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MRI d%u goi

\ A

MRI

* May cong huong tv (MR
— magnetic resonance
imaging) 1a mét thiét bi
chan doan hang dau nh& phan biét
dwoc suw khac biét gitra cac loai té bao
mém (nh& nhirng bd phan ndo con
nguyén ven, nhirng bé phan bi hoai t)
va ngay ca gitra cac loai té bao cirng
(nhw xwong)
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MRI

« May MRI cdng hiéu chan doan cac bién
chiwrng trong nao, co xwong, tim mach, va
ung thw.

« May c6 wu diém hon CT (computerized
tomography, chup x- quang cat Io’p)

* May dung tw treong rat manh dé co thé kich
thich cac proton trong phan tlr nwdc phat ra
nhirng photon manh

« & VN hién gi& cac may chi cé ti trwdng dén
dén 1,5 Tesla, nhwng sap c6 may 3 Tesla.
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MRI

|Isocenter
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MRI

« DOi VoI cac may dleu tri nhip tim da
dwoc cay vao cCo thé, tr trwdng
NEVACENERZED de

o Tw truo’ng nay qua manh, 1,5 -3
Tesla, nén sy hiéu biét cua Chung
ta vé anh hwdng khdng thé suy ra
t kinh nghieém thwong ngay duoc

"Ir trwdrng trai dat chi la 50/1.000.000

eslal
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Tw trerodng manh

» Reed switch (cong tac Reed)

— Trong mét s6 PM/ICD, Reed switch dwoc
dung dé phat hién nam cham.

— Khi nam cham duwoc phat hien Reed sé
dong lai va may sé vao magnet mode
(phwong thire hoat ddng nam cham).

— Vay chung ta lieu truwdc la Reed sé dong
lai khi dwoec duwa vao twr trwdng cua MRI.
Pbung ?
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Tw treodng manh

« 4 may tao nhip gidbng nhau
* Ngoai phong MRI
— Reed m¢&
* Bwdc vao phong MRI
Reed dong
» Pay vao trung tdm MRI
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Tw trerodng manh

 Reed switch (cong tac Reed)
— Trong mét s6 PM/ICD, Reed switch dwoc dung dé phat hién
nam cham.

— Khi nam cham duwoc dat Ien may, Reed sé dong lai va may
sé vao magnet mode (phwong thirc hoat ddng nam cham).

— Vay chung ta liéu trwéec la Reed sé dong lai khi dwoc dua
vao tr trro'ng cua MRI. Bung ?

— Thuc té:
* 50% cac Reed sé dong lai

* 50% sé dong khi bat dau day vao trong may,
roi sau do lai mo' !

- Giai thich vat ly hién twong nay da dwoc hiéu
ro : Luechinger PACE 2002.
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Tw trerodng manh

« Cac nha nghién ctru quan tam la tw treong
manh co thé
— Xé dich cac day dién cuc
— C6 thé tao diém nong & cac dién cuc

— C4 thé tao dong dién trong day dién cwc chay
thang vao co tim

— Thay doi tré khang tao nhip hoac/va nguwdng tao
nhip do 1 trong 2 hién twong tren ‘

— Co thé tao s6ng nhiéu dwa dén may nhan Iam 1a
dang bi mot con loan nhip

— C6 thé tao nhiéu vao mach dién trong may va dwa

dén may hoat ddng khéng chuan hoac bi khdi
dong lai (reset)
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Tw trerodng manh

 Céac nha nghién ctru da biét 1a néu ICD
sac trong khi nam trong tir trweéyng manh
thi c6 thé chay pin
— Ly do Ia tir tre&ng manh bao hoa cai
flyback transformer nén pin sé bi chap
mach khi sac binh tu dién.
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Tw trerodng manh

. Muon tim hiéu anh hwang
cua tlr trwdng manh, can
c6 nhirng thw nghlem In
vivo (trong co thé con
nguwol). Cac thtr nghiém in
vitro (trong "0ng nghiém”)
kKhOng co gia tri nhiéu vi
thiéu nhiéu yeu to nhw mau
trong cor, mau luan chuyén
trong tim va tinh mach (noi
vé may tao nhip), sw gi¢i M6t thir nghiém khong
han di dong do co tim va cd gia tri khoa hoc
cac tinh mach, v.v. ... vi thiéu yéu tb huyét dong
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Nghién cuu

* Chwong trinh nghien cieu Magna Safe
Registry da duoc dé ra dé @\ MagnaSafe
tim hiéu MRI anh hwo’ng
PM va ICD nhw thé nao .

