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o Diéu tri

o #1: Cit con VT da hinh

o #2: Piéu tri co ban dé dung xoan dinh tai dién

o #3: Diéu tri con bdo xoin dinh khang tri

o« Cam b?ly

Chan doan xoan dinh



https://emcrit.org/ibcc/tdp/#Diagnosis_of_torsades
https://emcrit.org/ibcc/tdp/#Tx_#2:_Basic_tx_to_prevent_recurrent_torsades
https://i2.wp.com/emcrit.org/wp-content/uploads/2016/11/torsadesbanner.jpg

Diagnostic approach to polymorphic ventricular tachycardia

Patient with polymorphic ventricular tachycardia
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Arrhythmia terminated (e.g. spontaneously or after defibrillation)

Obtain EKG in sinus rhythm: Is the QT-interval prolonged?

THIS IS NOT TORSADE DE POINTES:

Torsade de Pointes

Differential

- Maost often acute myocardial ischemia

- Cardiomyopathies, including Taketsubo's

- Idispathic palymerphic VT, catecholaminergic VT

Approach

- Evaluate for ischemia (if ischemic, tx same as monemorphic ¥T from ischemia).
- Evaluate for cardiomyopathy.

- Beta-blockers or amiodarene may be considered,

Lam ro mgt so dinh nghia

« Nhip nhanh thit da hinh - Polymorphic ventricular tachycardia

o DPuoc dinh nghia 1 nhip nhanh thit véi bién do QRS thay ddi.

o Diéu nay thuong duge xem 1a xoan dinh, nhung né thuc sy khong giéng
nhau. Nhip nhanh that da hinh c6 thé do mét sé nguyén nhan gay ra (vi du
kéo dai QT bam sinh, kéo dai QT mac phai, thiéu mau cuc bd, bénh co tim
Takotsubo).

« Xoin dinh - Torsades de Pointes

o Xodn dinh duoc dinh nghia la sy két hop cua nhip nhanh that da hinh cong
v6i khoang QT kéo dai.

o Xoén dinh c6 thé bi gy ra boi hoi chimg QT dai bdm sinh hodc hoi ching
QT dai mdc phdi (do bat thudng vé dién giai va / hodc do thudc). Phan 16n
cac truong hop xodn dinh 13 do hoi ching QT dai mic phai, ddy 1a trong
tam cua chuong nay.


https://i2.wp.com/emcrit.org/wp-content/uploads/2016/11/tdpalgoap.jpg

How to measure the QT-interval in patients with a prominent U-wave
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Intersection of T wave maximum slope with the isoelectric line

Figure by Dr. Ed Burns, https://litfl.com/gt-interval-ecg-library,/
Do khoiang QT & QTc¢ nhw thé nao

« May tinh EKG néi chung sé& tinh khoang nay, nhung khong thé dwa hoan toan vao
no.

« QT co thé khac nhau giita cac dao trinh. Nén st dung dao trinh c¢6 khoang QT dai
nhét c6 thé do duoc mot cach dé dang.

o Néu c6 song U, khoang QT nén duoc xac dinh 13 giao diém cua dudng dbc cuc dai
cta song T (T-wave maximum slope) véi dudng dang dién (isoelectric line) (hinh
trén).

e QTc c6 thé dugc xac dinh bang cach dung may tinh (vi du MDCalc).

o QTc > 475 ms la kéo dai dang ké (trén bach phan vi thir 99).!
o Torsades 1a khong phd bién trir khi QTc > 500 ms.2

« Céc block nhanh s& kéo dai QT ma khéng 1am ting nguy co xodn dinh.’ Viéc
phan tich cac khoang QT & day 1a khé khin; hdy can nhic viéc so sanh véi cac
EKG trude day

Bi€u hi¢n lam sang

« Tuy thudc vao d6 dai cta con va liéu xodn dinh c6 thoai trién thanh rung that hay
khéng, cac biéu hién 14m sang bao gdm::
o Ngat hoic tién ngat
o (Cac) con "co giat"
o Ngung tim
« Theo ddi monitoring trong su6t mot con gitp chan doan don gian hon.


