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_NGH!EN cUU DUNG TiCH CAN CHU'C NANG, SU’'C CAN PUONG THO v_A
s(rC CAN DUONG THO RIENG PHAN TREN NGLPOI VIET NAM BINH THUONG
TRUONG THANH BANG PHUONG PHAP THE TiCH KY THAN

Nguyén Thi Hoa"’, Pham Minh pam’

TOM TAT: Phuong phép thé tich ky than duoc dp dung réng réi trong nghién cau co
ban va lam sang dé danh gia chic nang hé hap nhé do dugc chinh xac nhiéu thong so
hé hap. Nghién ctu clia chung téi st dung phuong phép nay voi Muc tiéu: 1/ Xac dinh
cac théng sé FRC, Raw va sRaw trén nguoi Viét Nam binh thuong trong dai tudi 19-69.
2/ Xéc dinh méi lién quan gitra céc théng sé trén véi tudi, chiéu cao dimg, can nang va
chi sé khéi co thé (body mass index, BMI). Thiét ké nghién ciru Ia mé ta cét ngang. Doi
trrong nghién ciru gdm 155 ngudi binh thuong trudng thanh thuge ndm nhom tudi (19—
29, 30-39, 40—49, 50-59 va 60-69). Két qua nghién civu cho thay strc can duong tho
riéng phén c6 xu huwéng tang dan theo tudi & ca hai gioi, nam c6 xu hudng cao hon ni¥ &
héu hét céc Ira tudi (p > 0,05); dung tich cdn chirc ndng va suc cén duong the khéng c6
sw khéc biét gitra céc nhém tudi (p > 0,05). Céc théng s6 dung tich cén chirc ndng, strc
cén duong thé va stre cén duong thé riéng phén tuong quan thuén khéng co y nghia voi
tuéi (p > 0,05). Chiéu cao dimg tuong quan thuén voi thong s6 dung tich cén chirc ndng
va strc can duong tho riéng phén (p < 0,01) va tuong quan nghjch véi théng s6 sitrc can
duong thé (p < 0,05). Can ndng tuong quan thugn voi thong s dung tich cdn chirc nang,
strc can dudng tho riéng phan (p <0,01) va khdng tuong quan voi strc can dudng tho.
Gia tri dung tich can chirc nang, stc can duong tho va suce can duong thé riéng phéan
khéng tong quan voi chi s khoi co thé.

Tir khéa: phuong phép thé tich ky than, dung tich cén chire néng, stc can duong tho,

strc cén duomg thé riéng phén

1. DAT VAN BE. : tdng ‘'dung tich phdi (total lung capacity,
Puogc ap dung rgng réi tai caccosdy TLC) va slc can duong thd (airway

t& trong nghién clru va tham kham lam resistance, Raw) [5), [6], [7], [9], [10].
sang, cac phuwong phap tham do chire O Viét Nam, cho t&i nay tham do chirc
ning hé hap gop phan chan doan, danh  nang ho hap dugc thire hién chi yéu trén
gia két qua diéu trj va tién luong nhiéu  nhirng hé thdng don gian, nhu hd hép ke.
bénh ly phéi [1], (4], [7]. Phvong phap thé  Tuy tién dung, nhung nhirng ky thuat dé
tich ky than (whole body khéng do dugc slrc can dudng the, sirc
plethysmography) da dwoc ap dung trlau  can dwdng thd rigng phan (specific airway
trén thé giéi trong tham do chirc nang hé  resistance, sRaw), thé tich khi cin, nén
hap, cho phép do duoc chinh xac nhiéu ciing khéng xac dinh dwec dung tich cidn
théng sd ho hép. nhuw thd tich khi-can  chlrc nang va téng dung tich phdi [2]. Mot
(residual volume, RV), dung tich can chrc  nghién clru tai Bénh vign Bach Mai da su
dung phuong phap thé tich ky than va
dua ra nhirtng két qua vé mot so chi sd
thong khi phdi tir ndm 1980 [theo 4],

