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HUGNG DAN KIEM TRA TiNH NANG KY THUAT MAY PHA
RUNG TIM BANG THIET BI KIEM TRA MAY PHA RUNG TIM
IMPULSE 7000DP CUA HANG FLUKE BIOMEDICAL

Truong Kién Trung

Ky su Nghién citu va Ung dung san phdm - Cong ty TNHH MTC

SOC TIM LA GI?

Soc tim, con dugc goila con soc¢ dién tim, 14 mot tinh trang nguy hiém ma
tim cla ngudi bénh khéng thé hoat déng ding cach, khong dd dé cung cap
mau va oxy cho cd thé. Piéu nay cé thé xay ra do nhiéu nguyén nhan, bao gdm
rdi loan nhip tim nghiém trong, nhu nhip dip qua nhanh (nhi ting téc) hoic
qua chim (nhi gidm tdc), hay tinh trang khi tim ngitng dap hoan toan (su
ngung tim).

Soc tim cé thé xay ra trong nhiéu tinh hudéng khic nhau, bao gom cac
bénh nhan dang trai qua cic van dé tim mach, nhu dau thit nguc cap tinh
(angina pectoris), nhdi mau co tim (infarction), hoic nhitng ngudi bi tai nan

hoic chan thuong nghiém trong.

Cac triéu chiing clia s6c tim cé thé bao gdm ngung thd, mit y thic, tim
d4p nhanh hoic yéu, huyét 4p thap, va dau hiéu cla suy tim.

biéu quan trong trong trudng hgp soc tim 1a phai cip cttu ngay lap tic

bang cach st dung may pha rung tim dé giti cti sdc dién vao tim va co gang hoi
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sinh tim bénh nhan. Piéu nay cé thé gitp phuc hdi nhip tim binh thudng va

cltu song ngudi bénh.

GIOGI THIEU VE MAY PHA RUNG TIM

May pha rung tim 13 mdt thiét bi y té dudc stt dung dé glti mot et soc dién
vao tim dé khoi phuc nhip tim binh thudng trong trudng hdp suy tim hoic
mot s6 tinh trang nhip tim khéng déu (r6i loan nhip tim). Thudng dudc s
dung trong tinh hudng khan cap khi tim clia ai d6 ngitng dap hoic dap khong
déu mot cach de doa dén tinh mang. Cti s6c ti may cé thé gitp thiét 14p lai hé
thong dién tim, cho phép tim quay trd lai miu dp binh thudng cia né. May
phé rung tim dugc tim thay trong cic bénh vién, xe cap cttu va ngay cang dudc
dit & cac ndi cdng cong nhu san bay va trung tAm mua sim dé c6 thé tiép can

nhanh chéng trong cac tinh huéng khan cap.
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HOAT PONG CUA MAY PHA RUNG TIM

May pha rung tim hoat d6ng bang cach phat ra mét dang xung dién goila
"shock" d& gitip phéa rung tim khéng déu hoic ngiing dap trd lai binh thudng.

Quaé trinh hoat d6ng cd ban cia may phd rung tim nhu sau:

Phat hién nhip tim khong déu: May pha rung tim cé kha ning tu ddng
phat hién céc loai nhip tim bat thudéng nhu rung tim nhanh, rung tim cham

hoac tim ngung dap.

Phan tich nhip tim: Sau khi phat hién bat thudng, may sé phan tich loai

nhip tim dé dé xac dinh xem liéu moét cti shock 14 can thiét hay khong.

Phat xung dién: Néu may xac dinh can thiét phai "shock" dé pha rung tim,
noé sé phat ra mot xung dién manh qua dau din dudgc dit 1én nguc bénh nhan.
Xung dién nay gitp "reset" hoic loai bd nhip tim khong déu va dua tim trd lai
vGinhip d6 dung.

Ngoai viéc cung cap shock, mot s6 may pha rung tim hién dai cling cé
chiic ning theo d&i nhip tim ctia bénh nhan, cung cip hudng din CPR (hoi stic
tim phdi) va huéng din cttu thuong cho ngudi st dung.

Nh& céng nghé hién dai, may pha rung tim tréd nén dé stt dung hon va cé
kha ning ctu séng trong nhiing trudng hop khan cip lién quan dén van dé

tim mach.

CO HAI LOAI MAY PHA RUNG TIM CHINH

May sdc tim ngoai 16ng nguc (AED): Loai may nay dudc st dung bdi
nhiing ngudi khéng dudc dao tao y té trong trudng hdp khan cap. May cé
huéng din bang giong néi va hinh dnh dé st dung.
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May soc tim khi rung (DEF): Loai may nay dudc st dung bdi nhin vién y
té trong moi trudng bénh vién.May c6 nhiéu tinh nang hon AED va cé thé cung
cap cac loai sdc khac nhau.

