEV1%: 53.1 * 22.9%, FEV1/FVC%:
52.4 £ 10.6%, FEF 25-75%: 25.6 + 13.8%, PEF%: 27.4 + 14.9%. Respiratory resistance and
reactance in stable COPD patients: Rrs5: 0.403 + 0.083kPa/L/s, Rrs20: 0.338 + 0.064kPa/L/s,
Xrs5: -0.132 + 0.087kPalL/s, in exacerbations COPD patients Rrs5: 0.501 + 0.135kPa/L/s, Rrs20:
0.383 + 0.098kPa/L/s, Xrsb5: -0.176 + 0.063kPa/L/s. Respiratory resistance Rrs5 and Rrs20 were
higher and reactance Rrs5 more negative in exacerbations COPD patients than in stable COPD
patients. Respiratory resistance Rrs5 and Rrs20 were higher and reactance Xrs5 more negative in
patients than in normal subjects (Rrs5: 0.332 + 0.065kPa/L/s, Rrs20: 0.251 + 0.078kPa/L/s, Xrs5:
-0.0061 £ 0.0012kPa/L/s). Conclusion: Respiratory resistance Rrs5 and Rrs20 were higher and
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reactance Xrs5 more negative in patients than in normal subjects with p<0.05.
Keywords: Respiratory resistance, reactance, chronic obstructive pulmonary disease.

1. Dat van dé

Theo Chién Iwoc Toan Cau vé bénh phdi téc
nghén man tinh (GOLD), chidn doan xac dinh
bénh phdi tdc nghén man tinh (BPTNMT) phai
can ct vao cac chi sé do théng khi phdi bang hd
hdp ké, trong d6 quan trong nhéat la chi sb
FEV1% va Gaensler. Trong thwc t&, khéng phai
bénh nhan BPTNMT nao ciing cé thé do duoc
théng khi phdi, nhat 14 cac bénh dang & trong
dot cAp. Van dé dat ra |a 1am thé nao dé chan
doan xac dinh dbi véi nhitng bénh nhan nay.
Hién nay, nhiéu nghién ciru trén thé gidi cho thay
c6 thé st dung théng sb src can (Rrs) va dién
khang (Xrs) dwong théd do bang ky thuat dao
dong cwdong birc (FOT), thwe hién trong khi thé
binh thwdng cé thé xac dinh dwoc tinh trang tac
nghén dwong thd & bénh nhan BPTNMT. Tai
Viét Nam, chwa cé nghién clru str dung ky thuat
dao dong cudng birc d& do sirc can va dién
khang dwong thé & ngudi binh thwong va bénh
nhan BPTNMT trong va ngoai dot cap. Vi vay,
chiing t6i tién hanh nghién clru nay véi muc tiéu:
Panh gié sw bién déi sirc cén va dién khang
duong thé do bang ky thuat dao dong cung birc
trén bénh nhan BPTNMT trong va ngoai dot cap.

2. B6i twong va phwong phap

2.1. Boéi twong

Péi twong gébm 200 nguwdi binh thwong
(nhém ching), khéng mac bénh phdi vao vién
kham strc khée dinh ky va 200 bénh nhan (BN)
(nhém bénh) BPTNMT da dwoc chan doan xac
dinh, trong d6 150 BN &n dinh kiém tra theo hen
va 50 BN trong dot cap vao diéu tri c6 thd may
tai Khoa Noi H6 hdp (A5) - Bénh vién Trung
wong Quan ddi 108 tir thang 09/2017 dén thang
11/2018.

2.2. Phwong phap

Phwong phap tién ctu, mé ta, cat ngang, so
sanh dbi chirng.