— Phai ch® vai nam nira dé co két qua
chuwong trinh nghién ceu 1000 PM va 500
|ICD.
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MR Conditional

» Trong khi cho két qua Magna Safe, cong AA
dong chau Au da cap chirng chi MR
conditional cho cac cong ty da hoan thanh
nhirng thtr nghiém bao quat vé an toan cua
bO may va day trong moi trwong MRI
— Medtronic Advisa DR SureScan MRI + day
CapsureFix MRI 5086MRI (8F)

* 8,6 nam hoat dong va&i 100% tao nhip

— Biotronik ProMRI Evia DR/SR + day
Safio S (7F)

* 12 nam hoat doéng v&i 100% tao nhip

%} X . 13
. T.s. Tran Thong
OHSU

ProMRI

HNDV 12/2010



MR Conditional AA

« Cau hoi thwong dwoc néu ra: day dien
cwc trong may bo may MR Conditional
khac day thuwdng nhw thé nao ?

— Day Biotronik Safio S (7F)

» La day Setrox S (7F) v&i day dan dién bang
“Nickel Cobalt alloy” thay vi MP35N -
« VAn mém nhw day Setrox.

— Day Medtronic 5086 (8F):

 MP35N nickel aIon Thém Nickel
vao gidm tt tinh cta chat dan dién.

» Bao cao la ciyng hon day thwong

itanium 0.43 :
ron 0.52 :
oron 0.010 0.015
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MR Conditional AA

« Cau hdi thwdng dwoc néu ra: may trong
may bd may MR Conditional khac may
thwérng nhw thé nao ?

— May Biotronik Evia DR va SR

» Trong thiét ké Evia, cac day noi da duoc rat
ngan lai toi da
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IR

MR Conditional

Fermissible

posiboning rone

 Cac may MR
Conditional toi nay
chi dwgrc chirng nhan
den 1,5 Tesla va
diém trung cua MRI
can phai nam trong
vung chap nhan
— \Vung chup MRI sé
rong hon ving cua
diém trung.

Fermissible
posiboning rone
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MR Conditional ﬁ&

* V@i may cé chirng chi MR Conditional
cac BN bén Au Chau sé c6 thé chup
MRI n&o va 7z ngudi dwdi voi may MRI
1,5 Tesla tré& xubng

* S€ tranh roi vao trong sO 17% BN bi ti
chOi chup MRI chi vi dang mang mat
may diéu tri nhip tim.

- Tuy nhién phai can t&i BV véi khoa cay
may!
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MR Conditional

. Diéu kién
— May da dwoc cay > 6 tuan
— Ngudng < 2V@0,4 ms.
— Khéng c¢6 thiét bj nao khéac cay trong nguwdi
— Khong co day dién cwc khac trong nguoi
 Thu tuc:
— BS cay may dung chwong trinh déc biét trong may
Chuo’ng trinh cua bo may MR Conditional, tai vé
may chwong trinh tat ca cac théng so ci may, va

tuy trwong hop sé lap trinh DOO/ VOO/ AOQ,
hoac off
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MR Conditional

Check device and leads

- device and lead(s) farmn an MRI-tested system

- device has been implanted in the subcutaneous pectoral regian for more than 6 weeks
- fallaw-up was successful and threshald does not exceed 2.0 Y at 0.4 ms

- no additional active madical devices present L i
- no additional leads, wire adapters or lead sxt=nders present E Fallow-up

Radiological and other considerations

- standard 1.8 T cylindrizal scanner architecture required

- continuous patient montoring required during MR scan

- observe specific conditions for MR Conditianal devices (SAR, scan zoneg, field strength .0 —

- restare, program and check pravious therapy pararneters right after MR scan |_ ) Parameters

Holter

MRI maode

E| 1 accept the conditions fo Sons I:J I n Statistics

- Please select an MAI mode. After clicl | ararncters will be displayed. Lf"‘_“‘
- Zelechng 'Program’ on the next scrae e implant accardingly. ,,,I_J Tests
- Any parameter change will result in the 1055 or tne MRL program,
gf Hore
[iﬁx Implant list

Help Cancel

Program sats Temporary Interrogate

| [mvmsh
_t

Figure 6: Set checkmark and activate an MRI mode
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MR Conditional