nang (functional residual capacity, FRC),

'Hoc vién Quan y
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chirc nang ho hép, dit st dung cﬂrjg
phan tich, tren

phuong phap do va cach s
cung chung tdc, nhung két qua clia cac
labo v&n bi chi phéi boi diéu kign buong
do, k¥ thuat, kinh nghiém clia ngudi do v?
cich the cla déi twong duoc do [7]. TV
nhiing van dé trén, ching toi s dung
phuong phap thé tich ky than dé thuc
hién nghién ciru nay véi cac muc tiéu sau:
1. Xac dinh céc théng sé6 FRC, Raw va
sRaw trén nguoi Viét:Nam binh thuong
trong dai tubi 19-69. ‘
2. Xac dinh moi lién quan gitra cac thong s6

ISSN: 1859 - 2375
e

- Hé théng may do thé tich ky ‘oan i,
Plethysmogr aphy (hang Care Fusioy,
VIASYS healthcare, Hoa Ky san «u)
_ May dién tim, may do huyét ap.
2.2.3. Dia diém va thoi gian nglién ¢
Nghién ctru duoc tién hanh :ai phay
tham do chirc nang hd hap, B monkho;
chan doan chirc nang - Bénh vié:: Quany
103, Hoc vién Quan y. Diéu kién rhong gy
vé nhiét do, 6 am, toc dd gid... cugc dy
tri dang tiéu chuan ctia ATS/ERS va duge
kiém soat chat. Nghién cru duoc (nuc hign

. tlr thang 5/2014 dén thang 6/2015.

trén voi tudi, chiéu cao dimg, can nang va .

chi s6 khéi co thé (body mass index, BM).
2. POl TUONG VA PHUONG PHAP
NGHIEN CUU
2.1. Boi twong nghién clru
2.1.1. Tiéu chuan lwa chon

155 nam, ni¥ khde manh, d¢ tudi tir 19—
69, thudéc nam nhém tudi: 19-29; 30-39;
40—49; 50-59 va 60-69, tinh nguyén tham
gia nghién clru, c6 sy hop tac tot va khong
c6 mdt trong cac tiéu chuln loai trir. '
2.1.2. Tiéu chuan loai trir
- Co céc bénh Iy vé mii hong, bénh phéi
— phé quan cap va man tinh, bénh tim
mach (hen phé quan, bénh phdi tic nghén
man tinh, tang huyet ap, suy tim...).
- Bang ¢6 sot cao, ho, khé th, tang tiét
dom dai, tho kho kheé...
-'Nghién hit thudc lao, thuée 14,
- Tien slr mac cac bénh man tinh khac
anh huwéng 1én chirc nang ho hap nhy
bénh ly cot séng, 16ng ngurc.
- 'E)c‘)i twong song va thuéng xuyén tiéb
x(c v&i moéi trudng déc hai 3 i
dén phdi. S eVE O Bt
- C6 tien s&r nam vién vé bénh phai.
- Khong hop tac.
2.2. Phwong phap nghién cuy
2.2.1. Thiét ké nghién ciy- f2 r oy
mé ta cit ngang. g “rndhien;ely
2.2.2. Dung cy va phuwrong tién may mec

'2.2.4. Phirong phap thu thap sé liéu

- Hé.thong may thé tich ky toan thin
dwoc lam am it nhat 30 phdat trudc khi
hiéu chinh va do chirc nang hé hap, may
va ‘box’ dwoc chuan hang ngay va thao
tac dung theo tidu chudn van hanh may
[51, [7].

