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Tém tat

Khé thé khi géng strc la mot van dé thwong gap trong thwe hanh 1am sang.
Trén thuc té, tiép can chan doan bénh nhan kho thé thwong bét dau béng hoi
bénh st chi tiét va kham thuc thé toan dién. T d6, ngudi thay thubce sé chi dinh
cho bénh nhan lam cac tham do can lam sang phu hop dé cé dwoc chan doan xac
dinh va diéu trj pht hop. Tuy nhién, trong mét sb trwdng hop, du bénh nhan da
dwoc chi dinh lam cac xét nghiém danh gia hinh anh va hodc chirc nang hé hap va
tim mach chuyén sau nhw chup CT ngwc c6 can quang, chup déng mach vanh...
nhung van khéng tim dwoc nguyén nhan gay khé thé. Day that sy la mét thach
thirc cho ngudi thdy thude.

Nghiém phéap hé hap tim mach gang strc hay CPET 1a mét thdm do dong hoc,
trong diéu kién géng strc va twong dbi an toan, gilp xac dinh cac bat thwéeng sinh
ly ctia hé hd hép, tim mach va than kinh co trong viéc gay khé thé khi géng strc
ma khéng dwoc phat hién béng cac xét nghiém thuong quy khac. Méc du CPET
da tdn tai trong nhidu thap ky va cung cap théng tin co gia tri va thich hop vé dap
&ng clia hé hd hap, tim mach, than kinh co’ déi v&i géng stre, nhwng van chua
dwoc st dung rong rai do viéc dién giai khong don gidn va can cé kién thirc vé
dap trng sinh ly déi v&i gang stre. Muc tiéu cla bai viét nay nhdm cung cap thong
tin v& y nghta l1am sang ctia cac thong sé CPET va (ng dung CPET trong chan
doan kho thd man tinh.

Tir khéa: Nghiém phap ho hép tim mach géng strc, khé thé, khong gidi thich duoc

Abstract
Cardiopulmonary exercise testing in assessment chronic
dyspnea

Dyspnea on exertion is a common problem in clinical practice. In reality, a
diagnostic approach to dyspnea often begins with a detailed history and a
complete physical examination. Then, a physician will indicate paraclinical tests
to the patient to get a definite diagnosis and appropriate treatment. However, in
some cases, even though apatient has been indicated to have intensive respiratory
and cardiovascular imaging and/or function tests such as contrast chest CT scan,
coronary angiography, we don’t know causes of shortness of breath. This is a real
challenge for aphysician.

CardioPulmonaryExercise Testing or CPET is a safetydynamic and stress
test. It can help to identify physiological abnormalities of the respiratory,
cardiovascular, and neuromuscular systems that contribute to exertional dyspnea
andare not uncovered by routine tests. Although CPET has been for decades and
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providedvaluable and relevant information on the respiratory, cardiovascular, and

neuromuscular responses to exercise, it has not been widely used because of its

interpretation which is not straightforward and requires knowledge of physiological

response to exercise. The objective of this article is to provide information on

the clinical significance of CPET parameters and the application of CPET in the

diagnosis of chronic dyspnea.

Keywords: Cardiopulmonary Exercise Testing (CPET), dyspnea, unexplained

I. PAT VAN PE

Kho tho khi ging stc 1a mot van dé
thuong gip, anh huong quan trong dén chat
luong sdng va han ché chirc ning. Trong thyc
hanh lam sang, viéc chan doan va xac dinh
nguyén nhan kho thd thuong dua trén cac
tham do chirc nang hay hinh anh hé hap va
tim mach khi nghi nhu hé hip ky, phé than
ky, dién tam dd va siéu am tim... Tuy nhién,
trong mot sé trudng hop, cic xét nghiém
tham do khi nghi nay khong gitp ich cho
chin doan, ma can phai thuc hién cac tham
do chirc ning ho hap tim mach chuyén sau
va trong diéu kién ging sic, con duge goi
la CPET (Cardiopulmonary Exercise Testing
- Nghiém phap ho hap tim mach ging stc)
nham cung cap céc thong tin vé chic ning ho
hép, tim mach, chuyén hoa... khi géng strc va
la nén tang cho viéc xac dinh cac co ché sinh
ly bénh chinh gay ra kho tho.

