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Ké twr ngay Riva-Rocci phat minh ra may do huyét
ap thwc té dau tién, viéc xac dinh chinh xac huyét
ap khong xam lan da la mot thach thirc. Phuong
phap nghe tim (ho&c “tha cong”), bat chap nhirng
nd lyc tiéu chuadn hoéa quy trinh, vdn mang tinh
nghé thuat hon nhiéu so voi khoa hoc, vi n6 doi héi
bac s lam sang (co thinh giac tot) st dung ky thuat
quy dinh va thyc hién n6 mét cach nhat quan. Voi
sy ra doi cia may do huyét ap tw dong dau tién
vao nhirng nam 1960, thiét bj dién tlr da loai bd
phan I&n tinh nghé thuat (va sy khong chac chan)
ra khoi quy trinh va cé |é da cung cap cac gia tri
ldm sang vra chinh x4c (tlrc & chung cho gia tri
thwe) viva chinh xac (tiee la chung lap di 1ap lai).
dwa ra cac gia tri giong nhau trong pham vi rat
hep).

D6 chinh xac va d6 chinh xac la hai ly twéng
song sinh clia bat ky phép do khoa hoc nao. Dleu
quan trong khéng kém doi voi tI:net bi 14 cung céap
d liéu thyc cling nhw cung cap di liéu dé moét
cach dang tin cay, cho du phép do dworc thwe hién
hai Ian hay 200 lan. Néu duoc Iira chon, liéu chung
ta mudn mot von ké ky thuat sq doc duwoc dién ap
sai nhwng On dinh hay mét d()ng hg“) do dién ap
thwe nhung chi doc dwgc mét niva s6 doc cua n6?
Ly twédng nhat la chung ta muon gia tri thuc té va
ching ta muén gia tri d6 mdi khi ching ta do
lwong. Van dé& nay da dwoc ghi nhan trong cac
phuo’ng phap do huyet ap so’m nhat. Nhw mot tac
gia da noi, “Cac con s co thé khong ‘dung’, nhung
it nhat chung téi hoat dong tir—nhuw cach noi clia
biét nglr—'mét co s& dir liéu chung”. (Bruner,
trang 86)

Nguoc lai voi viéc do huyét ap tryc tiép xam lan
doéng mach bang éng thoéng chira day chét 1dng va
bd chuyén déi ap suét, may do huyét ap xam l4n
(NIBP) duwoc thiét ké ge xac dinh huyét ap déng
mach mot cach gian tiép, theo quy trinh hai budc:
chung xac dinh huyét ap tam thu gié tri béng cach
pha’t hién hién twong vat ly (tiéng “chup” dau tién
clia dong mach bj téc) two’ng quan vo&i ap suét
trong vong bit bi tdc. Khi ap suét trong vong bit
gidm, ap suét tam trvong dwoc xac dinh la ap suét
trong vong bit khi ddng mach ngirng dao déng
(hoac dao ddng, do dé co thuat nglr “oscillometric”
cho phuong phap nay.
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Phép do dao dong co nhiéu bién sb co thé anh
hwdng dén ca dé chinh xac va do chinh xac va
chung thudc hai nhém:

Lién quan dén bénh nhan

* Nhijp tim

* Nhip tim khéng déu co thé gay ra sai s6 vé gia tri
huyét ap vi nhip tim khéng deu tao ra ap lwc rat
khac nhau gilra cac nhip dap.

* Thé tich xung (the tich mach mau thay dbi
bao nhiéu theo méi xung)

e Tubi (tre so sinh, tré em, thanh thiéu nién,
nguwoi lon, 1&o khoa)

* Trong lvgng (md mém anh huwéng dén viéc

truyen xung dén vong bit)

Tw thé (nam, ngdi, ding) ) )

e Cactinh trang anh huwéng dén hé thong mach
mau (thubc van mach, mang thai, v.v.)

e Trang thai cdm xuc (“tdng huyét ap 4o
choang trang”, chan thuong, v.v.)

Lién quan dén monitor

e Kich thuwéc vong bit, twong tng véi dwong kinh
chi cia bénh nhan
* Dong luc hoc cla dng (dwong kinh bén trong,
do dan hoi, chiéu dai (lam tang thé tich)
* D§ thong thoang clia ong (ro6 ri, thuwdng la & cac
diém nai)
e Hién vat (tiéng 6n) trong khi nén ho&c trong moi
trwdng thir nghiém
e Thuat toan st dung trong mach logic:
- Ché do xa hoi ctia vong bit - theo trng budc
hoac bang cach “chay mau”
— Néu theo tirng buéc thi tdng bao nhiéu? (6
mmHg? 8 mmHg’?)
— Xac dinh diém tam thu, diém trung binh va
diém tam trwong
- Loc cac thanh phan ap suat thay dbi tr ap
suét co ban