D6 twgng nghién clru dwroc phong vén
va tham kham 1dm sang bdi bac sy, sal
dé dugc do huyét ap, ghi dién tim, do
ct}iéu cao, can nang va do mot s thdng
S0 h6 hap bang phurong phap hé hap K
de chon ra cac déi tugng dap (ng due°
t}?u chuan nghién ciru. Cac déi trong
tlel:l chuan tiép tuc duoc do bing phuond
Phap thé tich ky than dusi sy huong 64
cua bac s§ va do theo mét quy trinh thon
nhat clia ATS/ERS,

2.2.5. Céc théng sé, chi sé nghién ¢

_Cacthang sb ho hap FRC, Raw, sR"
¥a cac hé sé twong quan cua cac thend
SO hd hap trén véi tudi, chidu cao dund
€an nang,

2.2.6. Phan tich

Két
danh g
theo

két qua va xtr Iy sO ’féf’
qua datduqc dya theo tiéu chud"
'a ket qua do chirc nang ho h%?
chuénAtT-s l ERS -2005 [7] va hign 1"
duge pran Y- Cdc sb ligu nghién e
theo ph 6|ng s6 h6 hip va duoc xu-n
chu*o-ngwto "9 phap théng ke y hec ¥
i o700 Microsoln. Exel v3 P

M SPSS 20.0 ¢ phan tich b€’
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ANOVA. Xr Iy va phan tich cac thong s6
hdé hap gdm FRC, Raw va sRaw theo tudi,
gidi; so sanh céc thang sbé hé hap gita
cac nhom tudi, gitva nam va ni; xac dinh
moi lién quan gilra cac thong sd hd hap
vé&i tudi, chiéu cao, can ndng va BML.
2.3. Pao dirc nghién ciru

Nghién ctru duoc tién hanh theo quy
dinh vé dao dlrc nghién clru tai Hoc vién
Quan y voi sy dong y clia Bd mén — Khoa
chan doan chirc nang Bénh vién Quan y
103 - Hoc vién Quan y. Nghién clu
khong xam l4n, khéng anh hudng strc

khde clia déi twong tham gia nghién ciu.
Két qua nghién clru chi phuc vy cho muc
dich khoa hoc, vi stc khoée cho cong
ddng, khdéng vi muc dich nao khac. Do
twong tinh nguyén tham gia nghién curu,
sau do dwoc cung cap day du théng tin
nghién ctru va két qua do.

3. KET QUA NGHIEN cUU
3.1. Cac thong sé ho hap

Két qua vé cac thong sb hd héap theo tudi
va gioi dwoc trinh bay trén cac bang 1 - 3.

Bang 1. Dung tich can chlrc nang (lit) cla dcu twong nghien ctru theo tudi va gidi.

Nam (n =77) (1)

N (n=77) (2)

Chung (n = 154)

(X + SD) (X + SD) (X + SD) P12
1(?“3%2‘3‘) 2,98 + 0,41 2,06 + 0,37 2514061 <005
3(?1"3%(()?) 3,27 £0,77 2,13 1 0,41 2,7 40,84 < 0,05
“(?“f%é‘;) 2,85+ 0,69 232 + 0,69 2,59 %072 > 0,05
5(?1':593%‘)’) 3,49 £ 0,85 2,39 + 0,44 2,93+ 0,86 <0,05
60-69 (e) 2.81£0,77 2,110,48 248+0,73 > 0,05

(n = 30)
p(a-b-c-d-e) > 0,05 > 0,05 > 0’05

Cac s liéu & bang 1 cho thay dung tich
can chlrc nang & nam cao hon so v&i ¢ ni
thudc tat ca cac nhom tudi, tuy nhién, sy

khac biét cd y nghia (p < 0,05) chi & cac
nhom tudi 19-29, 30-39 va 50-59.

Bang 2. Strc can duong the (cmHZOIL/glay) ctia ddi twong nghién clru theo tudi va gioi.

Nam (n=77) (1)

NG (n = 77) (2)

Chung (n = 154)

(X £SD) (X + SD) (X + SD) P2

1(9-2% g?) 2.11+0,59 2,40 £ 0,53 2,26 + 0,57 > 0,05
n=

3(0“3%(()‘;) 1,98 + 0,30 2,53+ 0,53 2,25+ 0,5 > 0,05
n-=

40-49 (c) 253 + 0,51 2,25+ 0,32 2,39+ 0,44 > 0,05
(n = 30) '

50-59 (d) 214 + 0,41 2,3140,26 2,23+0,35 > 0,06
(n=33) :