Bai tong quan nay nham cung cap thong
tin vé vai tro cia CPET trong chan doan kho
tho man tinh va bat dau bang viéc xac dinh
nguyén nhan gay kho tho.

II. TONG QUAN

2.1. Cac nguyén nhan gay kho thé

Kho tho, hodc tho gap, 1a mot trong nhitng
than phién pho bién nhét ciia ngudi bénh va
duogc dac trung boi sy khong thoai mai khi
hit thé véi nhidu mirc dd khac nhau. That
vay, kho thé 1a mot hién tugng rat phtc tap,
1a hau qua tuong tac cua “nhiéu yéu té sinh
ly, tdm 1y, xa hdi va moi truong™[1].

Co ché gay kho tho kha phirc tap, véi
su tham gia cta nhiéu thanh phan trong hé
théng ho hap va dugc trinh bay tom tit ¢
hinh 1 [2]. Khi van déng, co thé nhan biét
can phai huy dong cac co ho hap va dap tng
bang cach ting ludng than kinh ly tim tir vo
nio van dong va hanh tuy dén cac co ho hap.
Céac co ho hap dap Gmg bang cach ting thong
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khi giup co thé van dong, ddng thoi gai tin
hiéu phan hoi vé trung khu hé hip va vo nio
cam giac. Khi c6 sy mét can bang giira ludng
than kinh huéng tdm va ludng than kinh ly
tam, duoc nhan biét boi vién vo ndo (limbic
cortex), kho thé s& xudt hién.

Hinh 1. Co ché giy kho tho

Viéc danh gia kho thd doi hoi phai xem
xét can than tir tién sir (hat thude 14, kiéu kho
tho, yéu td khoi phat...), thim kham thyc thé
toan dién, dén két qua xét nghiém thuong
quy vé huyét hoc, sinh hoa, va cac tham do
chirc nang hay hinh anh hoc hé hap va tim
mach...Nhan dién nguyén nhan sinh 1y bénh
co ban déng vai trd quan trong trong chan
doan va diéu tri kho thé va cac nguyén nhan
sinh ly bénh nay dugc trinh bay ¢ bang 1 [1].

Bang 1. Cac nguyén nhan gay kho tho

1. Bat thudng co hoc ho hép:

- Duong tho

- Nhu mé phoi

- Bénh 1y thanh nguc i
2. Bat thuong trao doi khi ¢ phoi
3. Roi loan than kinh co

4. Bat thuong tuan hoan tim mach
5. Roi1 loan ndi tiét

6. RO1 loan chuyén hoa

7. R6i loan huyét hoc

8. Tam 1y
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Céc bénh 1y anh huong dén bt ky thanh
phan nao dugc dé& cap & bang 1 déu co thé
biéu hién bang khé thd hodc han ché ging
strc. Nhitng co ché bénh sinh nay c6 lién quan
dén hé thong tim mach, dap ung thong khi va
trao do6i khi, hodc cac van dé vé chuyén hoa.
Hién nay, CPET la mot phuong phap c6 hé
thdng dé danh gia dap ung ging stc, nhan
dién thanh phan ndo giy ra gidi han ging strc
va do ndng cua han ché géng stre. Viée dién
giai CPET doi hoi sy hiéu biét vé dap ung
sinh 1y d6i v6i gang sitc. Do d6, ching ta
cung tim hiéu cac thong s6 CPET chinh trudc
khi tng dung CPET dé chan doan kho tho.

2.2. Cac thong s6 CPET chinh

CPET cung cip cac thong tin vé bdn linh
vuc chinh 13 hoat dong chuyén hoa, dap tng
tim mach, dap ung thong khi va dap ung trao
d6i khi. Cac théng sé6 CPET dai dién cho
trng Iinh vuc va gia tri tham khao cua céc
thong sb nay dugc tom tat trong bang 2 [3]
[4] [5] [6]. )

2.2.1. Dap vwng chuyén hoa

Cac thong s CPET giap danh gia dap tng
chuyén héa khi ging sic la:

2.2.1.1. Ngudng yém khi (Anaerobic
Threshold: AT): la mitc muc tiéu thu oxy
16n nhat c6 thé dat duoc ma khong can ning
lugng tir chuyén héa yém khi. Binh thuong,
AT phai lén hon 40% VO2max du doan.