Yéu tb cubi cung nay—thuat toan dwoc str dung
aé d|eu kh|en hé thong va xt ly dir lieu—Ila doéc
quyen clia mdi nha san xuat man hinh NIBP. Trong
bbén thap ky qua, cac thuat toan khac nhau da
duwoc cai tién dé giai quyet cac van dé trong cac
mé hinh dau tién, chang han nhw tinh trang ha
huyét ap qua mtrc, nhip tim cham va khong cé kha
nang phat hién mach yéu.,Méy theo ddi ngay nay
o kha nang xac dinh huyét ap mét cach dang tin
cay trong hau hét cac tinh hudng I1am sang.
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Nhung ching khac nhau & mét sé khia canh chinh, trong do
quan trong nhat la viéc xac dinh cac diém tam thu va tam
trwong Mot sb c6 thé st dung dd cao cla dang song ap suat
dé danh déu nhwng diém nay; nhirng ngwdi khac co thé st
dung d6 déc cla tin hiéu ap suét:
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Hinh 1. Giai thich d6 cao/dd déc dé xac dinh huyét ap tir di¥ liéu bién d6 xung.

Su khac biét vé thuat toan tao ra sw khac biét vé gia tri duwoc
dwa ra bdi nhieu man hinh NIBP trén thi treong, ngay ca khi
tat ca cac bién khac déu co dinh. Vi vay, rat kh6 dé so sanh dé
chinh xac gitra cac may do huyét ap cla cac nha san xuét
khac nhau, nhung moét may do huyét ap tét sé cho két qua
nhét quan. N6 co thé Iap lai. ) )

Nam 1987, Hiép hdi vi sw tién bd cua thiét bi y t& (AAMI) da
coéng bd Tiéu chuan danh cho may do huyet ap dién t hoac tw
dong, SP-10 *. Trong thong sO ky thuat ve hiéu qua tbng thé
ctia hé théng, né yéu cau chénh léch gilra gia tri tam thu va
tédm truo’ng va “‘hé thong so sanh” phai la + 5 mmHg, v&i do
léch chuadn khong qua 8 mmHg (Phan 3.4.2). Mot do léch
chuan dai dién cho khoang hai phan ba dan sb, do do, hai
phan ba dan s6 mau phai nam trong khodng 5 + 8 ho&c 13
mmHg; nhwng 5% khac cé thé rong téi 21 mmHg. Cac phuong
phap so sanh ma ho st dung la ca ky thuat xam lan va
phwong phap nghe tim thai (“tht cong”), dwa trén mot so lvong
I&n cac nghién ctru doc lap bao gdm nhiéu bénh nhan. Trén
thwc té, ca phuwong phap xam lan va phwong phap thi cong
déu duoc str dung lam “tiéu chuén vang” dé tham chiéu hiéu
suat cia may theo doi NIBP.

*Tiéu chuén nay hién nay da dwoc hai hoa véi cac co quan tiéu chuan khac nhw
ANSI/AAMI?ISO 81060-2 (2009).
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Khi chung t6i dwoc yéu cau xac minh hiéu suét
cta thiét bi theo déi NIBP bang mét thiét bi mo
phéng nhw B6 mé phéng dau hiéu quan trong
FIuke,Bio,med,icaI,ProSim 4 hoac Prc;Sim 8, tat ca
cac yeu to thiet ke danh riéng cho thiét bj dwoc thir
nghlem (UUT) s€ phat huy tac dung, khién viéc
kiem tra tré nén khong thue te mong doi cac g|a tri
gidng hét hodc tham chi rat gan véi cac gia tri
duoc dat trvdc cua chdng t6i trén trinh mo phdng.
(Cac nha san xuat cac thiét bi moé phong bénh
nhén khac da ban hanh cac tai liéu tw van cho
ngudi dung vé mirc do bién thién ma ho tim thay
giba cac mau may theo déi NIBP khac nhau.) Tuy
nhién, diéu chung ta mong dgi la d chinh xac:
chung ta nén ky vong rang cac gla tri dwoc dwa ra
b&i UUT co the 1ap lai cho cac mo phong ap suét
binh thuwong va béat thwéng, ngay cé khi ching
khac voi cac gia tri dat trwede. Diéu dang lvu y la
tiéu chuan danh cho may do huyét ap tw dong
khong xam lan cia T6 chirc Bo lwong Phap ly
Quoc té (OIML R 16-2) bao gom dieu nay theo dinh
nghia ctia ho vé May mé phéng Bénh nhéan: Lwu y:
Thiet bi nay khéng dwoc st dung de kiem tra
do chinh xac nhwng du’o’c yéu cau trong viéc
danh gia sw 6n dinh cua hiéu suét. (Muc 2.15)

Do d6, b6 md phong c6 thé duoc st dung dé
xac minh hiéu suét cta may do huyet ap bang cach
ghi lai kha nang lap lai cta cac két qua thu duoc.
Dé lam duwoc diéu d6, ban than trinh moé phong
phai tao ra cac tin hiéu cé thé 13p lai. ProSim 4 va
ProSim 8 c6 thé tao tin hiéu I3p lai trong pham vi 2
mmHg.