6(0—6% (()c-)z) 249 +0,76 2,64 £ 0,67 2,56 + 0,71 > 0,05
n=

p(a-b~c;d-e) >0, 05 2 e ) O¥ %4
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K&t qua trén bang 2 cho thay sirc can
hé hép gitra cac nhom tudi khong co su 0,09)-
Bang 3. Strc can dudng thd riéng phan

theo tudi va gioi.

khac biét co y nghia & ca nam va n (p >

(cmH,0.giay) cua dbi twong ngh:n clru

Nam (n=77)(1) N (n=77)(2)

Chung (n = 154)

e

o P12
(% +SD) (X £ SD) (X + SD)
19-29 (a) 627 + 198 4,85+ 1,17 554+1,74 > 0,05
(n =31) ‘e pi
- 30-39(b) 6,40 + 1,42 5,33 + 1,36 5,87 + 1,47 >0,05

(n =30) : '

8310} 7,10 £ 1,88 5,12+ 1,28 6,11 1,87 > 0,05
(n=30)

50-59 (d) 729+ 168 5,48 + 0,81 6,36 + 1,58 > 0,05
(n =33)

60-69 (e) 6,75 + 2,08 5,37 + 0,95 6,11+ 1,77 > 0,05
(n = 30)

P(a-b-c-d-e) > 0,05 > 0,05 > 0,01

Két qua trén bang 3 cho thay slc can
duwong thd riéng phan tuy c6 xu hwéng
ting theo tudi & ca hai giéi, & nam cao
hon & n, nhuwng khdong dat t&i sy khac
biét c6 y nghia (p > 0,05).

3.2. Twong quan gilra cac théng sé ho
hap va chi s6 nhan trac cua déi twong
nghién clru

Tuong quan gitra cac thong sé hé hap
dung tich ¢&n chirc ndng, sivc can dwong
tho va strc can duéng thé riéng phan véi
tudi, chidu cao ding, can nang va BMI
clia cac ddi twong nghién ciu duoc trinh
bay trén bang 4.

Bang 4. Moi twong quan gitra FRC, Raw va sRaw véi tudi, chigu cao, can nang.

FRC

= Raw sRaw
(cmH,0/L/giay) (cmH,0.giay)
r 0,052
Tuair 0,118 0,124
p > 0,05 > 0,05 > 0,05
Chiéu ; 0.480 ’ &,
o , -0,163 0,386
dung | i
i D . <0,01 < 0,05 < 0,01
Can | o
gl r 0,345 -0,092 0,311
(kg) | e
D < 0,01 ' :
| > 0,05 < 0,01
T S iy
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Két qua trén bang 4 cho thay ca ba
thong s6 FRC, Raw va sRaw déu twong
quan thuan, mirc 4o yéu voi tudi (p >
0,05). Voi chiéu cao hai théng sé FRC va
sRaw trong quan thuan, méc do vira (p <
0,01), con Raw twong quan nghich, murc
dd nhe (p < 0,05). Vi cén nang, FRC va
sRaw tuong quan thuan, mc dj vira (p <
0,01) va Raw lai c6 twong quan am, murc
dd yéu khdng cé y nghia (p > 0,05).

