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MRI

Hém qua BS Mohan Nair da ban vé nhu cau
chup MR,

— Do do6 t6i da bo bot cac slide nay.

Trong bao cao nay toi sé trinh ly vé

— céc ly do k¥ thuat tai sao can may tao nhip thich
wng MR,

— may dat MR conditional d& c6 nhirng thay ddi gi

— va sé gidi thiéu tat ca cac may BN & VN c6 thé
mua vao thoi diem nay.

Ngoai ra toi sé ban vé chup MRI trong tried'ng

hop may khong dat MR conditional

Va cudi cung lam sao nang cap khi thay may.

@ . 2
; T.s. Tran Thong VNSEP 07/2011



BN va MRI

» Hién nay, mang may tao nhip Ia chéng chi
dinh chup MRI.

« Nam 2005, u’c’g’c doan la 50-75% BN & My
(kalin 2005), S€ can chup MRI trong th&i gian
mang may tao nhip. A
— Da s sé& bi tir chéi vi may khéng dat /i

MR conditional KA

» MRI so néo la phuong tién chan doan cap
ctru hang dau cho cac BN bi dcf)t‘quy hoac
bi tai nan xe v&i thwong tich & dau.
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MRI va may tao nhip

 BO may tao nhip bi 3 bo phan chinh
trong may MRI tac dong
— T trwong tinh — dén 1,5 Tesla
— T trworng doc (gradient field)
— Sdng cao tan

@ . 5
T.s. Tran Thong VNSEP 07/2011



Tw trrong tinh

o Lwc do tir trwdng tao & may tao nhip dé
hidu ddi véi cac ki su thiét ké may
— Thwérng khong 1a van dé véi cdc may sau
nam 2000.
« Cac day dién cuc thé hé sau nam 2000
thwérng khéng cd van dé vai ti tredng
tinh
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Tw trerong tinh

» Reed switch (cong tac Reed)

— Trong da sb may tao nhip/pha rung, Reed switch
dwoc dung dé phat hién nam cham.

- Trong may MR Conditional cua Medtronic, Reed switch _

da dwoc thay thé bang Hall Effect sensor. Hall sensor Q
khdng co su kién trang sau.

« May ICD St Jude tr dong Atlas [I/Epic Il dung n

magnetosensitive resistor, khndng co s kién trang sau.
— Khi chiu anh hudng tie tredng (> 1mT), Reed sé
dong lai va may sé vao magnet mode (phwong
thire hoat ddng nam cham).
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T.s. Tran Thong VNSEP 07/2011



Tw treodng manh

« 4 may tao nhip gidong nhau

— Lap trinh nhip co ban 30 n/p

— LED xanh khi may phat xung: chop
* Ngoai phong MRI

— Reed mo
 Bwoc vao phong MRI

— Reed dong

— Nhip nam cham 100 n/p; LED s&ng  ©éng déng déng déng
. DAy vao gilra may MRI

— 50% doéng, 50% mo&

M& déng dong mo

%} . 8
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Tw trvong tinh &

m& dong déng mo

 Reed switch (cdng tac Reed) &
trung tam may MRI
—Ly do 50/50: tir trwedyng manh cé thé
day 2 dau Reed gap lai nhau
hoac tach ra (Luechinger
2002).
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Tw trrong tinh

* Hien twong nam cham

— Tuy may nhwng co doan tao nhip
nhanh, cé doan tao nhip co dinh
khong bi trc ché

Medtronic — Pacemaker Atlas

gnet rate ppmat ERL
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Tw trrong tinh

. Can tat hlen twong nam cham. Trong

cac may gm\
— Biotronik: synchronous magnet mode

— St Jude: magnet response OFF

— Medtronic: khdng diéu chinh dwoc!

« Sau khi Iap trinh may, tuy két thic nhw thé nao,
c6 thé c6 khoang thdi gian 1 gi®& khdng cé
magnet mode.

* Vi khong chac chan khéng vao magnet mode
trong ca thdi gian chup MRI - chdng chi dinh
chup MRI vi nguy co loan nhip?
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Tw trwdng doc
T trwdrng doc c6 thé gay dong dién
cam ng trong day dién cuc.