2.2.1.2. Ty I¢ trao doi hé hdp (Respiratory
Exchange Ratio - RER): la luong CO, tao
thanh trén moi lit O, ti€u thu va dugc do tur
khi thé ra & miéng. Thong sé nay duoc tinh
dua trén ty sb gitta VCO2 va VO2 (VCO2/
VO2). Binh thuong lac nghi, RER thuong
6n dinh trong khoang 0,8 dén 0,9, véi su
thay d6i nho giita cac ca thé, tuy thudc vao
su can bang cua ché do 4n chat béo va chit
bot duong. Ngay trudc va trong giai doan
dau ging strc, RER c6 thé ting tam thoi do
ting thong khi. Trén ngudng yém khi, VCO2
tang 1o rét so voi VO2 va R tang trén 1. Khi
ngung giang stc, VO2 giam dot ngdt trong
khi VCO2 van ting do tiép tuc loai bo CO2
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trong mo. RER sau d6 ¢ thé ting trong 1 dén
2 phut dé dat gia tri cao tur 1,3 dén 1,5 trude
khi quay tro lai gia tri nén.

2.2.2. Dap wrng tim mach

Céc thong s6 CPET gitp danh gia dap tng
tim mach khi gang suc la:

2.2.2.1. Tan sé6 tim (Heatr Rate: HR) va
duw trit tan s6 tim: tan s6 tim ting tuyén tinh
khi ging strc. Binh thuong, tin s6 tim ¢ mirc
ging strc tdi da phai 16n hon 85% du doan.
Du trit tan s tim, duoc dinh nghia la sy khac
biét gitra tan s tim du doan va tan s tim
dat dugc khi ging stc toi da. O ngudi binh
thuong, dy trir tan sd tim < 20 nhip/phut),
nhung thong s6 nay kho sir dung trong viéc
giai thich két qua ging strc do tan s tim thay
ddi dang ké & cac do tudi.

2.2.2.2. Ddp ing huyét dp: huyét ap ciing
1a mot thong sé duge sir dung dé danh gia
chirc nang tim mach. Khi ging stc, huyét
ap tam thu tang va huyét 4p tdm truong van
khong thay d6i hodc giam nhe vi giam stc
can mach mau toan than. Binh thuong, ¢ dinh
ging strc, huyét ap tim thu va tdm truong dao
dong trong khoang 205 + 25 mmHg va 100
+ 10 mmHg.

2.2.2.3. Lwong oxy tiéu thu da
(VO2max): 1a thuée do kha ning ging sirc
hiéu khi, bi anh huong boi chirc nang tim,
kha nang van chuyén oxy va kha ning lay
oxy ctia cac mo. O nguoi khoe manh, trong
s6 cac bién lién quan dén giao oxy thi hé
théng tim mach 1a nguyén nhan chinh lam
gi¢i han VO2max. Thong khi va trao doi khi
thuong 1a di ¢é duy tri PaO2 va do bio hoa
oxy trong mau dong mach (SaO2) & muc
ging strc toi da.

toi

2.2.2.4. Luwong oxy cho mot nhip tim
(O2pulse): c6 thé dugc st dung nhu 1a chi s6
dai dién khong xam 14n cho thé tich nhat bop.
Binh thuong, ¢ dinh ging sic, O, pulse 16n
hon 80% gié tri dy doan.

2.2.2.5. Bién doi dién tam do: co thé 1a
cac biéu hién rdi loan nhip hoic thiéu mau
cuc bo co tim.
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Bang 2. Gi4 tri tham khao cua cac thong s CPET

Théng sb Gia tri tham khao
Chuyén hoa
Ngudng yém khi > 40% VO2max dyu doan
RER > 1,15 tai dinh gang sirc
Tim mach
Tan s6 tim tai dinh géng stc | > 85% du doan
Du tri tan s6 tim <20 nhip/phut
Huyét 4p lzlgyét ap tam thu V?l tam truong dao dong trong khoang
5+ 25 mmHg va 100 + 10 mmHg
VO2max tai dinh gang stc | > 80% du doan
02 pulse tai dinh gang stic > 80% du doan
Thong khi
Tan s6 tho tai dinh gang sttc | < 60 nhip/phit