Céc dbi twong khi vao vién kham va diéu tri
dwoc dang ky vao hé so nghién ciru theo mau
c6 s8n. Hoéi bénh dé thu thap théng tin vé bénh
s, tién str. Kham bénh dé thu thap théng tin vé
nhan tréc va cac triéu chirng thuc thé. Lam cac
xét nghiém mau (huyét hoc, sinh héa co ban, khi
mau), dién tim, siéu am, chup X-quang ngwc. Bo
strc can (Rrx), dién khang (Xrs) duwéng thé dong
thoi véi do théng khi phdi cho 200 ngwdi binh
thwong va 150 bénh nhan BPTNMT 6n dinh. Do
strc can, dién khang dwong thé cho bénh nhan
BPTNMT dot cap. Ky thuat dwoc thwc hién trén
cung mét may MostGraph-02 (Chest M.I., Co.
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Ltd., Tokyo, Nhat Ban), théng nhét theo quy trinh
ky thuat chuan. Dbi v&i nguoi binh thwdng va
bénh nhan BPTNMT 6n dinh, do strc can va dién
khang duong thd trwdc, tiép theo do thong khi
phdi. Déi voi bénh nhan COPD dot cép, chi do
strc can va dién khang dwong thé. Trwdc khi do,
hat sach dwong thé, chd théd may 6n dinh, cho
thé voi FiO, 100% trong 2 phut, bd may thé va
két néi v&i may do, sau 30 - 60 giay két thuc do,
tiép tuc cho BN thé may. Két qua do strc can, tré
khang dwéong thé cho cac théng sb: Rrs gdm R5
(do & tan sé 5Hz), R20 (do & tan sb 20Hz), R5 -
R20 (khac biét gitra 2 tan sb), X5, Fres. MOi
thong s6 thé hién dwéi dang: Gia tri trung binh
trong toan bod chu ky thd (mean), gia tri ly thuyét
(Pred), % so v&i ly thuyét (% Pred), gia tri trong

3. Két qua va ban luan

3.1. Bac diém chung bénh nhan nghién ciru

thi hit vao (In), gia tri trong thi thé ra (Ex) va gia
tri hiéu sb gitra thi hit vao va thi thé ra (Ex-In).
Két quéd do thong khi phdi cho cac théng sb:
FVC, FVC%, FEV., FEV1%, FEV1/FVC%, PEF%
va FEF 25-75%.

2.3. Céc tiéu chuéan st dung

Danh gia phan loai giai doan bénh dwa trén
FEV1%, FEV4/FVC theo GOLD 2018, ri loan
chirc néng théng khi phdi theo cac tac gid Viét
Nam.

2.4. Xtr ly s6 liéu
S lieu dwoc thu thap, x& ly bang thuat toan
théng ké y hoc, phan mém SPSS 20.0.

Bang 1. Phan b6 d6i twong nghién ctru theo do tudi, gi®i

Nhém Nhém bénh (n = 200) Nhém chieng (n = 200)
Phan bé S6 lwong Ty lé % S6 lwong Ty lé % P
<50 7 3,50 11 5,50
51-60 68 34,00 76 38,00
. 2. 61-70 57 28,50 54 27,00
Nhom tudi >0,05
71 -80 47 23,50 46 23,00
Trén 80 21 10,50 13 6,50
Téng 200 100,00 200 100,00
Tudi (ndm) X +SD 64,50 £ 10,80 66,20 £ 10,50 ~0.05
(max - min) (82 -47) (81 - 49) '
L Nam 187 93,50 169 84,50
Gidi - >0,05
N 13 6,50 31 15,50

Nhan xét: Nném chirng va nhém bénh khéng cé khac biét vé tudi va gidi. O’ ca hai nhém, nhém
tudi tlr 51 - 60 c6 ty 1& cao nhét (34% & nhém bénh va 38% & nhém ching). Trén ca hai nhém, gisi
tinh nam chiém ty 1& cao. O’ nhém bénh nhan BPTNMT ty |& nam gi&i 1a 93,5%, con nhém nguwdi binh
thwong 84,5% la nam gidi. Diéu nay cho thay, trong bénh vién quan déi da sb dbi twong kham chiva
bénh la quan nhan nén nam giéi chiém ty 1& cao hon.

Bang 2. Phan b6 déi twong nghién ciru theo chiéu cao, can niang, BMI

Nhém Nhoém bénh (n = 200) Nhom chirng (n = 200)
X+ SD X+ SD p
Phan bé max — min max — min
Can nang (kg) 63,40 + 9,30 67,90 + 7,20 <0,05
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(86,00 - 35,00)

(96,00 - 43,00)

(29,00 - 16,00)

(35,60 - 17,90)

164,90 + 5,60 165,90 5,20
Chicu cao (cm) (176,00 - 152,00) (178,00 - 150,00) ~0.05
BMI (kgim 23,20+ 2,70 24,70 £2,20 0.0

Nhén xét: Chiéu cao trung binh ctia cac dbi twong & hai nhém khac nhau khéng cé y nghia théng
ké (p>0,05). Can nang & nhém chirng Ién hon va BMI cao hon cé y nghia thdng ké so vé&i nhém
bénh. Trong nhém bénh, cac bénh nhan thuwéng gay hon do tinh chét ctia bénh chi phéi, vi vay can

néng thap hon so v&i ngudi binh thweng & nhém chirng.