Luuy:

Mady phd rung tim chi dudc su
dung khi can thiét va dudc thuc
hién bdi ngudi dudc dao tao bai
ban.

Mdy phd rung tim cé thé gdy

ra mét sé tdc dung phu, bao gom

bong da, dau cd va réi loan nhip

tim tam thoi.

Sau khi st dung mdy phd rung tim, bénh nhan can duoc theo déiy té cdn than.

TAI SAO CAN KIEM PINH MAY PHA RUNG TIM?

Cin ci Nghi dinh s6 95/2022/ND-CP ngay 15 thang 11 nim 2022 cta
Chinh pht quy dinh chttc ning, nhiém vy, quyén han va co ciu td chiic BO Y

té;
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Cin ci Nghi dinh s6 98/2021/ND-CP ngay 08 thang 11 nim 2021 cla
Chinh phti vé quan Iy trang thiét bi y té va Nghi dinh s6 07/2023/ND-CP ngay

03 thang 3 nim 2023 cia Chinh phii vé sita d6i, b6 sung mot s diéu ctia nghi
dinh s6 98/2021/ND-CP ngay 08 thang 11 nim 2021 ctia chinh pht vé quan
1y trang thiét bi y té;

Can ci Théng tu 05/2022/TT-BYT ngay 01 thang 08 nam 2022 ctua Bd
trudng BO Y té quy dinh chi tiét thi hanh mdt s6 diéu ctia nghi dinh s6
98/2021/ND-CP ngay 08 thang 11 nim 2021 cia Chinh phii vé quan 1y trang
thiét biy té;

Theo dé nghi cia Cuc trudng Cuc Co s& ha tang va Thiét bi y té tai phiéu
trinh s6 271/HTTB-CLSD ngay 16/11/2023

QUY TRINH KIEM PINH MAY PHA RUNG TIM

Tén phep kiém tra, noi dung . . ,
STT o Gia tri cho phep
kiém tra

1 |Kiemtrachung

1.1 | Kiémtra ho so

1.2 | Kiém tra bén ngoai

2 |Kiém dinh antoan

2.1 | Kiém dinh an toan dién Theo tiéu chuan IEC 62353
Kiém tra dién tré day noi dat <0,5Q
Phuong phap do thay thé

Do dong rd tan so thap clia vo may | < 1000 pA (Class I)

< 500 pA (Class II)
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Phuong phap do truc tiép hoac

chénh léch
< 500 pA (ClassI)

<100 pA (Class II)

Do dong ro tan s6 thap quabd phén | < 5000 pA (Loai CF)
ung dung < 50 pA (Loai BF)

2.2 | Kiém dinh chic nang canh bao

3 | Kiém dinh tinh nang ky thuat

- P6i véi miic ning lugng <
20 J pham vi saiso: + < 3] (cla
3.1 | Kiém dinh ninglugng phdrung | mucnanglugng dat)
tim - Péi véi miic ning luong >
20 J pham vi sai so: + < 15%
(cila muic nang lugng dat)

e . ] | Gia tri thoi gian pha rung tim
Kiém dinh thdi gian pha rung tim | . o
3.2 R ) déng bo do dugc phai nho hon
dong bo
< 60ms

Poi voi may pha rung tim
thao tac bang tay dudc s
dung thuong xuyén.

Kiém dinh thdi gian nap ning

lugng gitia cac 1an pha rung lién T T
tiép. thiét bi tu khi phéng dién hoan

3.3 Thoi gian nap nang lugng cho
todn dén ning luong t6i da
khong duoc vugt qua 15s trong

cac diéu kién may pha rung
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tim van hanh & 90 % cOng suat

(hodc theo nha san xuit cong
bo).

DPo6i véi may pha rung tim
thao tac bang tay khong dudc
st dung thuéng xuyén.

Thdi gian nap dién cho thiét bi
tu khi phéng dién hoan toan
dén niang ludng tdi da khong
duoc vugt qua 20s trong
truong hgp may pha rung tim
vin hanh & 90 % cong suat
(Theo miic ndng lugng nha san
xuit cong bd cliamay pharung

tim)

.2 . "« .| Cac thong s6 vé toc d0 phat
Kiém dinh chtc nang tao nhip & T P
n A 1x ung tao nhip, chi s6 dong dién
khong xam lan XUng s P & i
34 xung tao nhip va d6 rong xung
4 | (4p dung d6i v4i may pha run 2. 3 o .
(dp dung M y P & phai nam trong gidi han céng
dugctichhgpvadonvicéstdung |, . . . s A ,
bd cua nha san xuat may pha

chic ning na A A'
gnay) rung tim cong bo.