Thé tich khi Iuu thong

tang 3 - 4 1an & dinh gang stc

Du trir tho tai dinh géing sirc

>15%

VEqO2 gia tri binh thuong tai AT la dudi 31

VEqCO2 gia tri binh thuong tai AT 1a dudi 34

Do déc VE so véi VCO2 20 - 30

Trao dbi khi

PetO2 (mmHg) 100 - 115, tang hon sau AT

PetCO2 (mmHg) 35 - 42, giam thap hon sau AT

VD/VT khoang 0,34 khi nghi va giam di 0,1 khi ging sirc
SpO2 >95%

2.2.3. Dap wng thong khi

Céc thong sb CPET gitip danh gia dap ung
thong khi khi gang sirc 1a:

2.2.3.1. Tan sé thé (Respiratory Rate - RR):
tang 2 - 3 1an ¢ dinh géng sirc va khong vurgt qua
50 - 60 nhip/phut ¢ nhitng nguoi khde manh.

2.2.3.2. Thé tich khi heu théng (Tidal Volume
- VT): tang 3 - 4 1an & dinh géng strc.

2.2.3.3. Théng khi tw y toi da (Maximal
Voluntary Ventilation - MVV): trade khi thyc hién
CPET, nén do ho hap ky & trang thai nghi dé danh
gia dung tich séng (Vital Capacity) va thé tich khi
thd ra t6i da trong 1 gidy dau tién (FEV1). Két
qua do hd hap ky duoc sir dung dé tinh MVV tir
phuong trinh: MVV =FEV1 x 35 (hodc 40).
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2.2.3.4. Thong khi phut (Minute Ventilation
- VE): 1a thé tich khi hit tho mdi phiit, dugc tinh
bang tich s6 cua thé tich khi luu thong (Tidal
Volume - VT) va tan s6 thé (RR). Binh thuong,
VE ting trong sudt qua trinh géng strc, véi ting
nhiéu hon sau ngudng AT.

2.2.3.5. Dy trit tho (Breathing Reserve -
BR): du trit tho khi géng stic cho thiy mirc do
ma VE tiép can MVV ¢ dinh géng stic, co thé
duoc biéu thi béng lit trén phtt va duoc tinh
bang cong thirc:

BR =MVV - VE ¢ dinh ging strc hodc dudi
dang phan tram nhu sau:

BR =[(MVV - VE ¢ dinh gang sitc) / MVV]
% 100%).
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Gia tri binh thuong cia BR 1a> 15%

2.2. 3 6. Tuong dwong thong khi O, (VEqO2):
la ty s6 VE trén V02 (VE/VO2) da1 dién cho
thé tich thong khi can thiét dé hap thu 1 lit oxy.
Mdi twong quan nay khong tuyén tinh, bi anh
huong boi ting thong khi, ting khoang chét va
dao dong thong khi. Gia tri binh thuong tai AT
la dudi 31.

2.2.3.7. Twwong duong thong khi CO,
(VEqCO2): la ty s6 VE trén VCO2. Chi sO nay
dai dién cho thé tich thong khi can thiét dé thai
1 lit CO2. Thong s6 nay tang lén khi c6 ting
thong khi va khoang chét. Gia tri binh thudng
tai AT 1a dudi 34.

2.2.3.8. Luong CO, tao thanh nhu d3 dé cap
o phan trudc, VO2 tang khi ging stc, lam ting
dong thoi lugng CO, tao thanh. Khi cong ngay
cang tang, lugng CO, dugc tao ra ting tuyen
tinh so v&i cac gia tri lac nghi. Trén ngudng
yém khi, téc do tao CO, nhiéu hon luong O,
duoc tiéu thu do phan tng dém lactate cua
HCO3-.

2.2.3.9. Hiéu qua thong khi: dai dién cho
mdi lién hé giita VE va VCO2 va duoc do bang
d6 doc VE so voi VCO2. O bénh nhan suy tim,
c6 tinh trang ting thong khi nén do déc VE so
v6i VCO2 cao hon ¢ nguoi khoe manh. Gia tri
binh thudng 1a tir 20 dén 30.