Trwéce khi ChUp MRI. Khéng co _taO nhlp Baseline ECG priorto  [JI2{gleldl
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Tw trwdng doc

séng tir trwdng déc
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Tw trwdng doc

e T trwdyng doc va soéng cao tan cé thé
gay nhiéu tao oversensing va
undersensing.

Gradient,field hoat déng, ra khoi magnet mode,
Gitra may, magnet mode Bi trc ché b&i nhiéu

Ngwng gradient field.
Magnet mode tré lai

2 1
; T.s. Tran Thong VNSEP 07/2011



IR

Tw trwdng doc

. Oversensing va undersensing (tiép
theo)

Roguin
Europace
May 2008
phat hién

rung that
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Séng cao tan
» SOng cao tan tao nhiéu nhu tir trwdng doc

» SAng cao tan co thé [am may lap lai
(reset)

@ A A 16
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Séng cao tan

e SONQg cao

tan tao

dong dién

tao nhip

Khac vai tir trwdng déc

nay cao hon nhip
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Séng cao tan

» S6ng cao tan con tao nén nhiét trong
cac day dien cuc
— Vi thiét ké coaxial,
» chi quan tam nhiét d6 trong day dong dau vi chi
dau dién cuc tiép xuc voi co tim

» Nhiét trong day déng ngoai sé truyén ra nhan
va dwoc mau tai di

m— -_— Tip electrode coil
Indifferent electrode
ol
18
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SoOng cao tan
» Nhiét, dwoc tao trong day dong dau, sé
truyén xudng dién cwc dau, co thé lam
tén hal CcO tlm Wilkoff, TheHeart.org, 2011

Normal Healing Response Thermogenic Damage
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— S
-_— —
e
e

Approximate Outline of Lead Body & Helix
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Séng cao tan

« Khi co tim bi tdn hai thi c6 cac triéu
chirng sau
— Nguong tang > 1V
— Tré& khang tao nhip tang
— Baser PACE 2011
* MRI so nao véi may MRI 1,5T
« Tré khang tao nhip that > 3000 Q
* Nguwong tao nhip > 10V
» Thay day that
» DAy khi lay ra khéng co6 dau hiéu dut
» Tao nhip nhi van hoat ddng tot
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MR conditional AA

» Céc co quan chure trach (CE, FDA) cap
chirng chi MR conditional (twong thich
MRI vé&i diéu kién) khi cong ty co thé
chwrng thwc la may khong co nguy hai
bénh nhan khi hoat déng trong mot co
ché dac biét, va v&i mot s gidi han
trong khi chup MRI.

— MR-&afe, MR caGivipatible

", ™
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MR conditional AA

* Bién phap: tv trrong tinh
— Lwc trén cac bd phan co sat tw
(ferromagnetic)
» Tai thiét ke may va day giam lugng chat cé sat
tr — thwong khong thanh van dé véi cac may
va day sau nam 2000
— Hién twong nam cham bat thwdng

* Trwde khi lam MRI, OFF magnet mode.
— May Biotronik va St Jude c6 thé OFF

— May Medtronic vi khéng thé OFF magnet mode, nén
da thay Reed Switch v&i Hall Effect Sensor va tat
sensor khi dung chwong trinh MRI.
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MR conditional AA

« Bién phap: ti trwdng doc
— Dong dién cam (*ng gay nén loan nhip tim
» Khi vao chuong trinh MRI, can c6 1ap cac dau vao va
vo may khi khéng tao nhip hau tranh dong dién cé
dwdng trd lai co thé
— Nhiéu dwa dén oversensing va undersensing
* BN c0 nhip >60 n/p: dung chwong trinh tao nhip OFF
* BN co6 nhip ndi tai <60 n/p: AOO, VOO, DOO 80 n/p,
bién dé cao (4,8 V @ 1ms)
— Dong dién cdm (rng c6 thé tao dong dién cao!
— Nhiéu lam may kh&i dong lai (reset)
» Tai thiét ké may dé tranh reset
@T_S_ et ChONG chi dinh MRIZhi pin yéu
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MR conditional AA

« Bién phap: séng cao tan
— Nhiéu dwa dén oversensing va
undersensing, kh&i déng lai (reset) may
« Nhw v&i ti tredng doc
— Tang nhiét dd & cac noi bd may tiép xuc
vO'i co tim
 Néu can, thay dbi thiét ké day dién cuc.