4. BAN LUAN
4.1. Cac théng sé ho hap
FRC do duwoc & nam tir 2,81 + 0,77
dén 3,49 + 0,85 lit va & nir tlr 2,06 £ 0,37
dén 2,39 + 0,44 lit (bang 1). Gia tri FRC
cao nhét gip & nhom tudi 50-59 ca & nam
va ni. Tuy nhién, su thay ddi FRC theo
cac nhom tudi ca & nam-va n¥ khong co
quy luat ré rang, gilra cac nhém tuoi
khong cé sy khac biét. Két qua do FRC
cla chung téi twong duong Vi két qua
clia mot s6 nghién ctu & trong nwdc [2],
[4] va thap hon so véi cua nhiéu nghién
ctru & chau Au [7], [8], [9] [10]. Trong
nghién clru nay & cung tudi va chiéu cao
thi FRC & nam cao hon so v&i & ni. piéu
nay co Ié do kich thwée 16ng nguc clua
nam I&n hon so vai caa niv. Gia tri FRC o
ca hai gioi trong nghién ctru clia chang toi
ddu nhdé hon so voi cia nguwoi chau Au,
c6 1é do sy khac biét vé ching tdc, ngudi
chau Au cao to nén kich thudc 16ng nguc
I&n hon cla ngu'ou Viét Nam, do vay thé
tich tinh ctia phoi cting lén hon (7], (8]
M6t s6 nghién clru cho thdy réng FRC
phu thudc vao thé tich tinh cla phoi va
kich thuac 1dng ngwe [5], (7], [8]).
42. Twong quan gitva céac chi
nghlen clru vo&i tudi va chi s& nhan trac
Xét twong quan cla FRC voi tudi,
chiéu cao, can nang, trong dé FRC tuong
quan thuan voi chiéu cao va can nang &
mlrc do vira co y nghia VOi hé sb twong
quan 1an lwot 1a r = 0,48; 0,345; tvong
quan yeu khdng c6 ¥ nghia voi tudi (bang
4). K&t qua nghién ctru cta chung toi

£
SO

41

twong duong voi két qua nghién clru cua
Nguyén N Hai Yen [4] Go trén 40 nam
gi¢i binh thudng & llra tudi 40-60. FRC
khéng lién quan dén tudi, nhung khac so
voi két qua cla cac tac gia khac trén thé
gidi [6] [8]. Nghién clru cua Golshan (6]
cho thay FRC tuwong gquan thuan muc do
chat voi tudi, con cta Neder [8] cho thay
FRC lien quan vira voi tudi va can nang
va twong quan thuan kha chat voi chiéu
cao (hé sd twong quan Vdi tudi, chiéu
cao, can nang , BMI lan lwot 1a 0,23; 0,63
va 0,31; 0,49). Nhw vay, hé so tuong quan
gita FRC véi cac chi sd nhan trac trong
nghién ctru clia ching téi twong duong véi
két qua cla nghién cliu & Viét Nam,
nhung thap hon so v&i & cac nghién clru
trén thé gidi. Didu nay co thé do sy khac
biét v& ching toc va chi sb khoi co thé
gitra ngwdi Viét Nam va chau Au.

Gia tri Raw khdng ¢6 sw khac biét giltra
cac nhom tudi (bang 2). Trong s nhiing
chi sé co thé duoc khao sat, théng sd hd
hép nay chi thé hién duy nhat mbi twong
quan véi chidu cao ding (p < 0,05), hé so
twong quan 13 -0,163, cho thay ddi tuvong
cang cao thi strc can duwdong thd cang
thdp (bang 4). Két qua nay twong ty nhu
clia Nguyén N Hai Yén (4], clia Koch va
cs. [7], nhung khac so véi cua Nguyén
Khac Toan [3] khi cho rang chi s0 Raw
ddc lap véi chi sb co thé dugc khdo sat.
Gia tri trung binh cia Raw trong nghién
cru nay twong dong voi két quad cia
Nguy&n Khéc Toan [3], Koch va cs. [7],
nhung cao hon cla Nguyén N&r Hai Yén
[4]. K&t qua nay c6 1& do chiéu cao ding
clia déi twong trong nghién clru cta ching
t5i twong duong voi clua Nguyén Khac
Toan va cua Koch, nhung cao hon cua
Nguyén N& Hai Yén. Trong nghién clu
hién tai, sc can duong thd gitka hai gidi
nam va n trong cung nhom tudi khang c6
sy khac biét (p > 0,05). Tuy nhién, strc
can duong thd & ni¥ cao hon & nam
thudc tAt ca cac nhém tudi. Diéu nay cb



Vietnam Journal of Physiology 19(4). 12/2015

ISSN: 1859 - 2376

o ——

thé do chidu cao cta nir thdp hon cua
nam gidi, phu hop véi nghién clu cua
Koch va cs. [7].