Trong mot phan tlch ngan gon, nguwoi ta nhan
thay rang cac gla tri hién thj cho ap suéat tam thu va
tam trwong cé thé khac nhau dang ké gitra ProSim
8 va hai mau mé phéng Y sinh Fluke trwdc do
(Bom BP 2 va Cuffllnk) nhung cac gia tri nay rat
dé Iap lai. M6t yeu t6 do ngu’o’l dung thay ddi co thé
giai thich mot sb khac biét vé gia tri dwoc hién thi 1a
am luvgng xung. Trén ProSim 8, gia tri mac dinh
cho thé tich xung la 1 ml. Trén cac kiéu may khac,
thé tich xung mac dinh thay ddi theo cai dat truec
ttr 0,55 ml dén 0,75 ml.

Khuyén nghij dé kiém tra hiéu suat cua
man hinh NIBP

e Hay nhat quan véi thiét 1ap cta ban cho tat
ca cac bai kiém tra

~ Si dung cung mét bo éng cho cac két nbi
gitra UUT, vong bit va bé mo phéng.

- Ong phai mém déo nhwng khéng mém (nhw
mu cao su hodc S|Iast|c©)

- Ong chi nén dai vira di dé phuc vu nhu cau
st dung nhwng khong qué dai. (B dai vuot
qua sé tang thém am lwong cho hé thong
kiém tra)
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* Kiém tra vong bit va cac dau néi xem co6 bi ro
ri khéng )
— Thiét 1ap th&r nghiém phai tuyét déi khéng bj
ro ri
— Nhing 1o ri nhd cb thé khong nghe duoc
nhwng sé gép phan gay ra sai so do
e St dung vong do huyét ap c& trung binh
danh cho ngwéi I&n hodc binh khi do huyét
ap cirng 100 hoac 500 mL
— S dung vong bit cd kich thwéc qua nhod
hodc qua lén cé thé dan dén cac gia tri
chénh léch nhat quan. Day la mét trong
nhirng 16i phd bién nhat khi kiém tra man
hinh NIBP

* Néu s dung vong bit, hdy quéan véng bit
quanh truc hodc hinh try kha cwng, mi co
mat cat mo phéng cénh tay trén clta ngudi Ion
(dwdng kinh 8 dén 10 cm [3 dén 4 in])

e Trong méi chu ky NIBP, tranh sy can thiép tir
bén ngoai vao thiét 1ap hoac vbng bit
- Khong va dap, I&c hodc gt tin hiéu bén
ngoai dén thiét Iap ther nghlem
— Nhi&u bén ngoai c6 thé can tré viéc phat hién
tin hiéu cla uuT

* Do ba lan cho moi _gia tri huyét ap dworc cai
dat sdn (tang huyét ap, binh thwong va ha
huyét ap)

— Neéu bat ky gia tri nao trong ba gia tri nay
khac biét dang ke o) vm hai gia tri con lai,
hay Iay s6 doc bd sung dé xac dinh xem UUT
c6 thieu chinh xac dén muc khéng thé chép
nhan dwoc hay khéng. Néu ca ba déu nhat
quan nhung khéng co thong sbé ky thuat vé
d6 chinh xac (nhw déa néu trong tai liéu cta
nha san xuéat), thi né nén dwgc nglrng st
dung vaslrachira .

— S0 doc dau tién c6 thé khac biét dang ke so
véi cac so doc sau. biéu nay xay ra khi cac
gia tri mé phéng thay doi dang ké tir murc cai
dat trwéc thap nhw 60/30 mmHg sang muc
cai dat trwéc cao nhw 200/150 mmHg, vi mot
s6 may theo dbi tang ap luc vong bit rat i tir
dé tranh gay thuwong tich cho bénh nhan.
Trong trwdng hop do6, hay loai bo lan doc
dau tién. Cac lan doc tiép theo sé chinh xac
va nhét quan hon nhiéu. Chang toi khuyén
ban nén klem tra tlr cai d&t ap suat cao dén
cai dat ap suat thap. Ngoai ra, viéc tdng cong
suét ctia UUT sé x0a cac gia tri doc trwde do
khoi bd nho kha bien. )

e Thwc hién kiém tra ro ri hé thong va chirc
nang van giam ap qua muoc
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About Fluke Biomedical
Fluke Biomedical is the world’s leading manufacturer of quality biomedical
test and simulation products. In addition, Fluke Biomedical provides the
latest medical imaging and oncology quality-assurance solutions for
regulatory compliance. Highly credentialed and equipped with a NVLAP Lab
Code 200566-0 accredited laboratory, Fluke Biomedical also offers the best
in quality and customer service for all your equipment calibration needs.
Today, biomedical personnel must meet the increasing regulatory
pressures, higher quality standards, and rapid technological growth,
while performing their work faster and more efficiently than ever. Fluke
Biomedical provides a diverse range of software and hardware tools to
meet today’s challenges.

Fluke Biomedical Regulatory Commitment

As a medical test device manufacturer, we recognize and follow certain
quality standards and certifications when developing our products. We are
ISO 9001 and ISO 13485 medical device certified and our products are:

¢ CE Certified, where required

¢ NIST Traceable and Calibrated

e UL, CSA, ETL Certified, where required

¢ NRC Compliant, where required
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