* DO tang nhi‘ét & dién cwc nhan khéng quan
trong, c;hi can gilr mirc tang nhiét & dién cuc
dau thap.

) — 24
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MR conditional AA

« Cac may MR conditional - Medtronic

— May dau tién: SureScan EnRhythm MRI (may
EnRhythm giam chat sat, dung Hall sensor),
co chwong trinh MRI; day 5086MRI 45/52/58

to hon, cirng hon.

— EnRhythm ->Advisa: thay ddi pin, thém nhiéu
chire nang tao nhip (mach dién mai) ->
Ensura: cat dieu tri loan nhip nht.

e Pin: Li CFx/SVO do nhu cau ATP va Remote
Monitoring. $$

— EnRhythm ->Revo (US): chi thay doi pin
T.s. Tran Théng 2 VNSEP 07/2011




MR conditional AA

* Biotronik: dat MR Conditional cho 3 loai
day dién cwc (7 day) voi 12 may
— May: Evia SR/SR-T/ DR/DR-T, Estella
SR/SR-T/ DR/DR-T, Effecta DR/S/SR/S

» T: c6 Home Monitoring — chi cung cap Evia DR-
T Solia  Safio

 Pin: Lil; -T: Li CFx/SVO
— Day: Safio S 7F 53/60, Solia S 6F Silicon |
45/53/60, Solia T 6F 53/60 SOt e |

e S: vit xoan: T: md neo.

T Tran Thén 26
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MR conditional AA

Cty St Jude 18/4/2011 m¢&i dat CE cho
may Accent MRI va day Tendril MRI.

— Tw may Accent RF DR.

e Pin: Li CFx/SVO ... do nhu cau Remote
Monitoring

Chua c6 nhiéu théng tin vé bé may nay
vi chwa dwoc cung cap.

DELY di?n cwc dung introducer 8F va la
thay doi tw day Tendril Optim.

27
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Tohon,dé
MR conditional ﬁ;\ Song.*

 Day Medtronic. Khac biét nhiéu

— S0 day dong la 6+2 thay vi 6+4

— Day dong dién cwe dau to hon va il
do do day cirng hon, to hon (8F
so voi 7F)

— Theo bao céo, nhiét do dau day 5076 cé
khi cao gap 3 lan so voi 5086MRI, co
nghia la ngoai mwc chap nhan dwoc.

@ . 28
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MR conditional ﬁ\

« Day Biotronik. Cac day dién cuc thwong
(Setrox va Siello) va day ProMRI déu c6
thiét ké 4+4, cuing kich thwéc, chi khac
& chat day déng. Do d6 thao tac nhw
nhau.

— Day Setrox va Siello gan MR conditional!

m— B, —— Tiv lectrode coil
Indifferent electrode
coil
@ PN X 29
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MR conditional A

Preconditions for the patient and the pacing system

The following requirements must always be fulfilled to perform an MR scan with inclusion of
a BIOTRONIK pacing system.

* The implanted system consists only of a lead and a pacemaker, which are each labeled
MR conditional separately, and in combination make up an MR conditional

system

* There are no other implants in the patient's body. For example:

— Other pacemakers or ICDs

— Leads no longer in use

— Lead adapters

— Lead extensions

* The patient does not have fever.

* The patient's height is at least 1.4 meters.

* The pacing system has been implanted for at least 6 weeks,

* The implanted pacing system is in the patient's chest area.

¢ The calculated pacing threshold does not lie above 2.0 V at 0.4 ms pulse width.

¢ The ascertained lead impedance is between 200 and 1500 Ohms.

¢ The pacemaker is reprogrammed to a special MRI mode immediately before the MR scan.
* The conditions applicable to specific implants or pacing systems such as specific
permissible positioning zones, minimum patient height, etc. are observed.

T.s. Tran Thong VNSEP 07/2011



MR conditional

Requirements of the MRI scanner

The MRI scanner has to meet the following conditions:

» Use of a clinical MRI system with a closed tube, cylindrical magnets and a static magnetic
field strength of 1.5 tesla.