https://www.mdcalc.com/corrected-qt-interval-qtc
https://i1.wp.com/emcrit.org/wp-content/uploads/2016/11/qtcmeas.jpg

Chan doan phan biét ECG: nhiing thir gia dang nhw xoin dinh

Tang kali mau nghiém trong véi kiéu “song hinh sin”

Rung that séng 16n (Coarse ventricular fibrillation)

Rung nhi kém Wolf Parkinson White (hinh thai khac nhau c6 thé tao ra biéu hién
da hinh)

Nhip nhanh that da hinh véi khoang QT binh thudng (c6 thé do thiéu mau cuc bd
co tim cép tinh, bénh co tim Takotsubo, hodc cac tinh trang di truyén nhu VT
catecholaminergic).

Tx #1: cat con VT da hinh dang dién tién

Khong on dinh: khir rung ngay lap tirc

Bénh nhan VT da hinh khéng 6n dinh can dugc khir rung ngay lap te.

May khtr rung tim thuong s& khong thé khoa vao (lock onto) bat ky phirc hop QRS
nao, vi vy ban thuong can thuc hién khir rung tim khéng dong bé.

Vé mat ky thuat, luong ning luong thich hop 1a 2007 hai pha. Tuy nhién, ciing c6
thé hop 1y khi str dung nhiéu ning lugng hon dic biét & bénh nhan to 16n hon (Iy
do 1a viéc khir rung tim khong thanh cong co6 thé rat nguy hiém, c6 kha ning day
bénh nhan vao rung that).

“VT da hinh on dinh”

VT da hinh khong bao gio thuc su 6n dinh. Pay 1a mot trang thai chuyén tiép ton
tai trong thoi gian ngan, thuong chuyén tré lai nhip xoang, hodc it pho bién hon 1a
thoai trién thanh rung that. Ngay ca khi bénh nhan tréng 6n, ho van chua thuc su
6n dinh: hiy gin pad va ding roi khoi phong.

Vé6i nguy co thoai trién thanh VE, khir rung khan cap 1 hop 1y néu bénh nhan c6
déu hiéu khong 6n dinh.

Magié truyén tinh mach 1a mot phuong phap dleu tri hop ly, nhung bac si nén ¢
trong phong bénh nhan véi may khir rung tim san sang dé séc cho bénh nhan..

o Cho 2 gam (8 mM) magie sulfat IV trong 10-15 phut, 1ap lai néu khong co
dap ung. Néu bénh nhan van 6n dinh va loan nhip van dai dang, hiy do lai
dién tdm do va xem xét kha ning cho mot chan doan thay thé nao do.

o Luu y rang hau hét cac phuong phap diéu tri lién quan dén xoan dinh dugc
str dung dé ngdn ngira VT, chit khéng phdi cdt con VT. Vi vdy, cac phuong
phap diéu tri nhu isoproterenol hodc tao nhip khong cé vai trd gi & day.



Tx #2: Diéu tri co ban dén dy phong xoan dinh tai phat

Néu dién tdm dd cho théiy khoang QT kéo dai, bénh nhan dugc chan doan xoin dinh. Néu
ban chi don gian la cat xoan dinh ma khong lam gi khac, n6 c6 kha nang s¢ tai phat. Cac
liéu phap sau day s€ ngan ngura tai phat nhip nhanh that trong tinh hudng nay:

Magié = liéu phap hang dau

Kali

Bénh nhan bi xodn dinh nén dugc nhan magié, ngay ca khi ho co néng do magié
binh thuong.

4 gam magie sulfat IV (16 mM) 1a mot lidu hop 1y dé bit dau That khong may,
néu ban dimg lai sau 4 gam thi ndéng d6 magié s& giam xudng trong vai gio va
xodn dinh c6 thé tai phat.*

Magié bd sung nén duge cung cip dua trén chirc ning thin cta bénh nhan:

o (a) Néu GFR > 30 ml / phat, magie truyén la hitu ich (xem phac dd bén
dudi).

o (b) INéu GFR < 30 ml / phat, xét nghiém nong d6 magi€ dinh ky (cycle
magnesium levels) va bolus tirng dot d& nhim muc tiéu nong d6 magié 1a
3,5-5mg/dL (1,5-2 mM).