Bang 3. Mirc d6 hat thudc caa déi twong nghién ciru

Nhém Nhém bénh (n = 200) Nhém chirng (n = 200)
Mirc dé hat thud S6 lweng Tylé % S6 lwong Ty lé % P
Khdéng hut 56 28,00 144 72,00
< 5 bao/nam 16 8,00 8 4,00
Tw 5 - 10 bao/nam 36 18,00 18 9,00
11 - 15 bao/ndm 28 14,00 14 7,00 <0.05
16 - 20 bao/nam 6 3,00 12 6,00
> 20 bao/nam 58 29,00 4 2,00
X + SD (bao/nam) 12,60 + 12,60 4,60 + 8,60 <0.05
(max, min) (46 - 0) (40-0) '

Nhén xét: S6 ngwdi hut thudc & nhém bénh Ia 144 ngudi chiém ty 1& 72%, cao hon rd rét so voi
nhém chirng c6 sb ngwdi hat thude chi la 56 ngudi (28%). Ty & nghién thudc 14 nang > 20 bao/nam
& nhém bénh cao gép 14,5 1an so v&i nhém chirng. Két qua nay ciing phu hop véi cac nghién ciu vé
BPTNMT. Hau hét cac nghién ctru déu cho thay, ty 1& hat thuéc & cac bénh nhan BPTNMT cao, vi
hat thubc 1a mét trong nhirng yéu té chi yéu dan dén mac BPTNMT.

3.2. Bac diém chiec ndng théng khi phéi va strc cén dwong thé

Bang 4. Két qua do thong khi phéi trén bénh nhan BPTNMT 6n dinh va nhém chirng

Nhém Nhém COPD 6n dinh (n = 150) Nhom chieng (n = 200)
X +SD X +SD P
Théng sé (Max — min) (Max — min)
2,81+£0,52 3,02+0,61
>
Ve L) (4,01 - 1,10) (4,50 - 2,20) 0.01
86,60 + 12,80 88,10+ 12,60
o 1 b 1 1 >
(%) (97,00 - 39,20) (125,00 - 70,00) 0.05
0,85+0,34 2,33+0,63
ey © (2,00 - 0,37) (2,90 - 1,47) <001
1
53,10 £ 22,90 97,30 £ 14,30
o 1 1 1 1
(%) (78,00 - 22,00) (136,20 - 82,00) <0.01
52,40 £ 10,60 107,40 £ 10,50
0 1 1 1 1
FEV1/FVC (%) (69 - 24 (125 73) <0,01
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25,60 + 13,80 86,50 * 18,30
_ 0 1 1 1 1
PEF 25-75 (%) 3912 93 76 <0,01
27,04 £ 14,90 83,60 * 14,20
0 1 L 1 1
PEF (6) (49 - 18) (96 - 84) <001

Cac chi sb théng khi phdi ctia bénh nhan
giam hon so v&i ngwoi binh thwdng, dac biét
giam nhiéu nhét 1a cac chi sb biéu hién tinh trang
tdc nghén dwong thé va luu lwong thé ra nhu:
FEV1%, FEV1/FVC, PEF 25-75 (%) va PEF (%).
Khac biét c6 y nghia théng ké véi p<0,01.

Két qua do chirc nang théng khi phdi cla
150 bénh nhan BPTNMT 6n dinh & Bang 4 cho
thay, tat ca cac chi sé déu giam. Tuy nhién, FVC

giam it hon trong khi cac chi s& phan anh tinh
trang tdc nghén duwong théd nhu FEV1%,
FEV./FVC, PEF 25-75 (%), PEF gidm nhiéu
(FEV1%: 53,10 = 22,90%, FEV1/FVC%: 52,40 +
10,60, %PEF 25-75 (%): 25,6 + 13,8%). Két qua
nay cling twong dwong voi tac gia Mori K va
cbng sy véi FEV1%: 58,2 + 22,0%, FEV./FVC:
52,7 £12,1%, PEF 25-75 (%): 23,7 £ 13,7%.