2.2.3.10. Han ché luong khi tho ra: mic do
han ché ludng khi tho ra khi géng sirc duge danh
gi4 dua trén vong luu luong - thé tich ging stic
so v6i vong luu luong - thé tich t6i da. Mbi lién
hé nay co thé cung cap thong tin vé& muc do cua
han ché ludng khi tho ra, cac thé tich phoi hoat
dong, cing nhu chién lugc thé duge si dung
khi ging sirc tang dan. Mirc do han ché luong
khi tho ra khi gang st 1a phan tram VT tiép xuc
hodc vuot qua ranh gii vong luu lugng - thé
tich t6i da. Sy hién dién cta han ché ludng khi
tho ra thiic day cing phong phoi dong hoc va
ap lyc duong cudi thi tho ra ngi sinh kém ting
cong tho, giam chirc ning cta co ho hap, ting
cam giac kho tho va tac dong x4u dén huyét
dong. Khi mtrc d6 han ché luu luong thé ra trd
nén dang ké (> 40 - 50% VT), thé tich phoi cudi
ky thé ra thuong tang.

Nhiéu may hién dai c6 thé chuyén héa cho
phép danh gia han ché ludng khi tho ra bang
cach v& biéu do vong luu lugng - thé tich
gédng sirc so v6i vong luu luong - thé tich tbi
da. Tuy nhién, hién chua c6 su déng thuan ro
rang lién quan dén tiéu chuan dinh luong han
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ché ludng khi thé ra. Theo dinh nghia, han
ché ludng khi th ra 1a phai co bang chung
ting ap lyc trong phdi ma khong ting luu
lwong thé ra.

2.2.3.11. Dao déng théng khi khi ging sikc:
la xen k& nhu‘ng dot tang thong khi va giam
thong khi. Chan doan dya trén tiéu chuan thong
khi dao dong trong it nhit 60% thoi lugng géng
suc, voi bién do ttr 15% tro 1€n so véi VE trung
binh luc nghi.

2.2.4. Pdp trng trao doi khi

Céc thong s6 CPET gitip danh gia dap tmg
trao d6i khi khi ging suc 1a:

2.2.4.1. Ap sudt riéng phan 0, va CO, cuoi
thi tho ra (End - Tidal Partial Pressure for
0, and CO, - PetO2 va PetCO2): PetO2 Va
PetCOZ duoc do & cudi thi tho ra. Cac tham s6
nay phu thuoc vao tang thong khi va khoang
chét. Khi ging stc, khoi dau PetO2 giam va
PetCO2 tang. Tlep tuc gang suc nira, PetO2
giam dan, dat dén muc thap nhét tai AT va
PetCO2 khong thay doi. Khi tiép tuc ting tai,
PetO2 bit dau ting, va PetCO2 bat dau giam
(kém tang dong thoi cia VEqCO2).

2.2.4.2. Ty s6 thé tich khodng chét sinh Iy
(Dead Space Volume - VD)/thé tich khi luu
thong (VT): VD/VTphan anh su twong hop gitra
thong khi va tudi mau. O nguoi khoe manh,
VD/VT khoang 0,34 khi nghi va gidm di 0,1
khi gang sirc. O bénh nhan bénh phdi hoic ting
ap phdi do bénh tim trai, thong sd nay cao hon
va khong giam khi ging strc.

2.2.4.3. Do bdo hoa oxy theo mach dap
(SpO2): 1a phuong phap thuong duoc st dung
dé do tinh trang oxy hoa mau khi gang sirc. N6
c6 thé kém chinh xac hon Sa02, nhét 14 khi
& murc thip va d& bi nhidu. Thong thuong, ca
SpO2 va Sa02 dugc duy tri & mirc binh thuong
va On dinh v&i gang strc. Bat ky su sut giam nao
> 5% cho thay bét thuong trao doi khi. Giam
ning SpO2 khi ging sirc (< 80%) 1a biéu hién
ctia r6i loan trao doi khi ning va nén nhanh
chong ngimg ging stc.

2.3. Ung dung CPET trong chin doan
kho thé man tinh

CPET la mét nghiém phap cung cép cho
ching ta nhiéu théng s6 vé dap g cua chuyen
hoa, ho hap va tim mach khi ging strc. Bat
thuong cua bat ky thanh phan nio trong hé
thong nay déu co thé gay kho thd va biéu hién
bang cac bénh Iy thudng gap trén 1am sang nhu
céc bénh 1y ctia hé ho hap (bénh phdi tic nghén
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man tinh, bénh phéi mo6 k€&, bénh mach mau
phdi); cac bénh 1y tim mach (bénh tim thiéu
mau cuc bd, suy tim) hodc mot s6 tinh trang
khac (suy giam thé chat, ting thong khi va béo
phi). Bang 3 [5] [7] trinh bay tom tat biéu hién
cua CPET trong cac bénh ly thuong gép nay.