CAC THIET BI KIEM VA PIEU KIEN CAN THIET
- Thiét bi tht nghiém an toan dién ESA615 (hoic tuong duong);
- Thiét bi kiém tra may pha rung tim IMPULSE 7000DP (hoic tuong

duong);
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KIEM PINH TiINH NANG KY THUAT

So do két néi dé kiém dinh mdy phd rung tim

1. Kiém dinh niang lugng pha rung tim
Niang ludng cia may pha rung tim 13 ludng dién ning can thiét dé taora
va phat séng cac xung dién (con dudc goi la cdc xung pha rung) dé diéu tri cac
rdi loan nhip tim. Pay 13 mic ning lugng dudc truyén vao dién cuc clia may
pha rung tim dé tao ra cac xung dién can thiét dé kich thich hoic pha vé roi

loan nhip tim.

Nang lugng cla may pha rung tim thudng dudc do va do ludng trong don
vila joules (J) hoic miliJoules (m]). CAc may pha rung tim thudng cé thé dugc
diéu chinh dé phat ra cic xung véi mic niang lugng khac nhau, tity thude vao

nhu cau diéu tri cu thé cia bénh nhan va loai rdi loan nhip tim.
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Viéc x4c dinh mic ning luong phit hgp cho méi bénh nhan 1a quan trong

dé ddm bao rang diéu tri 1a hiéu qua va an toan. Mdc ning lugng can thiét cé
thé thay déi tlly thudc vio nhiéu yéu t6, bao gdm loai rdi loan nhip tim, dic

diém ca nhan cia bénh nhan, va phan ing clia co thé vdi diéu tri.

Kiém dinh ndng lugng cua mdy phd rung tim
Cach thyc hién kiém dinh ning Iugng véi may Impulse 7000DP:

- Lyachon ché d6 Energy trong menu Defib

Defibrillator; S0€2 Energy Test
Ready...

Man hinh ché d6 Energy ciia Impulse 7000DP
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- Thuc hién ct1 s6c tim va két qua sé dugc hién thi ngay trén man hinh

may
- Khimady hién thi két qua cé thé an vio Summary dé xem chi tiét thong
s0:

o V&i Monophasic: dién ap cuc dai, dong dién cuc dai va d6 réng
Xung.

o D&i véi Dc bi-phasic: dién ap dinh va trung binh, dong dién dinh
va trung binh, d6 réng xung, d0 tré gitta cac pha va d6 nghiéng
tdng thé.

o D06ivéiAc bi-phasic: tat ca ditliéu hai pha dc va tan s cd s song

mang ac va chu ky.

Viéc kiém dinh niang luong cia may pha rung tim 1a vé ciing quan trong
bdi nhiing 1y do sau:

Pam bao hiéu qua diéu tri:

May pha rung tim st dung xung dién dé khi rung nhip tim. Nang luong
clla xung dién nay can phai chinh xac dé cé thé dat hiéu qua diéu tri cao nhat.

Néu ning lugng qua thap, cé thé khéng &t dé khit rung tim thanh coéng.
Nguodc lai, néu niang lugng qua cao, cé thé gay ton thuong tim va cic cd quan
khac.

Pam bao an toan cho bénh nhén:

Viéc st dung may pha rung tim vdi ning lugng khong chinh xac cé thé
gay ra cac bién chiing nguy hiém cho bénh nhan, nhu:
- Bongda
- Roiloan nhip tim
- Ténthuong tim
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Viéc kiém dinh ning lugng gitip phat hién va khac phuc kip thdi cac sai
sét trong hoat ddng clia may, gép phan ddm bao an toan cho bénh nhan trong

qua trinh diéu tri.

2. Kiém dinh thdi gian pha rung tim dong bo

Thdi gian ddng bd clia may pha rung tim 1 khodng thdi gian ma may nay
phé rung tim cia bénh nhan theo mét quy trinh dugc diéu chinh sao cho phu
hop véi nhip tim tu nhién ctia ho. Muc tiéu ctia thdi gian dong bd 1a d€ may
phé rung tim cé thé pha rung vao thdi ¢iém pht hop trong chu ky nhip tim
ctla bénh nhan, tao ra sy ddng bd hda gitta hoat ddng clia may va nhip tim tu
nhién (xung dién ddnh vao séng R ctia phiic bé QRS (ddng bé véi séng R) khéng
ddnh vao cdc giai doan khdc (giai doan co tim rdt dé bi dd kich nhat la song T)
nham trdnh g&y ra rung that do soc dién).