= The slew rate of the MRI scanner's gradient fields must not exceed 200 T/m/s.

= Mo additional local transmitting coils are used.

Restrictions during the MR scan

The following conditions must be met during the MR scan:

* The MR scan can only be performed with the patient in dorsal position.

 The permissible positioning zone defined in the '"Conditions for specific products' section
has to be observed.

* The overall MR scanning time accumulated from the imaging times as displayed by the
MRI scanner must not exceed 30 minutes.

* The mean specific absorption rate for the whole body displayed by the MRI scanner must
not exceed 2.0 W/kg.

= The head absorption rate displayed by the MRI scanner must not exceed 3.2 W/kg.

* Emergency equipment for reanimation must be kept at hand and properly certified staff
must be available.

* During the entire MR scan, the ECG and the blood pressure or the ECG and the blood
oxygen saturation of the patient must be monitored continuously. Only use devices for this
which are permitted for patient monitoring in an MRI environment.

Note: The ECG function integrated in the MRI scanner is often not permitted for patient
monitoring.

T.s. Tran Thong VNSEP 07/2011



e Gioi han nay sé

MR conditional AA

* Ngay ca voi gidi han
trong hinh bén phai,
vung Scan Exclusion
Zone, >80% cas
chup MRI van co the
tien hanh vi dai da
sO la chup nao.

dwoc cac co quan
chire trach noi ra khi
co thém kinh nghiém
vO'Ii may.

Figure 13: Permissible positioning Figure 14: Isocenter

IR

2
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MR conditional

T T rer— merree—— Program MRI settings prior
to MRI scanning

MRT checklist

Check device and leads
d lead(s) form an MRI-tested sy ster
L |larited

Verify that both device and
o odional leads, wie leads are labeled ProMRI®
Radiological and other considerations ar‘ld a“ p[E[eqU|5|tes are rT“}E.T

Eandard 1.5 T eylindneal scanner architachurs regumrs
. ¢ oy abimnk " }

R mode e Select MRl mode

ﬂ' | accept the conditions for .,..

¢ select an MRI mode After chick
! Fr '.I 1T 0N T NEXT SCree -
&ny parame :-*'-r'* will result ; the loss of the MRI program

After MRI scannlng

- Device has been successfully interrogated and is currently running an MRI program.
= The prévious parameters have been saved and can be restored
- Selechng "Restore’ will load the |:-| VIOUs parameters
Selechng 'Program’ on the néxt screen .l| program the implant sccordingly.
= Please perform a follow-up.

Restore Initial settings with
ust one click

Restore @ Help Cancel

P 07/2011



BO may khong MR conditional

* VVay con cac may khong dat MR
conditional c6 thé chup MRI khéng?

» C6 nhiéu nghién ctru da thanh céng
chup MRI an toan dén 3 Tesla.

» Két qua so khdi nghién clru Magna
Safe (HRS 2011) rat kha quan khi chup
voi may MRI 1,5 Tesla.

) — 54
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BO may khong MR conditional

- Piéu kién vé bénh nhan, may tao nhip va may
MRI gidng nhw v&i may MR conditional

— Day don cwc co6 nguy co cao hon vi day dong dién
cwe dau khéng dworc day dong dién cwc nhan che
nén mwc tang nhiét do sé cao.

« Lap trinh twong dwong chuwong trinh MRI

« Do do BN can lam giay cam két

« Can c6 BS tim mach va ky thuat vién cdng ty cé
mat trwdc ~1/2 gio, trong khi chup MRI (~ 72
gi®), sau ~ ¥2 -1 gi¢ ... tdong cdng 1,5-2 gio'!

%} L 35
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BO may khong MR conditional

* Trwdc khi chup:
— Do pin, tré khang tao nhip, ngwéng tao nhip,
— Ghi lai tat ca théng sb
— Lap trinh
« Magnet mode OFF
— Khéng lam dwoc véi may Medtronic dwoc. Chdng chi dinh?

» Pacing OFF (hodc OVO khéng tot bang OFF vi dong dién
cam wng co thé cé dwong ra nhan) néu co nhip > 60 n/p,
khéng thi tao nhip c6 dinh DOO, VOO, AOO 80 n/p voi bién
do cao.