2.3.1. Biéu hién ciia CPET trong bénh Iy
tim mach

2.3.1.1. Suy tim

Giam kha ning ging stc 1a mot trong nhimng
biéu hién co ban ciia suy tim, ké ca suy tim nhe
va thay do6i theo d6 ning ciia bénh. Kha nang
ging stc giam vi tim khong thé cung cap da mau
giau oxy cho hoat déng cua co bip. VO2peak s&
giam so voi ngudi binh thudng ciung tudi, gisi

tinh va chidu cao. Tai bat ky ngudng tai hoic
VO2 nao, nhip tim ting hon so véi binh thuong,
thuong 1a do thé tich nhat bop giam. O dinh
gang strc, tan sb tim c6 thé dat murc toi da du
doén, nhung mot sO bénh tim ciing gy ra gioi
han tang tan so t1m va trong truong hop do, tan
s0 tim tai dinh ging stic thap hon tan s6 t6i da du
doan theo tudi. O , pulse thuong dat binh nguyén
& cubi giai doan gang sirc va ¢ miic thip hon dy
doan. Ngudng yém khi thuong xuat hién som va
VO2 tai AT dudi 40% VO2 du doan.

bap Ung thong khi thuong binh thuong.
Trao d6i khi co thé bat thuong, véi VD/VT va
tuong duong tl}ﬁng khi CO, (VEqCO2) thuong
tang tai dinh gang suec.

Bang 3. Biéu hién CPET ciia mét s6 bénh 1y thuong gip

Théng
Thong so Théng s6 tim mach Théng s6 hd hip chlslgfén
héa
Bénh ly VO2peak | HRpeak | O2pulse I\X\% \\']l;/ VEqCO2 | Pa02 | AT1
Bénh tim mach
Suy tim J ~ \2 BTA 2 l BT )
Beénh tim thiéu ! ! BT/ | BT | BTA
mau cuc bd
Bénh hé hip
BT/
Bénh phéi tic . ver | BT |+ |, A gg;‘é
ngh&n man tinh hoic - <dc
dinh
Bénh phdi mo BT 1
k& Bénh mach l BT /A hodic BT/T T T BTA
mau phoi ;
Cac tinh trang khac
Suy gidm thé BT
chat \2 BTA l BT BT BT BT hodic |
Tang thong khi BT BT BT T BT BT
{ theo
can nang
that su, BT
Béo phi binh BTA | BT |hogc| BT | BT | BT |, BT
thuong s hoic
theo can
nang ly
tudng

Ghi chu: | (giam); T (ting); BT: binh thuong
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2.3.1.2. Bénh tim thiéu mdu cuc bo

Bénh tim thiéu mau cuc bd c6 thé biéu hién
trén CPET la giam giao oxy cho co tim. Kha
ning gang strc giam va ngudng yém khi thap 1a
do nhiém toan lactic xuét hién sém. Trong khi
ging stic, tAn sd tim ting cao va O, pulse giam,
dau hi¢u cua thé tich nhat bop tang khong du
trong khi ging strc, ddn dén gia ting dang ké
d6 dbc ctia mbi lién quan tan s6 tim - VO2. O
nhitng bénh nhan nay, tbc do tang VO2 cham
so voi tc do ting tai. Nhitng thay dbi trén dién
tam do phu hop voéi tinh trang thiéu mau cuc
b co tim khi gang stic, két hop voi giam dong
thoi ciia VO2 cung cp thém thong tin cho chén
doan. PBap tng thong khi thuong binh thuong
va VEqCO2 tai AT binh thuong, cho thay giam
02 khong phai 1a do phoi.