Magié c6 bién do an toan rat rong. Truyén magié theo phac do co thé c6 vé tich
cuc, nhung nhin chung diéu ndy an toan hon nhiéu so voi nguy co ngling tim tai
phat.

« Dué6i day 1a mot phac d6 magié (mot phién ban tinh theo don vi My, mot phién
ban tinh theo don vi SI).5¢ Phac do nay s€ hoat dong tdt nhat néu duoc dan truc
tiép vao biéu dd cua bénh nhan dé moi nguoi thuc sy diéu tri va theo doi giéng
nhau (bac si, y ta va duogc si).

Co s 1y ludn cua viée truyén magié dugc trinh bay thém & day here.

Tich cuc diéu tri bat ky tinh trang ha kali mau nao, nhdm muc tiéu néng do kali
cao & muc binh thuong-cao (high-normal) (>4.5 mEq/L).”

Ngirng sir dung tat ca cac loai thudce kéo dai QT

Danh sach thudc nén dugc xem xét can than dé tim bat ky loai thubc nao co thé
keo dai khoang QT. Bénh nhén thuong dang su dyng mét s6 loai thudc kéo dai
QT, tat ca chiing nén duoc ngimg str dung néu co thé.


https://emcrit.org/pulmcrit/tdp-magnesium/

Biang ching lién quan dén loai thudc nao gly ra xoan dinh cuc ky mo mit. Trong
mot sO truong hop, c6 vé nhu cac loai thuoc d3 bi vu khong khong ding (vi
du: azithromycin, olanzapine). Mdt yeu t phuc tap 1a khong c6 mot moi quan hé
don gian nao giita kéo dai QT va xodn dinh (mot sb loai thudc nhu amiodarone
lam ting QT ma khong gay ra xoan dinh nhiéu).

Danh sach diy du cac loai thudc co dinh liu dén viéc gdy ra xoan O
day here. Nhitng thudc pho bién nhat duoc liét ké dudi day.

Nhirng thudc phﬁ bién nhét dwgc liét ké dudi day>’

Thudc chéng loan nhip
o Class IA: Quinidine, disopyramide, procainamide
o Class IC: Flecainide
o Class III: Dofetilide, ibutilide, sotalol, dronadarone
Thudc hudng than
o Haloperidol, droperidol, chlorpromazine, pimozide
o Citalopram, escitalopram
o Tricyclic antidepressants
Khang sinh
o Clarithromycin, erythromycin
o Fluoroquinolones
o Fluconazole, itraconazole, voreconazole, posaconazole
o Pentamidine
Khac
o Methadone
Cocaine, loperamide (khi lam dung voi liéu luong 16n)
Ondansetron
Propofol
Arsenic trioxide, sunitinib, vandetanib

o O O O

Tx #3: Con bdo xoan dinh khang tri (Refractory torsades

storm)

Bénh nhan thinh thoang s& c6 nhiing con xoan dinh tai dién (“Con bio xoan dinh”). Mbi
con riéng 1é c6 thé duoc dieu tri bang magié hoac khir rung néu can (Budc diéu tri s6 1 &
trén). Tuy nhién, can co6 cac liéu phap bd sung dé ngan chan sy tai phat va cham dut con
bao.


https://emcrit.org/pulmcrit/myth-busting-azithromycin-does-not-cause-torsade-de-pointes-or-increase-mortality/
https://emcrit.org/pulmcrit/intravenous-olanzapine-haloperidol/
https://crediblemeds.org/pdftemp/pdf/CombinedList.pdf

Lip lai liéu tai magié khi can thiét

« Xodn dinh tai phat c6 thé phan anh liéu lugng magié khong du (vi du bénh nhan
duoc bolus 2-4 gam ma khong truyén). Do dé, budc dau tién khi kiém soat con
xoén dinh tai phat 1a dam bao réng bénh nhan da thuc sy nhan du lidu magié.