LR ey
Heart Rhythm in Cardioversion  ['Normal Heart
Atrial Fibrillation | (Shock) A Rhythm

Trong vi du nay, rung tam nhi (AF) da duvoc chuyén thanh nhjp xoang binh
thwong (NSR) bang cach truyén séc dién déng b6 vdi song R trén phirc hop QRS.
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contractions.

Song T duwoc coi la giai dogn dé b tén thuong, dic biét la phan gitva va nira sau
cia song T. Bang cach dinh thoi diém séc duoc truyén trong phirc hop QRS, kich thich
dién sé tranh duoc trong giai doagn dé bj tén thuong, giup gidm nguy co gdy rung tam

that.
Cach thuc hién do v8i may Impulse 7000DP:

- Lua chon ché d6 Sync trong menu Defib

Defibrillator: 502 Synchronization Test
~A—120bpm Ready...

Mono
VTach

no conven
l,"',' aue
Man hinh ché d6 Sync ctia Impulse 7000DP
Thuc hién ct sdc tim va két qua sé dugc hién thi ngay trén man hinh

may.
Khi may hién thi két qua cé thé 4n vio Summary dé xem chi tiét théng

s0:
o V&i Monophasic: dién ap cuc dai, dong dién cuc dai va d6 rong

xung.
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o DOi v6i Dc bi-phasic: dién 4p dinh va trung binh, dong dién dinh

va trung binh, d6 réng xung, d6 tré giiia cac pha va @6 nghiéng
tong thé.
o D06ivéiAc bi-phasic: tat ca ditliéu hai pha dc va tan s cd sd song

mang ac va chu ky.

Viéc kiém dinh thdi gian pha rung tim déng 13 v6 cing quan trong bdi
nhiing ly do sau:

Pam bao hiéu qua diéu tri:

Thdi gian pha rung tim d6ng b can phai dugc diéu chinh chinh xac dé
déng bd hoa hoat ddng clia may pha rung tim véi nhip tim tu nhién ctia bénh
nhan. Néu thdi gian khong dugc ddong bd hda ding cach, may pha rung tim cé
thé khéng pha rung vao thdi diém thich hop, din dén viéc diéu tri khong hiéu
qua hoic thim chi gy ton thuong cho bénh nhin.

Pam bao an toan cho bénh nhén:

Cung cap xung dién khéng ding thoi diém trong chu ky tim cé thé dan
dén céc bién chitng nguy hiém cho bénh nhin, nhu:

- Tangnguy cd dot quy

- Gay tén thuong co tim

- Lam ning thém tinh trang rdi loan nhip tim

Viéc kiém dinh thdi gian pha rung tim déng bd gitp phat hién va khic
phuc kip thdi cic sai sét trong hoat ddng ctia may, gép phan ddm bio an toan

cho bénh nhan trong qua trinh diéu tri.
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3. Kiém dinh thdi gian nap ning luong giita cac 1an pha rung lién tiép.

Thdi gian nap ning lugng gilia cac 1an pha rung lién tiép clia may pha
rung tim thuong dudgc goi la "thoi gian nap" hoac "thdi gian gilia cac phat
xung" (inter-pulse interval). Day 1a khoang thoi gian can thiét d€ may pha
rung tim nap lai ning lugng sau méi 1an pha rung dé sin sang cho phat séng

tiép theo.

Thdi gian nap ning lugng nay 1am cho may pha rung tim cé thé duy tri
mot chu trinh hoat d6ng hiéu qua va 6n dinh. Khi may pha rung tim phat
xung, ning luong dugc tiéu thu va can phai duge nap lai trude khi ¢ thé phat
xung tiép theo. Thoi gian nap nay thudng dudgc thiét 1ap va diéu chinh dé dam
bao rang may pha rung tim hoat déng hiéu qua va khéng giy ra mit mat nang
ludng qua nhanh, diéu nay cé thé anh hudng dén hiéu suit ctia né trong diéu
tri r6i loan nhip tim.

Théng thudng, thdi gian nap ning lugng giita cac 1an phé rung lién tiép
dugc diéu chinh va t6i uu hdéa dé dap tng cac yéu cau cu thé cia bénh nhin va
diéu tri cu thé. Piéu nay cé thé thay d6i tity thudc vao loai may pha rung tim
va cau hinh cu thé clia nd, cling nhu tiy thudc vao tinh trang stic khde ctia
bénh nhan va cac yéu td k§ thuat khac.