2.3.2. Biéu hi¢n ciia CPET trong bénh Iy
hé hdp

2.3.2.1. Bénh phéi tic nghén man tinh

Nhirng thay ddi vé co hoc thong khi ¢ bénh
nhan bénh phéi tic nghén man tinh l[am bénh
nhan giam kha ning ging strc trude khi dat dén
gidi han cua hé tim mach. O bat ky muc tai
nao,VE déu cao hon so v&i binh thuong, 1a hau
qua cua tang thong khi khoang chét. Tai dinh
ging suc, VE bang hodc ngay dudi MVV cho
thdy bénh nhan khong con duy trit thong khi. O
bénh nhan bénh phdi tic nghén man tinh ning,
thé tich khi luu thong c6 thé giam ¢ cudi giai
doan ging stc do hién tuong biy khi. Co thé
biéu hién bit thuong trao ddi khi nhe nhu VD/
VT tang khi nghi va khong giam khi géng stc.
VEqCO2 c6 thé ting va do bdo hoa oxy theo
mach dap (SpO2) c6 thé giam do bt tuong hop
thong khi tudi mau.

Tan s6 tim tang khi ging stc nhung vi suy
bom thong khi xay ra trudc khi tim bi thach
thirc toi da nén nhip tim & dinh gang stc thuong
thap hon so vdi tan s6 tim tdi da dy doan. Kha
ning ging strc giam do han ché thong khi xay
ra truGe khi tim dat dén gidi han tdi da, nén tim
van c6 thé dap ung du nhu cau twdi mau cho
hoat dong ciia co. Két qua 13, ngudng AT khéng
xuét hién hodc c6 thé binh thuong.

VO2peak s€ giam so voi nguoi binh thuong
cung tudi, gi6i tinh va chiéu cao. Mic du binh
nguyén cua O, pulse thuong lién quan dén han
ché do tim, nhung ciing c6 thé gip ¢ nhiing
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bénh nhan bi han ché théng khi do bénh phoi
tac nghén man tinh ning. Trong nhimng trudng
hop nay, bénh nhan bi & khi ndng do thoi gian
tho ra khong di, dan dén tang ap luc trong 16ng
ngue, giam hdi luu tinh mach va giam thé tich
nhat bop. Nhitng bénh nhan ndy ngimg ging
strc voi than phién chinh 1a kho tho.

2.3.2.2. Bénh ph(fi mo ké va bénh mach
mdu phoi

Bénh phéi mé k& 12 mot nhéom rdi loan
khong déng nhét, dic trung bdi su day 1én cia
vach phé nang, ting sinh nguyén bao soi va
lang dong collagen. Néu qua trinh nay khong
dugc kiém soat s& dan dén xo phdi va giam kha
nang trao doi khi ctia phoi.

Bénh mach mau phéi gém ting ap dong
mach phdi tién phat, thuyén tic phdi, ting ap
phoi do huyét khéi thuyén tic man tinh, viém
mach mau phdi... Mic di bénh mach méau phdi
va bénh phdi mé k& 1a hai bénh 1y c¢6 co ché
bénh sinh khac nhau, nhung bénh nhan bi cac
bénh 1y ny c6 xu huéng biéu hién tuong tu trén
CPET nén cac biéu hién CPET cua hai bénh ly
nay s& dugc dé cap bén dudi.

Nhin chung, bénh nhan bénh phéi mo ké
va bénh mach mau phdi c6 VO2peak thap hon
s0 v&i nguoi binh thuong cung tudi, gisi tinh,
chiéu cao va AT binh thuong hodc thip. Tan s6
tim ting khi ging sirc nhung sé& ting cao hon
binh thudng ¢ bat ky mirc tai nao. Tan sb tim &
dinh géng strc binh thuong hodc thap hon tan sb
tim du doan.

Dy trit thd binh thuong trong bénh mach
méau phdi va c6 thé giam & bénh phdi md ké.
Tai dinh ging stic, tan s6 thé thuong vuot qua
50 nhip mdi phut. Ngoai ra, bénh phdi mo k& va
bénh mach mau phéi con anh huong dén trao
d6i khi va tudn hoan phdi, biéu hién bang ting
VD/VT va VEqCO?2 trén CPET. Ca hai bénh ly
nay déu c6 thé 1am giam oxy méu luc ging sirc
khi bénh nang.