« OFF tat ca cac chwong trinh dac biét: R, ACC, ghi dién tim,
dynamic AV delay, IRS+, ...

« Trong trwdng hop ICD, can OFF tat ca diéu tri.

@ N P 36
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BO may khong MR conditional

» Trong khi chup MRI can theo dbi do bdo hoa
oxy (oxygen saturation) trong mau , DTD,
huyét ap

« C6 may cap clru: may soc, may tao nhip
— Nguy co:

e Dong dién cam rng ... nhip tang
« Nhiét do dién cwc dau tang ... ?
« May bi reset ... may tao nhip khéng dung chwong trinh

» Sau khi xong, can do lai pin, cac tr& khang
tao nhip, cac ngwdng tao nhip, va lap lai cac
chuwong trinh.

@ A A 37
; T.s. Tran Thong VNSEP 07/2011



Cac may 4 tai Viét Nam

— Biotronik

 ProMRI Evia DR + Safio S (7F): may cao cap, cho BN
VIP! Gia bo may Cylos + $$ >> Talos DR.

- Co nhip sinh ly QLS giup gidm rung nhi, gidp BN v&i ngat do
hé than kinh phé vi (vasovagal)

* ProMRI Estella SR + Safio S (7F): gia b6 may Talos SR

+$
— May SR A duy nhat

* ProMRI Estella DR + Safio S (7F): gia b0 may Talos DR
+$

» C6 thé dung day Solia S/T (6F) thay day Safio S (7F).
Ca 2 day mém twong tw day Siello (6F) va Setrox (7F)

- Effecta D/S + Safio: “90% ProMRI”! Can KTV diéu chinh

D). i .
T.s. Tran Théng
OS5
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Cac may 4 tai Viét Nam

« May Effecta S/D dat MR conditional nhwng
khong dwgc Biotronik cho nhan hiéu
ProMRI nén.

* Programmer khéng co chwong trinh MRI

« Khi chup MRI, ky thuat vién phéi)lém d‘ﬂ cac tha
tuc nhw cac may binh thwong, ke ca can giay cam
két

 Mac du an toan!

* Do do gia may Effecta S/D = Talos S/D

@ A £ 39
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Cac may A tai Viét Nam

— Medtronic

» SureScan Advisa + 5086MRI (8F): may cao cap,
cho BN VIP! EnRythm + $$ >>> Sensia DR.

— C6 ATP diéu tri nhip nhanh nhi (htru hiéu khéng cao),
nhwng khdong giam thdi gian rung nhi. Khéng cé chwong
trinh tao nhip hiru hiéu giam rung nhi.

« SureScan Ensura + 5086MRI (8F): may cao cap,
gia bo may Adapta DR +$$ >> Sensia DR

- Day 5086MRI (8F) cirng hon day 5076 (7F)

%} . 40
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Cac may A tai Viét Nam

— St Jude:

» Bat dau th&r nghiém 1am sang chau Au quy 3, 2011,
nén chac sé dén VN cudi nam 2012, dau nam 2013.

@ N P 41
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Két luan

« Vi doi hdi qua nhiéu thdi gian BS tim
mach, nén chi cé cac BN VIP v&i may
khéng twong thich MRI mai c6 thé diéu
dong é-kip ho tro chup MRI!, ma van
khéng bao dam dwoc an toan 100%

Do d6 nén khuyén BN cay may MR
conditional ... nhat 1a cac VIP!

@ N P 42
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Thay may

e Luc dau dinh ngirng & day
« CO M6t sO bac si hdi vé thay may.

%} . 43
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Thay may

+ BN c6 mot may da vao thoi ky ERI
— may cay cach day 8-10 nam

* Day dién cwc dwong nhién la knong MR
conditional
— Day c6 thé Ia loai unipolar

« BN muon nang cap lén bd may MR
conditional.