Cach thuyc hién do v8i may Impulse 7000DP:

- Luachon ché d6 Charge Time trong menu Defib

Defibrillator: S0 Charge Time _
~A—120 bpra  Measure Charge Time...

Mono
YTach  no conwvert

1N g
o EEE Measure Lack
Conversion - Bac

Man hinh ché d6 Charge Time ctia Impulse 7000DP
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- Saukhi hoan thanh thiét1ap tanhan vao Measure, may sé bat dau dém

ngudc va khi dém dén 0 may sé kéu beep.

- Thuc hién ct1 s6c tim va két qua sé duge hién thi ngay trén man hinh
may

- Khimay hién thi két qua cé thé an vio Summary dé xem chi tiét thong
s0:

o V&i Monophasic: dién ap cuc dai, dong dién cuc dai va d6 réng
Xung.

o DOi véi Dc bi-phasic: dién 4p dinh va trung binh, dong dién dinh
va trung binh, d6 réng xung, d6 tré giiia cac pha va @6 nghiéng
tdng thé.

o D06ivéiAc bi-phasic: tat ca ditliéu hai pha dc va tan s cd s song

mang ac va chu ky.

Kiém dinh thdi gian nap ning lugng gitta cic 1an pha rung lién tiép clia

may pha rung tim 13 mot phan quan trong vi:

- Antoan cho bénh nhan: Thoi gian nap ning luong gitta cdc 1an pha rung
diam bio rang co thé cia bénh nhan cé & thoi gian dé phuc hdi sau
mdilan sdc tim, gidm nguy co tén thuong cho md va cic cau triic xung
quanh.

- Hiéu sudt diéu tri: Thoi gian nap ning lugng dudc diéu chinh sao cho
d?1 @€ tai tao ning lugng can thiét cho 1an sdc tiép theo ma khong giy

ra su gian doan khéng mong mudn trong diéu tri.

H trg san pham: Mr. Son - 0972.330.143
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4. Kiém dinh chitc ning tao nhip khéng xam lan
Tao nhip khong xadm 1an (Non-invasive Pacing - NIP) 1a phuong phép s
dung cac thiét bi y té dé tao ra cac xung dién gitip diéu hoa nhip tim ma khéng

can phai phiu thuit hoic @it thiét bi cady ghép vao cd thé.

NIP thudng dudc st dung tam thdi dé diéu tri cac réi loan nhip tim cham
(bradycardia) & nhitng bénh nhin khéng dap tng vdi thudc hoic cac phuong
phép diéu tri khac. NIP ciing cé thé dudc st dung nhu mot cau néi cho dén khi
bénh nhan cé thé dudc ciy ghép may tao nhip tim vinh vién.

C6 hai loai NIP chinh:

- NIP ngoai da (Transcutaneous Pacing - TCP): S dung cic miéng din

dién cuc dudc dit trén da nguc dé truyén xung dién dén tim.

- NIP qua dudng tinh mach (Transvenous Pacing - TVP): Sit dung mét

day dién nhé dudc luén qua tinh mach vao tim dé truyén xung dién.

May pha rung tim tao nhip

H trg san pham: Mr. Son - 0972.330.143
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Cach thyc hién do véi may Impulse 7000DP

- Kétnéitheosadod

Defibrillator/Pacer /_\ 7000DP Only Q
DEFIB
OFF
FACER

& Caution

To avoid damage to the
Analyzer or defibrillator, do
not apply defibrillator pulses
to the pacer inputs.

- Nhan chon Pacer

Pacernaker Ly
Set pacer Brand...

default Pacer g0 {)

Ilil p IJ'T_ Load Done
Jacks

- Nhan chon Brand dé chon hing sin xuit sau khi chon va thiét 1ap

xong nhan Done. May phan tich bat dau gidm sat tin hiéu cia may tao
nhip tim théng qua cac gidc cam dau vao di chon. Khi phat hién thay
tin hiéu clia may diéu hoa nhip tim, man hinh sé hién thi toc d6 xung,
d6 rong xung, ning ludng va bién d6 clia may diéu hda nhip tim. Ngoai

ra, nhin chiic ning kiém tra may tao nhip tim xuit hién phia trén cac

H trg san pham: Mr. Son - 0972.330.143
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phim chtc ning cho biét May phan tich di sin sang thuc hién moét

trong cac thit nghiém may tao nhip tim.

Pacemaker: 50 {} Default Rate = 100 ppm
Select a test... Width = 30 ms
Arpl = 10 mé&

=1.7ml

Ene
I

H trg san pham: Mr. Son - 0972.330.143
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