2.3.3. Biéu hi¢n ciia CPET trong mét sé
tinh trang khdc

Phén 16n bénh nhan thuc hién CPET vi khé
tho khi ging stic s& ¢6 nguyén nhan do ho hap
hodc do tim mach. Tuy nhién mét sb tinh trang
khac c6 thé anh hudng dén kha niang géng stc va
gdy kho thé nhu suy giam thé chét, ting thong
khi hodc béo phi va s& duoc dé cap bén dudi.
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2.3.3.1. Suy giam thé chdt

Suy giam thé chét co thé biéu hién bang giam
kha ning gang stc, giam VO2peak va O2pulse.
AT binh thudng hodc giam. Gia tri RER thip &
dinh géng strc. D trit tan s6 tim va du trit thong
khi binh thudng. Bénh nhan suy giam thé chat
s& khong c6 biéu hién cta bat thuong thong khi
va trao d6i khi.

2.3.3.2. Tang thong khi

Hoi ching tang thong khi c¢6 thé biéu hién
bang cac triéu ching nhu khé thd khi ging
stuc, dau nguc va choang vang. Nguoi bi hoi
chirng ting thong khi thudng c6 VO2peak va
tai binh thuong hodc gan binh thuong. Quan
trong hon, hdi chung tang thong khi thuong
biéu hién trén CPET bang kiéu thd bat thuong
ca khi nghi va khi ging strc va diéu dé giup
ich cho chan doan. Biéu hién trén CPET cua
hoi ching nay thuong cho thay tinh trang
ting thong khi, voi ting VE, VEqCO2, tan
s6 ho hap va kiém ho hap (giam PetCO2 va
PaCQ02). Trai ngugc voi tan s6 tho tang dan
trong khi ging stcc & ngudi binh thuong,
nhiing nguoi bi hdi chung tang thong khi co
thé bat dau bang tan sb tho ting nhanh dot
ngot, thd nong va déu, khong tuong xting vi
nhu cau chuyén hoa.

2.3.3.3. Béo phi

Béo phi 1a mot van dé ngay cang phd bién
va anh huong dén ging stc. VO2peak giam
so voi can ning thyc té nhung binh thuong so
v6i can ning 1y tuong. Nhu cau chuyén hoa
cao so voi tai nhung do dc cua duong biéu
dién VO2 so voi tai thi binh thuong. Tan s6
tim ting & muc tai dudi tdi da va tin sb tim
dinh gan binh thudng dan dén duy trit tin s6 tim
khong c6 hodc thap.

Thong khi khi ging sttc & nguoi béo phi
cao hon so voi ngudi binh thuong, chii yéu la
do nhu cau trao doi chat ting lén. VE/MVV
thuong binh thudng nhung ciing c6 thé ting
khi béo phi nang. Do khi nghi, dung tich can co
ning va thé tich khi dy trir tho ra giam & nguoi
béo phi, nén khi ging stc ting VT 1a nho vao
tang thé tich phdi cudi thi hit vao va dép tng
tang VT khi ging sirc ciing giam do cong tho
tang kém giam suét dan caa phdi. O ngudi béo
phi, VD/VT, VEqCO2 va PaO2 khi ging sirc
thuong binh thuong.

22

1. KET LUAN

Tom lai, viée danh gia kho tho khi ging stc
thuong bat dau bang hoi bénh str, kham thuc thé
toan dién va lam cac xét nghi€ém danh gia hinh
anh va chtrc nang ho hép, tim mach khi nghi
nhu chup X quang phoi, do ho hép ky, siéu 4m
tim... Thong thuong, nhitng danh gia nay da co
thé cung cap thong tin hitu ich giup chan doan
nguyén nhan va do nang cua kho théd. CPET
thuong dugc chi dinh khi c6 su khong phu hop
giita tridu chimg ctia bénh véi cac két qua hinh
anh hodc chirc nang ho hép, tim mach khi nghi.
Thong tin thu duoc tir CPET c6 thé gitp xéac
dinh nguyén nhan ciia han ché ging stc. Trong
mot s6 trudng hop, CPET gitip xac dinh nguyén
nhan khoé thé khi gang stre 1a ¢6 lién quan dén
béo phi hodc suy giam thé chat, mang lai sy an
tam cho bénh nhan, ciing nhu giup tiét kiém chi
phi do khong phai chi dinh thém céac tham do
chuyén sau khac dé xac dinh nguyén nhan cua
kho tho khi géng sirc.
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