« Néu bénh nhan di dugc bolus magie vai gid trudc ma khong truyén, hay lip lai
lidu tai 2-4 gam IV ngay lap tirc (8-16 mM).

« Néu bénh nhan 13 tng ctr vién dé truyén magié (GFR > 30 ml / gid), nd nén dugc
chi dinh.

« Néu bénh nhan bi suy than va da nhan dugc 4-6 gam magié (16-24 mM), thi hay
klem tra ndng d6 magié va dam bao rang da dat dugc mot ndong do cao cao. Luu ¥
rang nong do dleu trji d6i v6i xoan dinh 1a khoang 3,5-5 mg / dL (1,5-2 mM) -
khong phai la noéng do "binh thuong".

« Xem thém vé magié & trén (Budc diéu tri #2).

T6i wu hoa kali

«  Miic kali myc tiéu ¢ dy c6 the 1a > 4,5-4,7 mEq / L. 7
e Chi cung cap kali don doc khong cé tac dung, nhung n6 c6 thé giap ich mot chut.

Ting tan so tim (speed up the heart)

o Tang tan sd tim s& lam giam khoang QT va giam nguy co xoan dinh mic phai
(nhung c6 thé bi chong chi dinh 6 mét s6 dang xodn dinh bam sinh).

o Tinh hitu ich cua ting tin sb tim phu thudc vao tan sd tim nén (baseline heart
rate) cua bénh nhan.

o Tang tan s6 tim ¢6 loi nhit cho nhirng bénh nhan bt dau bi nhip tim cham.

o Néu bénh nhén di c6 nhip nhanh dang ké, ting tan sé tim khong c6 kha
nang mang lai lgi ich. Nhip tim muc tiéu thong thuong 1a 100-110
nhip/phtt, nhung d6i khi c6 thé can nhip tim 1én dén 140 nhip/phut.2
Khéng c6 dit liéu chét luong cao vé diéu nay.

« Ting tan sé tim bing thudc: Ting tan sd tim bang thudc noéi chung 1a cach dé
nhit & nhanh nhat dé 6n dinh bénh nhan. Chronotrope 1y tuéng phu thudc vao
huyét dong va huyet ap nén cua benh nhan:

o Ha huyet ap nén nang: truyén epinephrin.
o Huyét 4p nén binh thudng hoic ha nhe: truyén dobutamine hoic
isoproterenol.

o Ting tan so tim bang dién (Electrical chronotropy): Ting tin sb tim bang dién
c6 thé duoc sir dung néu ting tan sé tim bang thudc khong thanh cong:

o May tao nhip qua da c6 thé hiéu qua, nhung diéu nay giy dau dén cho
nhirng bénh nhan con tinh.

o M4y tao nhip dudng tinh mach dé& chiju hon, nhung né xam 14n hon va mét
nhiéu thoi gian hon dé dat duoc.

7



o Bénh nhan c6 may tao nhip tim cé thé bi tang tan s6 cua thiét bj..
Lidocaine

« Lidocain 1a loai thudc chéng loan nhip tim duoc ua thich ddi v6i xoan dinh, mic
du khong c6 qua nhiéu bang chimg chimg minh viéc st dung no.

o Khong sir dung amiodarone, procainamide, beta-blockers, hoic hiu
hét cac thudc chong loan nhip tim khac. Hau hét chung s& kéo dai
khoang QT hon nira! Thudc chen beta s& 1am chdm nhip tim, ting nguy co
xuét hién xoén dinh.

o Bit dau voi lidu tai 1-1,5 mg / kg sau d6 truyén 1 mg / phat. Pbi v6i loan nhip tai
dién, 1ap lai bang mot lidu bolus khac 1 mg / kg va ting truyén duy tri.