Hién nay trén thé gii chua c6 nhieu
nghién ciru vé strc can dudng tho riéng
phan cla cac déi twong la ngudi trudng
thanh binh thudng bang phwong phap the
tich ky than. Gia tri trung binh sRaw.trong
nghién clru clia ching téi (bang 3) cao
hon so véi két qua cla Nguyén Khéc
Toan [3], cla Nguydn N Hai- Yén [4],
thdp hon cla Koch & ca hai gioi [7] va
twong dwong véi. cia Piati [9]. sRaw ¢
moi lien quan vé&i chidu cao, can nang (p
< 0,01), khéng lién quan véi tudi- (p >
0,05), va nhan xét nay phiu hop véi nhan
xét cha Piati [9] nhwng nguwoc voi cla
Nguyén N Hai Yén, tac gid da cho rang
sRaw doc lap voi chiéu cao ding & ca

ngudi lon 1an tré em [4). Sy khac biét nay

c6 thé do ddi twgng nghién ciru, hodc do
chi sé chiéu cao, can nang va chi sb khoi
co thé BMI khac nhau: Koch nghién ctu
trén 686 ngudi Blrc khdoe manh (275 nam
va 411 ni¥), ca hai gi&i, tudi tir 25-85 [7].
Sy khac biét vé chling toc kém theo sy
khac biét vé dudng hd hap co thé 13
nguyén nhan gay khac nhau vé sic can

dudng the riéng phan. Hién nay, chua cé -

tai lidu ndi dén sy khac biét nay gitra cac
chling toc trén thé gidi, song yéu té ching
toc va thé tich phdi da duwgc dé cap trong
mot s nghién ctvu [5], [7].

5. KET LUAN

- sRaw cé xu hudng tang theo tudi & ca-

hai gi¢i, & nam cac hon & ni, tuy nhién
sy khac biét khéng c6 y nghfa (p > 0,05).
Riéng FRC va Raw khéng ¢ sw khac biét
gitra cadc nhém tudi & clng gidi va khac
gioi (p > 0,05). ‘ _ _

-.Ba théng s0 FRC, Raw va sRaw diy
tvong quan thuan mire d6 yéu véi tudi (p
> 0,05). FRC va sRaw twong quan thuan
murc d§ chat voi chiéu cao dirng (I3n lwot
r=0,48; 0,386, p < 0,01); con Raw twrong
quan- nghich mirc d¢. nhe voi chidu cag

42

ding (r =-0,163, p < (?,05).. FR‘C VéﬁRaw
twong. quan thuan mrc do vira véi can
nang (I1&n lvot r=.0,345; 0,31’1‘. it 0,.01).
con Raw khéng tuong guan voi ¢an nang,
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SUMMARY

BODY PLETHYSMOGRAPHY STUDY OF FUNCTIONAL RESIDUAL CAPACITY,
AIRWAY RESISTANCE, AND SPECIFIC AIRWAY RESISTANCE
IN HEALTHY ADULTS

Nguyen Thi Hoa', Pham Minh Dam'
"Vietnam Military Medical University

Pulmonary plethysmography is a widely used method in basic and preclinical research
to study respiration by measuring precisely several respiratory parameters. Our research
using this method conducted on 155 healthy adults divided into five groups of age (19—
29, 30-39, 40-49, 50-59, and 60-69) aiming at measuring functional residual capacity
(FRC), airway resistance (Raw), specific airway resistance (sRaw), and their correlations
with age, height, body weight, and body mass index (BMI). The results showed that sRaw
tended to increase with age in both genders, in males it tended to be higher than that in
women in almost groups of age (p > 0.05); FRC and Raw did not differ in all groups of
age (p > 0.05). FRC, Raw, and sRaw showed no correlation with age (p > 0.05). Height
pos:ttvely correlated with FRC and sRaw (p < 0.01), and inversely correlated with Raw.
The body weight positively correlated with FRC and sRaw (p < 0.01), but not with Raw.
FRC, Raw, and sRaw did not correlate with the BMI.

Keywords: plethysmography, functional residual capacity, airway resistance, specific

airway resitance