@ N < 44
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Thay may

« O Au-My thi dé.
— G&i bénh nhan di rut day réi bat dau lai
ttr dau
« O VN, khéng rut duwoc day. Vay

1. Catday roi cot lai, cay day méi MR
conditional ... ai dong y?
2. Dung day ci ... ai ddng y?

%} . 45
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Thay may

.« Cat day, roi cay day méi MR
conditional
 Khi chup MRI, day dién cwc tao nén 2
van dé
1. Dong dién cam rng
2. DO tadng nhiét & dién cuc dau
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Thay may

) . . ” dau bi cat
song t trwdng doc

e Wy

day cét
bo lai

/

et 4

OO QO
(@]

Q0 39 Q
Q> ~
c o<

<

<— I

g T.s. Tran Thong VNSEP 07/2011



: . : . dau bi cat I
song t trydng doc

siglla SR

8 LLOIYTLE

I Bl NTREOK

twong tw
may
bién thé

coO’
tim

dau bj cat

tl trwvong
doc

(=2

~
'~
~
~

O | T.s. Tran Thong VNSEP 07/2011



Thay may

 Day moi: co dien the nhwng mach dien dau
vao cua may co6 dac tinh cach dién cao, nén
chi co dién thé nhwng khéng cé dong dlen ->
knong co tao nhip
» Day cat: lam sao c6 thé bao dam la
— Chi cot dau day lau ngay khéng cat vo silicon, dé
nwoc vao, tao mot dwong dan dién ra co thé?

— Voi day bipolar, nwéc do sé la dwong, dan dién
gll‘tj’a day dong dién cwc dau va day dong dién cuc
nhan!

— Do d6 dién thé cdm &ng_c6 thé tao mét
dong dién tir dién cwe dau chay ra co
thé va nhan — dong dién tao nhip!
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Thay may
« T trwdng doc va song RF sé tao nhiét trong
day dién cuc.
* VoI day MR conditional, do tang nhiét sé thap

va mét phan nhiet se dwo’c dan vO may nén
do tang nhiét & dién cuc dau sé thap

» Vi day cat, nhiét chi co thé ra tir dau dién
cwc! DO tang nhiét cao! Nguy co cao doét co
tim.

* Nguy hiém hon nira la bac si khong biét
dwoc tinh trang co tim xung quanh Thermogenic Damage
dién cwc dau Erer—""N

— V&i dién cwe ndi vao may, co thé I N
kiem tra ngwong tao nhip
 +1V la co6 tdén hai co tim!
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Thay may

» Day la ly do tai sao day ci bo lai la
chong chi dinh MRI

= There are no other implants in the patient's body. For example:

— Qther pacemakers or ICDs
onger In use
— Lead adapters

— Lead extensions

* Vay phai dung lai day cd, va

* b0 may sé khong con MR conditional.
/A

A
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Thay may

 Néu la day unipolar hodc day khong
phai IS-1 (day trwdc 2000), khdong thé
chup MRI duoc! ®
» Néu la day bipolar 1S-1, c6 thé chup
MRI, nhwng
— Phai lam tat ca cac thao tac lién quan dén
day dién cwc nhw khi chup may khéng A
* Do trd khang tao nhip
* Do nguwdong tao nhip
— Khéng can lo cac thao tac vé may.
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Thay may

« Tom lai, khi thay may, v&i day bipolar, chi dat
“ban twong thich MRI”

« Nhwng chi can quan tam mét van dé thoi: do
tdng nhiét do dién cwc dau.

 Giam ti trwdng, rut ngan thdi gian chup MR
c6 thé du dé co mét cas chup MRI an toan ...
nhwng !
— Dau sao cling d& hon 1a thay may khéng MR

conditional! Va BS c6 thé diéu chinh may, khong
can su hoé tro cia KTV.
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Két luan

* Gia bd6 may MR conditional & VN khéng qua
dac.

* Nén khuyén BN, nhat |a BN tré, chon bd may
MR conditional khi cay bé may mai va ngay
ca khi thay may!

« Néu khdng du phwong tien cay bo may MR
conditional, cling nén ¢ gang cay day MR
conditional — 10 ndm sau tat cd cac may sé
dat MR conditional!
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« Xin cam on quy vi da quan tam theo doi.
« Vao gilra thang 8, co thé tai bai xudng tur

Bumble Bee’iﬂ my

\‘” ‘y

Con ong mat
trong dau toi!

YouTube: MRI reveals animals
and cartoons in my brain
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