Xem xét mot chan doan thay thé

« Xodn dinh thuong kha dé kiém soat véi su két hop clia magié liéu cao, ting nhip
tim lén, va doi khi 1a mot it lidocain. Khong dap trng voi nhitng can thi€p nay goi
¥ mot chan doan khac (vi du: VT da hinh do thiéu mau cuc bd hodc nhip nhanh
that do catecholaminergic

Phac do

Cardiac Magnesium Infusion Protocol

s [1] Loading dose & starting infusion
o Load with 4 grams magnesium sulfate over 1 hour
o Then start infusion at 1 gram/hour
e [2] Monitor electrolytes & magnesium g6hr x 24 hours
o Magnesium
" Target level = 3.6-4.9 mg/dL
= |f Mg is 5-7 mg/dL = reduce infusion by 50%
» If Mg >7 mg/dL > stop infusion (do not re-start)
o Potassium: replete for target K > 4.5 mM
e [3] Clinical monitoring
o For weakness or somnolence, check Mg level
o For bradycardia or dyspnea, stop infusion and check a Mg level

e [4] Stop magnesium infusion after 24 hours
References: | Intensive Care Med 2008; 23:61 and Critical Care Med 1995; 23: 1816.


https://i1.wp.com/emcrit.org/wp-content/uploads/2016/11/amfixed3.jpg

Phac do truyén Magie theo don vi SI

Cardiac Magnesium Infusion Protocol (SI Units)

¢ [1] Loading dose & starting infusion
o Load with 16 mMol magnesium sulfate over 1 hour
o Then start infusion at 4 mMol/hour
* [2] Monitor electrolytes & magnesium g6hr x 24 hours
o Magnesium
* Target level =1.5-2 mM
= |fMgis 2.1-2.9 mM -2 reduce infusion by 50%
= |f Mg >3 mM = stop infusion (do not re-start)
o Potassium: replete for target K >4.5 mM
e [3] Clinical monitoring
o For weakness or somnolence, check Mg level
o For bradycardia or dyspnea, stop infusion and check a Mg level

» [4] Stop magnesium infusion after 24 hours
References: | Intensive Care Med 2008; 23:61 and Critical Care Med 1995; 23: 1816,

CAM BAY

o Liéu lugng magié qua thap (vi du: cho 2-4 gam magié va bo di mat). Piéu nay
thuong sé gy tai phat nhip nhanh that trong vai gid sau khi ndng d6 magié huyét
thanh giam.

« Dé bénh nhén str dung thude kéo dai khoang QT (nhé tim kiém danh sach thudc dé
tim bat ky loai thudc ndo c6 van dé).

« Khéng cho amiodarone hoic cac thubc chdng loan nhip kéo dai QT khac (vi du
nhu procainamide). Nhitng thudc nay thuc sy c6 thé 1am trdm trong thém tinh
hinh.

« Nhan biét VT da hinh voi khoang QT binh thudng khong phai 1a xodn dinh, vi né
doi hoi mot chién luge diéu tri hoan toan khéc.

Tham khao théem:

e New approach to Torsades (PulmCrit) & Prior post on Mg infusions

e QT-interval and Torsades & polymorphic VT (Ed Burns, LITFL)

e Podcast on torsades by Rob Orman and Joe Bellezzo (ERCast). This is a pretty
epic episode and well worth listening to. I wholeheartedly agree with Joe Bellezzo
regarding the need to do something pro-active to prevent recurrent torsades, but



https://emcrit.org/pulmcrit/tdp-magnesium/
https://emcrit.org/pulmcrit/magnesium-infusions-for-atrial-fibrillation-torsade/
https://litfl.com/qt-interval-ecg-library/
https://litfl.com/polymorphic-vt-and-torsades-de-pointes-tdp/
http://blog.ercast.org/torsades-de-pointes/

would suggest that a magnesium infusion can be used instead of temporary
transvenous pacing.

e Polymorphic VT (Steve Smith's ECG blog)

e Torsades de Pointes (Justin Morganstern, First 10 in EM)

e Evaluation of QTc drug interactions (Pharmacy Joe)

« EKG pointers: Is it Torsades de Pointes? (emDocs)
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