Parameters {edited)
Bradycardia | Home Monitoring/Diagnostics

Maode OFF
Basic rate/Might rate [ppm]

Sensor/Rate fading [ppm]
Upper rate response [pprm]

Mode switching

Vp suppression
A\ delay [ms]

Atrial overdrnive

Smith, Tom

Ewia DR-T 66000737

Pulse amplitude [V]
Pulse width [ms]

Capture caontrol

Sensitivity [my] 7.5 7.5
Refractory period/Blanking Standard
Pacing polarity

Sensing polarity BIPL  BIPL

Calculated ERI 18 Y. 3 Mo,

MRI pararmeaters loaded, select 'Program’.

Figure 7: Transmission of the MRI program to the pacemaker
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MR Conditional

* Trong khi chup MRI

— Can c6 BS cay may theo dbi trong ca thoi
gian chup MRI va san sang can thiep

— Co may chwong trinh

— C6 may pha rung — loai bén ngoai co’ thé-
san sang.

— Can theo ddi ECG, huyét ap (khdng xam
nhap), do oxy
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MR Conditional

* Sau khi xong, lap lai chwong trinh

Parameters {permanentl Smith, Tom
Bradvcardia Home Monitorino fDiaanostics Patient

- Implant haz been successfully interrogated and is currently Funning an MRI program.
¢ Thl' proy |-'|.J4 paramsters have besn saved and can be restored, .
Selzcting 'Restore’ will load the pravious parameaters, || Farameters

: ting 'Program’ on the next sareen will program the implant accardingly.
Hlease perform a follow-up,

Holter

Restore | Help \ Cancel | i
| i | Statistics

oring 0 prev nous parameter
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May MR Conaiticnal

Néu c6 may khéng dwoc chirng nhan
MR Conditional cé thé chup MRI ?

Hoac chup MRI 3 Tesla ? ... ngay ca
voi may MR Conditional

Hoac chup vung ngwc ? ... ngay ca VO
may MR Conditional
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May MR Conaiticnal

» Trén nguyén tac la chong chi dinh!

* Tuy BS chup MRI
—17% BN bi ttr chdi !

» Tuy nhién céc thir nghiém déu co két
qua tot dén 3 Tesla

— Néu dwoc nén
« chup véi ti trdng yéu hon, 1,5 Tesla, hodc
« dung CT.
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May MR Conaiticnal

* Vi la khéng dung chi dinh, nén trwudc do hay
yéu cau BN ky giay chap nhan nguy co

* DPiéu kién
— May da dwoc cay > 6 tuan
— Nguwong < 2V@0,4 ms. ,
— Khéng co thiét bi nao khac cay trong ngudi
— Khong co day dién cwc khac trong nguoi

« Can c6 BS cay may theo doi trong ca thoi
gian chup MRI

« Can co may pha rung san

* Can theo doi ECG, huyét ap (khdng xam
nhap), dd oxy
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May MR Conditicnal

« Lap trinh: Mollerus, PACE 2009, Strach,
Europace 2010, Luechinger, PACE 2002
— BS sé can phai chép lai cac thédng so
— Néu nhip noi tai <60 n/p, lap trinh DOO/ AOO/
VOO 80 n/p cb dinh

— Néu nhip néi tai > 60 n/p, lap trinh OFF

— OFF tat ca cac chwong trinh khac

— Magnet mode: synchronous — dé tranh van dé tu
trwong bat magnet mode off/on

 Cac may tao nhip Medtronic (trr Advisa) khong thé vao
mode nay dwoc, nén dwoc xem la chong chi dinh!
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Chup MRI & VN

« Chi c6 thé chup MRI & BV cay may
 Can sw dong y BS chup MRI
« Can BS cay may theo doi
« Can ky thuat vién coéng ty bat may OFF,
roi sau khi xong, bat ON.
— KTV chi lap trinh khi cé6 méat BS cay may
— KTV khong thé 1a ngudi quyét dinh!
— KTV chi phu gitp BS cay may
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Két luan

» Mac du chup MRI hién nay la chong chi
dinh khi BN co may diéu tri nhip tim
trong nguwol, nhwng cac nghién ctru cho
thay 1a néu lam dung thu tuc co thé
chup an toan, nhwng sé can diéu dong
BS cay may va ky thuat vién coéng ty
thiét bi diéu tri nhip.
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» Xin cam on quy vi da quan
tam theo doi
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