Bang 5. Cac chi sé théng khi phéi & cac giai doan niang ctia bénh & bénh nhan COPD 6n dinh

Giai doan | Giai doan | Giai doan |l Giai doan llI Giai doan IV 0
(n =35) (n =51) (n =38) (n =26)
< — — — — ANOVA
Théng so X+ SD X+ SD X+ SD X+SD (ANOVA)
FVC (%) 88,5+ 16,2 87874 85,0 + 15,2 82,4+10,0 >0,05
FEV1 (%) 88,1+3,9 67,3+£8,9 39,2+4)9 26,2+1,9 <0,05
FEV1/FVC (%) 66,4+ 5,6 59,4 +4,1 46,6 £ 6,2 395+2,6 <0,05

Nhén xét: Theo phan loai giai doan ndng ctia BPTNMT dwa trén cac chi sé do théng khi phdi clia
GOLD, trong nghién ctru nay c6 35 BN giai doan | (23,33%), 51 BN giai doan Il (34%), 38 BN giai
doan Ill (25,33%) va 26 BN giai doan IV (17,34%). Trén nhém bénh nhan BPTNMT 6n dinh, chi yéu
la giai doan Il va lll chiém t&i 59,33%, giai doan IV chi c6 17,34%.

33/150
(22,00%

= Réi loan thong khi tic nghén
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Biéu dd 1. Phan bé thé réi loan thong khi & cac bénh nhan COPD 6én dinh

Theo tiéu chun phan loai tinh trang chirc nang théng khi phdi cia Viét Nam, trong nghién ctru
nay, tat cd 150 BN déu cé réi loan chirc nang thdng khi phdi, trong dé chi yéu 1a rdi loan théng khi
tédc nghén (117 BN chiém 78%). C6 33 BN rdi loan théng khi hén hop, chiém ty 1& 22%.

Bang 6. Két qua do cac thong soé strc can, dién khang dwéng thé trén cac doi twong

Nhom COPD céap COPD 6n dinh | COPD chung Chieng p
(n = 50) (n = 150) (n = 200) (n = 200)
Thong sé X+ SD X+ SD X +SD X £ SD (ANOVA)
Mean | 0,501+0,135 | 0,403+0,083 | 0,428 +0,096 | 0,332 0,065
s Z‘;ed 61,40+ 11,60 | 68,60+10,80 | 66,80+11,10 | 112,40 + 14,30
(kPall/s) | Ex 0,533+0,174 | 0,471+0,154 | 0,486+0,159 | 0,321+ 0,115
In 0,498 + 0,078 | 0,433+0,056 | 0,449+0,062 | 0,287 0,124
Ex-In | 0,118 +0,067 | 0,092+0,021 | 0,099 +0,032 | 0,045 + 0,034
Mean | 0,383+0,098 | 0,338+0,064 | 0,349+0,073 | 0,251+ 0,078
20 Z‘;ed 61,50 + 12,50 | 67,20+10,50 | 65,80+11,00 | 109,60 + 18,40
(kPall/s) | Ex 0,412+0,114 | 0,351+0,093 | 0,360+0,098 | 0,227 + 0,062
In 0,342+0,116 | 0,284+0,118 | 0,299 +0,118 | 0,205 + 0,061
Ex-In | 0,096 +0,027 | 0,054+0,033 | 0,064+0,032 | 0,012+ 0,008 0,05
Mean | 0,145+0,016 | 0,112+0,076 | 0,120 +0,061 | 0,042 + 0,014
% 63,50 + 15,50 | 71,40+11,30 | 69,40 +12,40 | 113,80 + 22,50
R5-R20 | Fred
(kPa/lis) | Ex 0,151+ 0,067 | 0,113+0,052 | 0,123+0,056 | 0,052+ 0,025
In 0,103+ 0,028 | 0,076 +0,045 | 0,083+0,034 | 0,023+ 0,011
Ex-In | 0,068+0,036 | 0,048+0,021 | 0,053+0,025 | 0,027 +0,008
Mean | -0,176 0,063 | -0,132 +0,087 | -0,143 0,081 | -0,0061 + 0,0012
o Z‘;ed 59,70 + 15,50 | 66,50 + 12,40 | 64,80 +13,20 | 110,60 + 24,70
(kPalLss) | Ex -0,231 £ 0,086 | -0,196 + 0,106 | -0,205 + 0,082 | -0,0044 * 0,0016
In -0,118 + 0,092 | -0,089 + 0,024 | -0,096 + 0,041 | -0,0034 + 0,0021
Ex-In | -0,125+ 0,071 | -0,108 +0,082 | -0,112 0,079 | -0,0018 + 0,0009

Strc can dudng thé R5, R20 va dién khang
duwong thd X5 & bénh nhan BPTNMT dot cép
cao hon bénh nhan BPTNMT &n dinh. Cac chi sé
nay cia BN déu cao hon & ngudi binh thuwéng
v&i p<0,05.

Dé danh gia dwoc su bién dbi cua strc can
dwong thd R5, R20 va dién khang dwong the X5

& bénh nhan BPTNMT, dé tai da tién hanh do chi
s6 Rrs va Xrs & nguoi binh thwong. Két qua
chung t6i thu dwoc la: R5: 0,332 £ 0,065kPa/L/s,
R20: 0,251 £ 0,078kPa/L/s; X5: -0,0061 =+
0,0012kPa/L/s. So sanh v&i két qué nghién ctru
cia mdt sb tac gid trén thé gidi nhu: Pasker
HG do trén 277 nguwdi khée manh thdy Rrs &
nam gi¢i la 0,255 + 0,610kPa/L/s, nlr gioi la
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0,316 £ 0,71kPa/L/s. Landser FJ va cbéng sy do
& 224 phi cong lai may bay cé Rrs la 0,255 +
0,61kPa/L/s. Mori Kazutaka va céng sy (2011)
cho két qua twong tw nhw chang toi: Rrs5: 0,329
+ 0,117kPa/L/s, Rrs20: 0,297 + 0,083kPa/L/s va
Xrs5: -0,050 + 0,027kPa/L/s.

Két qua strc can dwong théd R5, R20 va
dién khang duwong théd X5 & bénh nhan
BPTNMT cua chung t6i cling twong tw nhw tac
gia Mori Kazutaka va cong sw (2011) véi R5 la
0,427 + 0,139%Pa/L/s, R20 Ila 0,399 +
0,095kPa/L/s va X5: -0,172 + 0,030kPa/lL/s.
Nghién ctu clia Sa PM va cbéng sv (2013) cho
thdy Rrs do & tan sb6 4Hz & bénh nhan
BPTNMT mc dé nang va trung binh la 0,43 +
0,4kPal/L/s, mirc d6 nhe la trén 0,31 =
0,03kPa/lL/s va trén nguwoi khée manh la 1,8 £
0,4kPalLls, khac biét cé y nghia théng ké véi
p<0,001. Nghién clru cia Ana Maria GT Di
Mango va cong sw (2006) ciing cho két qua
twong tw, Rrs tang cao theo giai doan cua
BPTNMT va cao hon so vé&i nguwdi khée manh.

Nhw vay, cac két qua déu cho thay strc can
duwdng thd R5, R20 cia bénh nhan BPTNMT
déu cao hon va dién khang dwong thd X5 am
nhiéu hon rd rét so véi binh thwdng, khac biét co
y nghia théng ké (p<0,05).

Ngoai ra, nghién ctru clia ching t6i cho thay
strc can dwong thd R5, R20 clia bénh nhan dot
cap cao hon va X5 am nhiéu hon so v&i bénh
nhan 6n dinh. Day 1a mot két qué méi ma gan
nhw chwa cé nghién ctu nao dé cap toi.

4. Két luan

Qua két qua nghién clru, ching t6i rat ra két
luan sau:

Strc can duwdng thé R5, R20 ctia bénh nhan
BPTNMT cao hon va dién khang duwong théd X5
am nhiéu hon rd rét so véi ngwdi binh thuwéng
v@i p<0,05.

Strc can duwdng théd R5, R20 clia bénh nhan
BPTNMT dot cp cao hon va X5 &m nhiéu hon
so v&i bénh nhan BPTNMT 6n dinh v&i p<0,05.
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